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(57) Abstract: The invention relates to footwear comprising an active biomechanical insole (1) mounted on an outsole (50), to which
an upper (5) of the footwear is attached. Pretensioned lateral segments (53) are arranged in the upper (5) of the footwear between the
front toe portion (52) of the upper of the footwear and the heel portion (54) of the upper of the footwear on either lateral side of the
footwear, whereby the pretensioned lateral segments (53) attract the front toe portion (52) of the upper of the footwear and the heel
portion (54) of the upper of the footwear to each other.
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Footwear

Technical field

The invention relates to footwear comprising an active biomechanical

insole arranged on an outsole to which an upper of the footwear is attached.

Background art

WO02013/123922 (CZ PV 2012-132) describes a shoe comprising an

outsole to which an upper of the shoe is attached and on whose upper side an

insole is arranged. The upper of the shoe in the area of the instep of the foot

comprises at least one elastic instep insertion which reduces the pressure of the

_n_shoe upper on the instep of the foot and the insole comprises on its upper side

“at'least a depressmn for the blg toe jomt and a depressmn or Iowerlng for the

heel bone.
' The shoe according to CZ PV 2012-132 is based ‘ozn'syneréis'tic effects of

several elements. The first of the elements is an insole, which is arranged in the

= shoe rigidly (stiffening insole) or removably (insertable insole), depending on

requrrements and WhICh on its upper S|de comprlses at Ieast a depressmn for

_the blg toe Jomt and a depressmn for the heel bone Thanks to these
depressmns thrs msole malntalns the foot m a natural posmon and facmtates to
:‘_/properly dlstnbute the welght of the human body among its mam support pomts
conS|st|ng of the blg toe jomt the toe jOIl’]tS and the heel bone Furthermore the
f Iowerlng of the heel bone helps to achleve the correct posmon of the whole
:_Iower Ilmb thus not only unloadlng the parts whrch have been over-Ioaded

espeCIally the ligaments and jomts but also unloading the spine and thereby

stralghtenrng the body posture and movmg ‘the center of gravrty to |ts hatural

*posrhon In vanous embodrments anngsrde with” depressmns for the blg toe
Jomt and the heel bone the insole may be prowded with ‘additional elements
“suchas a protruslon for support of the Iongrtudlnal arch, etc. Another eIement of
the shoe accordlng to CcZ PV 2012 132 ‘which closely cooperates W|th the

" incorporated in the upper of the sho& in anarea which comes in contact with the
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instep of the foot and whrch W|th advantage extends dependrng on the type of
shoe, up to the edge of the instep, or to the. hole in the shoe, orto the transrtron
of the instep of the shoe to the middle ‘or. the rear sect|on of the upper of the
shoe. ' '

Desplte the und|sputable advantages of thrs footwear deS|gn |t has been
found out that nerther an’ elastrc mstep msert nor an elastrc ankle |nsert acts on
the foot suffrc1ently, especrally at rest that |s durrng srttlng, drlvmg a car,
standlng wrthout walkrng etc. ' ' ‘ ’

Therefore the aim of the mventron rs to propose footwear WhICh would

act on the foot in comblnatlon wrth the actrve bromechanlcal rnsole also at rest.

The aim of the invention is achreved by footwear comprlsrng an actrve

blomechamcal msole accordlng to the rnvent|on whose prmcrple consrsts in that

f the footwear

jaibetween the front toe portron of the upper of the footwear and the hee portlon
\' of the upper of the footwear on erther Iateral srde of the footwear whereby the
pretensroned lateral segments attract the front toe portron of the footwear upper

and the heel portlon of the footwear upper to'€ach other, =« =7 o v

‘ After puttmg on the footwear accordmg to the rnvent|on the pretensroned

'—"i:‘strarghtened Consequently, the toe cap drops down and the outsole is
| stralghtened The foot in the footwear rests on the unrllustrated actrve
| 'bromechanlcal rnsole and |s pressed to |t by the forces exerted by the elastrc
lateral segments both rn rest posrtlon ie. dwhen srttlng dnvrng a car etc and

also when walkrng rn an unloaded posrtlo !.whrle the other foot |s ln contact wrth

_:’the floor and the unloaded foot |s movmg to get rnto ontact W|th the floor the
-.“lrnstep bemg unloaded Thus the synerglstrc effect of the rnsole an‘d the

_footwear occurs in alI the phases of usmg the footwear namely at rest durlng

,L_.srttmg or drrvrng, but also when walkrng, whereby the synerg|strc effect is

ensured also in the phase of rarsrng the foot from the floor whlch means that

“the foot is moving to be placed agaln on the ground
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Con3|der|ng the prlor art; it is advantageous |f in the area of the mstep of
the foot an elastic instep insert iS mcorporated |n the upper of the footwear

between the front toe portion and the two pretensmned iateral segments

“In another . alternative embodiment it is advantageous |f the. front toe
portion of the upper of the footwear extends up: to the instep area and |s ‘made
of an. elastic material capabie of. deformation at ieast upwards from the lateral

srdes of the outsole

- Further improvement is achieved if .the elastic” material is,. capable of
deformation in all directions; Wthh S|gn|f|cantly tnloads the foot instep and
together with the pretenS|oned Iateral segments acts in the direction " of

attraction .of the front toe portion or; |n other words the toe-cap, towards the

heel portion, -~ oo R IR SRt

g

Description of drawmqs

The footwear according to the |nvent|on w1II be descnbed |n greater d“ tail

a'V|ew of an active biomechanical

msole from above Fig. 2 is a cross-section VII-VII through the insole according

to Fig 1, 'Fig. 3 is a crosssection VIHEVIE th-rough---the- insole according* t‘o"F-rg-» 1,

“Fig. 4 shows a view of the shoe according to CZ PV 2012-132 with an élastic
“instep insertion, Fig. 5 shows the function of the foot when’ standing on the
“ active biomechanical insole, Fig. 6 shows: the function ‘of the ‘foot witfiout an
~“active biomechanical insole when standing, Fig. 7 shows 'the'footwear with the
© upper according to the invention without'a footplaced'- in it, Fig. 8 represents the
footwear of Fig. 7 with a foot placed in it Fig. 9 shows the. footwear according o
25
E a foot placed in it and Fig 10 represents the footwear of Flg 9 W|th a foot
,f'i‘placed in |t | | i " |

the invention with the entire front toe. portion made of an elastic material without

- Examples of embodiment

The footwear according to the invention is based on the synergistic effect
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The first of them is an active biomechanical insole 1 created according to
CZ patent 298894 (corresponding Eurepean: application EP 1854371), improved
according to CZ PV 2009-580 (corresponding applications RU 2558344,
WO02011/023148). The second system Vco‘nsists' of an Lrpper 5 of the footwear,
which in the area of the instep of the fpot comprises at least one elastic insert
51, which reduces the pressure of the lupper 5 ’ofr the footwear on the instep of
the foot. ' | '

The active biomechanical insole‘l comprises a bottom supportin'g layer
2, made of pressed cork mixture, on which is mounted an intermediate I'ayer 3
typically made of an elastic material, which is covered from the top with a cover

layer 4, which is in contact with the sole of the foot. From the bottom srde 100

_the active biomechanical insole 1 has a shape of the bottom part of the human

foot (the sole) with a planar toe portion and from the upper eide a shape of an

| impression of the bottom part of the human foot with a planar toe portion §.v The

bottom side 100 of the insole comprises in the heel portion a heel protrusion

121 arranged beneath the heel d'epressi‘on '1_2 on the upper side of the insole,

:'which is delimited on the outside by deﬂectidn 131 of the cubic bone'arranged

beneath the support 13 of the cubic bone on the upperv side of the insole and

which is joined by a prdtrusion'1_(ﬂ of the 'IOngitudvinaI rnetaCarpaI bone

: arranged beneath the depression ;I_O_'of the:‘longitudinal' metacarpal bone on the
‘upper side of the insole. Adjacent to the protrusion 101 of the metacarpal bone
is a protrusion 81 of the little toe joints arranged‘ beneath the depresvsidn' § of the
Jittle toe joints on the upper side of the insole, which runs via the deflection of
| the support 78 of the transverse arch towards the inner part of the insole to the
‘ protrusion 71 of the big toe joint, arranged beneath the depression 7 of the big
"toe joint on the upper side of the insole. Moreover, the support 78 of the

transverse arch constitutes a flexible bridg',e' between the section of the insole

beneath the big toe joint and that beneath little toe joints. Adjacent to this

“support 78 towards the heel portion 11 of the insole is the support 9 of the
; longitudinal arch of the foot which is from the b.ottom side of the insoile formed
f by deflection 91 of the support of the Iongltudlnal arch arranged beneath the
' support 9 of the longitudinal arch of the foot on the upper side of the |nsole The

active biomechanical insole maintains the foot in a natural posrtron and
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contributes to proper distribution of the human body weight among its main
supporting points consisting of the big toe joint, the toe joints and the heel
bones. The shaping of the bottom part of the insole in the above-mentioned
manner helps to support the soft tissues of the foot and in the event of a higher
physical effort, the foot is not overloaded at the point of support by excessive
force applied to the soft tissues, but it allows the foot to retreat and, with

reduced effort, returns to its original position.

~In the embodiment according to CZ patent application 2009 580 or
corresponding international patent applrcatlon WO 2011023148 the heel

portion 11 of this active biomechanical insole 1 with a heel depressron 12 is

‘_further lowered with respect to the ‘middle portlon of the msole 1 by means of a
depressmn or lowenng, which is not |Ilustrated in the drawrngs accompanylng
i.thrs applrcatron Thanks to this arrangement the user's heel was placed below
_’_the level of the other parts of the foot Wthh durrng static loadrng results in
partlal tlghtenrng of the user’s heel causrng Achilles tendon and other muscles
:;and tendons connected to it belng Ioaded and on the contrary, reducmg the

.‘:Ioad of the muscles and tendons of the foot located opposrte Achilles tendon, as

shown in F|g 1A. Due to this, the load of all the muscles and tendons involved

is distributed naturally and evenly, s0 that the wearer’s foot and ankle and

"thereby also the knee and h|p are held in a natural posmon W|thout belng
“deflected from the axis, or, in other words, are vertrcahzed by the act|on of the

"‘forces between the muscles and the tendons

The functlon of the foot wrth an actlve bromechanlcal |nsole 1 durlng

~_stand|ng is schematrcally represented |n Flg 5, where the rnsole rtself 's not
)7|llustrated to show dlstlnctly the contours of the |nd|vrdual bones of the foot The
i_/arrows |nd|cate the dlrectlons of the force applred by the act|ve bromechanlcal
' ,v_vlnsole to the mdrwdual parts of the foot The arrow A |nd|cates the functlon of
’*_jthe extensor of the b|g toe and other toes as a result of posrt|on|ng the brg toe
.' joint in the depressmn of the big toe ]omt and the arrow B |nd|cates the functlon
r,,of the blg toe and other toes caused by the same. The functlon of a r|g|d lever is
};‘fully actrvated and is schematlcally rndlcated by the arrow- AB The arrows c
_kgand D |nd|cate plantar and dorsal flexron of the rnstep in the drrect|ons glven to

, humans by nature The arrow H rndrcates the drrectlon of Achrlles tendon Wthh
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is due to the heel being positioned in thelowered heel depre,sslonpulled ,forvvard

in the direction of the arrows G. The arrows E and F indicate the forces which

- act.on the arch of the foot in the direction away from the insole and lift the arch.

The arrow J points at the point of the Iowenng of the heel depression in the

rnsole

For comparison, Fig. 6 shows a skeleton of the foot placed in.footwear

W|thout an active biomechanical lnsole The arrow AX ‘indicates a

o malfunctlonmg ‘extensor of the big toe and other toes caused by the fact that

both the toe joints and the big toe joint are positioned in"the same plane The
arrow BX indicates a flexor of the big toe and other toes, whose malfunction is
_ﬂrs due to the same reason. The functron of a ngld lever mdlcated by the arrow
:,\,ABX is completely suppressed The arrow KX |nd|cates the area where
:_hammer toes can be formed The arrows CX and DX show plantar and dorsal
Tflexron of the mstep, whrch |s reversed compared to the actlve blomechanlcal
,'_Jnsole As the heel is posrtloned in the same plane as both the toe jornts and the
b|g toe joint, the heel is acted upon by a force in the direction of the arrows GX

reanNard from the toe Jomts and Achllles tendon |s therefore loosened up, as is

e B

s Wlth further development the applrcant has found out that the posrtrve
Mpropertles of the active bromechamcal foot 1 wrth a lowered heel are reduced by
f a shoe wrth a rlgld mstep and therefore proposed a shoe |n CZ PV 2012 132

"';_Yshown |n F|g 4 whose upper 5 mcludes |n the area of the lnstep of the foot at
':_'fl_least one elastrc instep msert 51 whrch reduces the pressure of the shoe upper
",'on the lnstep of the foot, and in partlcular durlng walklng tt further rmproves the

.25 " ;}_engagement of the muscles and tendons of the foot ankle the whole Ieg and

‘:elastlc rnstep lnsert 51 |s lncorporated above the front toe portlon 52 of the

: ;_footwear and between adjacent Iateral segments 53 whrch are rn the rear

,connected by means of the heel portron 54. The outsole 50 of this footwear is

-stra|ght in rest position, in the same manner as in the- posrtlon when the ‘shoe is

”«placed onthe user’s foot. The fronf toe’ portlon 51, Iateral segments 53 as well
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Desprte the undoubted advantages of thls footwear desrgn it has been
found out that the effect of the elastic mstep insert on the foot sole |s not

_ suff|C|ent especnally in rest posmon that is durlng srttmg, dnvmg, standmg etc

and |ts beneflts are manrfested espemally when walklng

Therefore after further research and. development the appllcant has
recogmzed the need for a force mteractlon between the front toe portion-and the

heel portion of the footwear. This was accomplished by the creation of lateral

- segments of the footwear made of an elastic material.

The footwear "according to Figs-i-"7 *an'd 8 comprises an i aCtiye
biomechanical insole described above (not shown in these drawrngs) mounted
on an outsole 50, to which:the upper 5 of the footwear is attached ‘The upper-5

ff,qf, the. footwear is formed by a.front toe porthn 52, which is joined in-the instep
<area:by an 'elastlc instep insert: 51 On. either lateral side of-the.- elastlc lnstep
~insert 51-are arranged in the upper 5; of the footwear pretensroned elast|c lateral

segments 53 Wthh conS|st of an outer pretensmned elastrc lateral segment

53 and an lnner pretensroned elastlc Iateral segment 532' wh|ch .are
connected to the front toe portlon 52 at the front to the rear heel portlon 54 in
the rear and to the outsole 50 at the bottom In the |Ilustrated embodrment a
2|p, wh|ch serves to loosen the elastlc mstep |nsert 51 when putting on the
footwear is insertéd on the outer srde of the footwear between the elastic lnstep
“insert 51 and the outer pretensroned elastlc Iateral segment 531 W|th sufficient
elast|C|ty of the elastic - mstep msert 51 ‘the le can “"be omrtted The
preten3|oned elastic lateral segments 53 are shorter when’ contracted than the
“ distance between their engagement w1th the front toe portlon 52 and" the rear
“heel port|on 54 with the foot placed in thie” shoe therefore in"an empty ‘shoe
W|thout a foot placed in’it; the pretenSIoned elastlc lateral segments 53 attract
-~-the front toe portlon 52 towards the’ rear heel portlon 54 Wthh results if ralsmg
“the toe cap 521 of the front toe" portlon 52 upward lf the elastrc lateral segments
are prowded with a lining inside the footwear the Iength of the I|n|ng is at least

“the same ‘as that of an elastic Iateral segment in an expanded state The

_ pretensroned elastic lateral segments 83 -in. the exemplary embodlment are

‘. made of a stretch matenal with reduced water wettab|I|ty, for example lotus
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flower fabric, which reduces thelr water wettabrlrty or they can be made of a

' water-|mpermeable material.

The force interaction between the front toe portion §g of the footwear and
the heel portion 54 of the footwear can be achieved even without using an
elastic instep insert 51 merely by incorporating prete‘nsioned elastic segments
between the front toe portion 52 of the.footwear and the heel portion. 5_4 of the
footwear, which is not illustrated, but to a p'erson skilled in the art it is obvious
that this is an alternative of the arrangement of the upper 5 of the footwear

according to the invention.

After putting on the footwear, as shown in Fig. 8, the pretensioned elastic

~segments 53 expand and the front toe- portion 52 of the footwear -is

. straightened, and consequently, the toe cap 521 521 drops down and the outsole 50

is strarghtened The foot in the footwear rests on the active bromechamcal

_rnsole (not shown) and is pressed to rt by the forces exerted by the elastlc
lateral segments 531 532 both |n rest pos|t|on ie durrng S|tt|ng, dnvnng etc
and also durrng walkrng in an unloaded posrtron when the other foot is in
j,'icontact W|th the floor and the unloaded foot is movrng to come |nto further
; 'contact wrth the floor, whereby the lnstep is unloaded and the force appl|ed to it
,_ by the elastic instep insert 51 is minimal. Thus the synerglstrc effect of the

Wrnsole and the footwear occurs in -all the phases of wearing the footwear,

namely during rest while sitting"'or driVing, as well as during:wa'lking,':>Vthe:reby

“the synerg|st|c effect is ensured durrng rarsrng the foot from the floor that rs to

o say ‘when the foot is movmg to be placed agaln on the floor. -

B As a result, kinetic energy that you percelve |s created 1t is rmportant for

‘_a human organrsm to create muscle mass in flexron and extensron when this
(’factlon starts from the foot and passes through the body Thrs saves body wear
' ‘i’tand the energy that the human body needs to functlon and move Shoe usage
"Zf‘has a direct effect on blood flow and oxygenatron |mprovrng blood crrculatron
~and improving heart actrwty Also |mportant is the effect on the actlvatron of the
;glymphatrc system, which carries harmful substances away from the body The
_g_footwear according to the. invention in synergy wrth the actrve bromechanrcal
-. ;lnsole supports and stimulates the proper functlonrng of the transverse and

: Iongltudlnal arches of the foot the broad tendon of the heel the perfect functlon
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of Achilles tendon, which is attaChed to-‘ thetriceps surae and the g‘u‘ad-‘rlCeps
muscles of the leg. Synergistic effect of the footwear according to the invention
and of the active biomechanical insole promotes the activity of the rigid lever of

the big toe, which plays one of the crucial roles in the foot function.
During‘ the gait when ’wearing conVentional footwear without an active
bromechanrcal insole and without the arrangement of the upper. of . the footwear v

accordrng to the |nvent|on the left or rrght brarn hemrsphere dependrng on the

foot, must balance the forces actmg on the shoe user, because |n the rarsed

posrtron of the foot there are no forces in the footwear actlng on the user s sole

whereas the foot which is in contact with the floor reflects the werght of the

ﬁfootwear user’'s entire body The same is true when usrng an actrve

:blomechanrcal msole in conventlonal footwear wrthout adjustments of the upper

accordrng to the mventron

-On the- contrary, the use of the actrve bromechanrcal rnsole in the
footwear ‘with an upper accordrng to the rnventron results in the synergrstrc
effect of the actlve bromechanlcal rnsole and forces rnduced by the stretchrng of
the pretensroned elastrc Iateral segments 53 due to the users foot belng
mserted |nto the footwear as shown |n F|g 8 The forces mduced by stretchrng

the pretensroned elastlc lateral segments 53 contrnue to operate as long as the

~foot is. |n the footwear regardless of whether |t |s a foot on whrch rests the

vwhole werght of the wearer, or a. foot in a rarsed posrtron whrch |s not Ioaded by

‘ the werght of the body

P RT LI

An alternatrve embodrment of the footwear accordrng to the mventron is

'. represented in Frgs 9 and 10 ‘Wwherein the front toe portron 52 |s made of an

the rear srde are attached to the heel portlon 54

. elastrc stretch materral and extends as far as above the mstep of the foot thus

substrtutrng the elastlc mstep msert from the precedlng solutron Pretensroned
elastlc lateral segments 351 and 352 are connected on erther slde of the

footwear to the front toe portron 52 made from an elastrc stretch matenal and on

The functron of thrs embodrment rs srmrlar to the precedrng emboclrment

except that the mstep of the wearer s foot in: the footwear is even more relaxed
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_upper of the footwear = o

outsole of the footwear =~ =

elastic instep insert incorporated in the upper of the footwear
front toe portion of the upper of the footwear

toe cap D

lateral part of the upper of the footwear

outer lateral part

inner lateral part

heel portion of the upper of the footwear: -

support of the transverse arch

~ depression of the little toe joints
_protrusion of the little toe joints .
“support of the longitudinal arch of the foot
“deflection of the support of the longitudinal arch of the foot
~ depression of the metatarsal bone -

protrusion of the metatarsal bone '

. -heel portion of the insole -
- heel depression
“heel protrusion

support of the cubic bone-

" deflection of the cubic bone
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PATENT CLAIMS

1. Footwear comprising an active biomechanical insole arranged on an
outsole (50), to which an upper (5) of the footwear is attached, characterized in
that pretensioned elastic lateral segments (53) are arranged in the upper (5) of
the footwear between the front toe portion (52) of the upper of the footwear and
the heel portion (54) of the upper of the footwear on either lateral side of the
footwear, attracting the front toe portion (52) of the upper of the footwear and
the heel portion (54) of the upper of the footwear to each other.

2. The footwear éccording to claim 1, characterized in that an elastic
instep insert (51) is incorporated in the area of the instep of the foot between
the front toe portion (52) and the two p‘fetensibned lateral segments (53) of the
upper of the footwear.

3. The footwear according to claim 1, characterized in that the front toe

portion (52) of the upper of the footwear extends up to the area of the instep of

the foot and is made of an elastic material capable of deformation at least
: upwards from the lateral side of the outsole. -

4. The footwear according to claim 3, characterized in that the elastic

‘material of the front toe portion (562) of the footwear is capable of deformation

(expanding and contracting) in all directions.

5. The footwear according to claim 2, characterized in that the front toe

" portion (52) of the footwear and the elastic instep insert (51) are made from one

“piece of an elastic material.
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