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correctian for problens of thg/cubomq [ewrlcarzhumﬂ@mhﬁﬂfoot arch. -

Background o I nvention A yari.et.y; ;@F&ﬁQ%JC)dﬁwdd%s Qar epAN,

provj de sﬁﬁb&yﬁgﬁﬁ t he medi al’ j% nai. “d?n ao@l CR..0Of pdebe. Fnol, 8% gégn #or
exanple in U S. Patents Nos. 3 265, OYlﬂ_ a 6,994; and 5, 1b4 878. These
devikes act to pr event furtheflﬁabLuxa%+eﬁ the feet but at

t he sane time, however, they -revent 3Prrect|on of any_m sal j.gnment of the

cuboj d- navi cul ar and n1dfoot SPHESHEA! t he navicul a

and pedial longitudinal arch in a superlor aspect. |If the navi cula i s held

i n aj superior aspect. . the ,cuboi ann rotate s

The fuboi d- navi cul ar Taich 1HvEen: 2"1‘°e IE??E#*% S%E@ngéjdg ée:‘g.tl'l 5.
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ort] on of the FEoTAReEFatkti i for RS ing OF Fie JH65i0 MalEtie:

f oot unsupporte@nahiﬂnﬂzmxﬂtqﬁttanchndfoot and t he cuboi d- navi cul ar arch
VWhil e this device addresses the stabilisation of pronation of gait, it -does
not pddress n1saI|onnent of the cub0|d navi cul ar arch or the m df oot arch.

Nonef of the preRasiks =Ya! dlevi ces provide corrective
suppprt for the cubowdwfa\&éwaéfaéﬁﬁhoﬂtﬁmévwésti@elavemabmeThmch

oot | provi 10 ng BREHNA SHRPSHY 1ee g SRt CLoRghibatiet EheRodts Ate o

col | ppse of thi Fautch.as seen for example in U.S. Patents Nos. 3,265,071;
4,686,994; and 5,164,878. These devices act to prevent
further subluxation of the bones of the feet but at the
same time, however, they prevent correction of any

15 misalignment of the cuboid-navicular and midfoot arches
by holding the position of the navicula and medial
longitudinal arch in a superior aspect. If the navicula
is held in a superior aspect, the cuboid cannot rotate
superiorly and laterally. The cuboid-navicular arch and

20 midfoot arch are then in subluxed position.

The device of U.S. Patent No. 5,129,394 to Hoffmann
uses an inclined plane inserted under the calcaneus bone
but provides a gap between the central portion of the
device and the midfoot. This device therefore leaves the

25 foot unsupported in the area of the midfoot and the
cuboid-navicular arch.

While this device addresses the stabilisation of
pronation of gait, it does not address misalignment of
the cuboid-navicular arch or the midfoot arch.

30 None of the préviously available orthotic devices
provide corrective support for the cuboid-navicular arch.

Summary of the ;nventlon
. The orthotlc device’of the lnventlon engages the
35 cuboid-navicular arch of the foot, providing support and
correcting any misalignment of the bones due to collapse

. . . i .
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REPLACEMENT SHEET 2 In accordanc one enbodlnent of an arch support

dewvi-ce i s provided for treatnent a@#ng from di spl acenent of
t he cuboi d- navicular arch of the ri ses a base portion having
a rear wise#199m8l a front edge, ato ed above tHOT/CA2400108 fir St

surface sl oping upwardly and formardly fron1the base rear edge to the top
portion, and a second surface sl oping dowﬂmard1y and forwardly fromthe top
portion to the base front edge, wherein the maxi mum depth of the arch

support is in theIneagcesraantkewith pak! efboadmaaenbrt kel inventivhace for
engagi ng t heafubaig- Qggbs%aae%&ea 1k bhehagl <8y %&&g&%&%&on of the

Drawi ngs Cert ai ments ention are ref erence

bei ng nmade tBr?g%eﬁﬁcﬁﬁﬁﬁﬁygn§r8PaﬂFﬁ§ aﬁﬁ€F€|n°fFF§&r o18~a top vi ew of
an arch suppnatvitalazn arghtotoahelﬁoatgoadﬂﬂ@bm@tﬁhebha basen poattionhe

e - % ofaRifia"teRE pofe 3l L e B 3, roRg s Feisih O
FLgure 1. tFlghove4the bapersaetursa s agfe &Lm@ﬂmgrhpma mdﬁhce with
the 1 nventio a an i ns L

I nvention FigﬁF§§9%E¥o%Eg§I%B PQF& x %Féf@ggé e%%ﬁﬁi FE%#S?h }gﬁ
support of taesesesdt suwrfavet s Loplinge dosmwaridlyurmes Forvardlyhdrewppor.t
conprises a pagethp hga%qo% LAk HldRse 3t [Wayl, S48 eln AP pOrtion 4

S ralsed above .t se_and enga
max1mum depth % %rch support is in the region of the
top portion adjacent the first surface for engaging the

cuboid=-navicular arch of,the foot.

Brief Description of the Drawings

15 ~ Certain embodiments of the invention are described,
reference being made to the accompanying drawings
wherein:

Figure 1 is a top view of an arch support for a
right foot in accordance with the invention, the support
20 Dbeing shown as part of an insole.

Figure 2 is a cross-section along line 2 - 2 of

Figure 1. )
Figure 3 is a cross-section along line 3 - 3 of
Figure 1. _
25 Figure 4 is a perspective view of a support in
accordance with the invention, shown as part of an
insole.

Detailed Description of the Inventio
30 Figures 1 to 4 illustrate a preferred embodiment of
the arch support of the invention.
With reference to Figures 1 to 4, the support
comprises a base 1 having a rear edge 2 and a front edge
3. A top portion 4 is raised above the base and engages
35 the cuboid-navicular and midfoot arches.
A first surface 5 slopes upwardly and forwardly from
the rear edge 2 to the top portion 4 and a second surfacg d
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t he quboi d-navi cul ar and mi df oot "arches. A first—surface 5 slopes upwardly

omthe top portion 4 to

race 4 relal'ﬁﬁ?l{?ﬁ&ﬁhs

This region
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t he front 41§ The hi ghest part i H Ilt
base[l is aTre 6 87 7 adj acent the f

suppdrt |ies underneath and engages the cuboi d-navicul ar arch of the foot.
The flirst surface 5 sl opes upmardly fromthe3ase at an angle 8 which may
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optidnal 'y ternibP@tepator aboglcRS58stPhd0fet alsr WALl hec MnenaFqbRYd i nt o
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accoridance mnth t he ment ght of, 7 relatrv h
to tHe basels pPRPE gaﬁ?y 51§bo&§t§ Hﬁﬂyﬁ ;¥%ﬁ S'
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uncomfortable to walk on. An angle of about 30° to about

46° is preferred and an angle of about 40° to about 45°

% is especially preferred.

; 15 The top portion 4 slopes forwafdly and slightly
downwardly from region 7. In accordance with the
preferred embodiment, the top portion 4 extends forward
to engage the cuneiform bones and proximal two-thirds of
the metatarsal bones and blends into a convex second

20 surface 6 which is curved transversely as seen in Figure
1 and engages the transverse metatarsal arch of the foot
at the metatarsal heads. '

The top portion 4 may optionally terminate as far
back as the metatarsal bases being sloped into a second

25 surface which integrates the top portion to the base.

In accordance with the preferred embodiment, the
height of region 7 relative to the base is preferably
about 8% to about 14% of the length of the base 1; where
the length is measured from front edge 3 to rear edge 2

30 along line 2 - 2, and the horizontal distance between
region 7 where it engages the cuboid-navicular arch and
the rear edge 2 of base 1 is about 10% to 20% of the
length of base 1. A horizontal distance of about 15% to
about 20% is especially preferred.

35 - For average adult foot sizes, the height of region 7
relative to the base 1 may be about 0.3 inches to about
0.6 inches. For children, the size of the orthotic,




along line 2 - 2, and the horizontal distance betﬁeen region 7 where it
engages, t he cuboi d-navi cul ar arch and the rear edge 2 of base 1 is about
10%to 9 he I ength of base 1. A horizontal distance 5% to
about %gﬁ@g-ééspeci ally preferred. For average adult foot r@frﬁ%@?ﬂto u;k hei ght
of region 7 relative to the base 1 may be about 0.3 inches to about 0.6

i nches. For children, the size of the orthotic,. 4 including the height
of region 7 ' t i oLt | rgdygedypathe support
of the inven{?%%&%%ﬁgbghﬁgggggﬁghé£n§3§é§ﬁt?afg§g%§k¥inuous,slgpe forwardly
and downwar d+§ PFeRPFEEPBAtelYorefucedont edge 3 of the base, so that top

portion 4 and secpné suppaget 6ff €h8 anveAtibHOMEYShePfadehwdithmay be at an
angle of up to aboutiierrLBJ the horizontal. In_accordgnce wt

o] a
preferred enBBHFRELRRIIY 0B EFPP8H54SQPBﬁe§°HU§E§AYdF?df 8WPW@§F§X 7 at an
angl e of sabofitod teghbAUY tor thet 8rbhe Bagezanbel thedbhkendso thatt he
second surfaﬁe 6 mhkch preferablé fQrns %n angls 9 of about. | o to about
[err] with thEPHREECION| & aPE,FRSARE FRFAaCRe®pFOFE: ReFORNIOR HEN, the
| engt h of toplepeliwhidhfmag beoat an anglei sfpupf Epabbpukbddt® TOVthe about
60% of the Iﬁggi? ﬁﬁa??se 1, a length of 55% to 60% bei ng especially
preferred. As w ? e understood by those skilled in the art, where top
portion 4 term nafBsaFgprAancawWithi psprefigrrefapnbedanendl,| & Pper cent age

of the hengtpoptibhesbaitped Housiratady Bebh PBgiBnsShoRes agowheakdloy and

redi al 1 ong! PREREAP akEnaBPuEnaOFog0. ths BEGAACEERS BOR PASTEE dibtos
downwar dl y atHel seeonlll gurface 6 which preferably forms an angle 9 of
about 10° to about 16° with the base 1.
In accordance with the preferred embodiment, the
15 1length of top portion 4 from front to rear is preferably
about 50% to about 60% of the length of base 1, a length
of 55% to 60% being especially preferred.
As will be understood by those skilled in the art,
where top portion 4 terminates further back, its length
20 may be a smaller percentage of the length of the base.

A first side portion 10 slopes downwardly and
medially from top portion 4 toc base 1 forming a surface
which engages the medial longitudinal arch of the foot.

" A second side portion 11 slopes downwardly and laterally
25 from top portion 4 to base 1 forming a surface which
engages the fifth metatarsal of the foot.
In accordance with a preferred embodiment, the
horizontal extent of each side portion is approximately
10% of the width of the base 1 at line 3 - 3. Side
30 portions 10 and 11 form an angle of about 30° to about
45° with the base and curve smoothly downwards from top
portion 4. _
As will be understood by those skilled in the art,
an arch support in accordance with the invention may be
35 made in variocus sizes to accommodate different foot
sizes.
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frofwtop portion 4 to base 1 form ng a surface which engages the fifth
met gt arsal of the foot. Tn accordance—w-th a preferred enbodi ment, the
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dﬁ ose skilled in the art, an arch
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net 4
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pain
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cular tg r devi ce of the invention pushes the foot
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tarsals. Use of Tive arch support of the pnesantonpthg@ppmgﬁ he
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fvention pus &s the foo arc upward from the cu
navicular arch to the head of the metatarsals.
Use -of the arch support of the invention, by
i supporting the cuboid and navicular in a more normal
: position, provides relief from foot pain resulting from .
15 nmisalignment of the cuboid-navicular arch, midfoot and
metatarsal arches.

Additionally, this type of orthotic device is
designed to assist in the restoration of foot arches by
holding the bones in their proper relative position

20 rather than supporting them in their collapsed position.

In some subjects, repositioning of the cuboid and
navicular occurs, creating a more rounded cuboid-
navicular arch.

The arch formed by the cuboid and navicular bones of

25 the foot is moved superiorly. Proximal to the cuboid and
navicular, the delineation is increased between the
cuboid and calcaneus. This separation allows the
calcaneus to move into a position which is parallel to
the load-bearing surface. The talus, which sits on top

30 of the calcaneus, also moves into a position which is
parallel to the load-bearing surface. The repositioning
of these bones allows the structures above them to
realign. The fibula is permitted to rotate anteriorly
and medially, and is able to be more useful in balance.

35 Therefore overall balance is improved. ‘Distal to the
cuboid and navicular, the midfoot cuneiform bones and
metatarsal bones are repositioned. The fourth and fifth

tion.




In sonme subjects, repositioning of the cuboid and navicul ar occurs,
creating a nore rounded cuboi d- navicular arch. The arch fornmed by the
cubqi d and navi cul ar bones of the foot 'is noved superiorly. Proximal to the
cuboi d XYRIMHAP™ul ar, the delineation is increased between RGRCAMINIY ang
cal caneus. This separation allows the cal caneus to nove into a position
which is parallel to the | oad-bearing surfeéace. The talus, which sits on top
of the cal caneu al so,noves intq.a _positiqgn which is parallel tq.the

| oad- beari ng §5§P5555a+ﬁeaF8pﬁgﬁgFﬁﬁiﬁ&PGFlpﬁéyéaﬂénééﬁﬁﬂﬁ%kyﬁ|1 he

struct ures abmetathrsaloarehl ignsohllewhhitbelestioreder Mthiied Hesuldisatin

anteriorly an L.a - Is ;¢ to be nore useful in bal ance.
Therefore ovegggﬁgga#g%ge%?g ﬁ%p o&gd. Distal to the cuboid and navi cul ar,

the midfoot cuneif Bhen brcbs sapporst afathel invent iore maypediso deedsethe
fourth anol_s fi f.i. h.con'ﬁn -%E‘a;a%s aagx%d?%f %@ﬁu?@&‘%ﬁow@_ Iﬁ{ rally. The
I's sonewhat . I's re Sin better

net atarsal arc restore push-off in

gait. The ar chesidpdorspect: o€ itheeheiedn tenFtabidise thhad dalaangumdiaron
W th a medial yagsa ePhiedd tWide b I Anijerdelf Ur WxddisiiRaly L0 stabilise

t he cal caneus for 'exanple when this bone is inverted or -excessively
exerted. In a e wth a preferred enbodi nent of the invention, the
arch support may barcartiorddme agthhea aifetdrd®ddibviiniertth ohstHe, as
seen in Fjgure 1, It. nay_alsq _be made n.ndependent r orrection
whi ch mayi%e ﬁ&‘é’ﬁé’ﬁe‘&’%'o | (s)aﬁcﬁb 5 nt%a%fal? g’re el reu%é%l'% n%’%r by
means of adhesientradpgorticar afi dancd;mscld, as gadrerire@igirent, t¥e device

may also be made as an independent central correction
which may be fastened to existing footwear, for example
by gluing or by means of adhesive tape.

15 In accordance with a further embodiment, the device
may be incorporated into the sole of a shoe or other
footwear during construction so as to form part of the
shoe. _

The arch support of the invention should be

20 constructed from a material of sufficient density to
maintain the foot arches in their desired positions
throughout the gait cycle. Suitable materials include
dense polyurethane foam, ethyl vinyl acetate, rubber,
plastics or graphite sheeting. Polyurethane foam or

25 graphite sheeting are preferred. _

Leather or cotton materials may also be employved.

Polyurethane foam may be fashioned into arch
supports by open-pour moulding.

| If desired for greater comfort, the device may

30 optionally be covered on its top surface with softer
materials, such as less dense polyurethane foam.

The present invention is not limited to the features
of the embodiments described herein, but includes all
variations and modifications within the scope of the

35 claims. -
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may

be i ncorporated into the sole of a shoe or other footwear during

-consftruction so as:-to formpart of the shoe. The arch support of the
i nvejnti on shoul d be cnﬁkghewmsesderm epltea Material of sufficient density to
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3 Yesired for greater confort,
pnal | y be covered on its top surface with softer naterrals such “as

| ess] dense pol wur et hane f t V, t to the
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and
for

archj of a user

nodi fi cat | @slsdngifromdisplacenent cof thve cnhﬁnd-nawmlercﬁrehppﬁrt
L r eat negt q \géﬁ‘)‘@n@o@i' S‘J‘&SA’HQ%Q‘@‘ spl acenent of the cuboid-navicul ar

conpri sin 1 having a redeternrned .length

ext ehdi ng betw@erb%ﬁ# ROTRiRR having A {predetenpined nlepgth prkepding,i sed
abovge the base ﬂg@i&ﬁl&d{lf&@@d e4%d A NPEohE€Nglge fNd a regi on of maxi num

hei ght relative to the base 1

surface 5 s war dly and

forwardly from? HePR RETEIRR 22 Sh%bﬁgﬁ etbaﬁﬁegPa §FP803 4; and a
fronr surface(bzédgtemmihmmmmeﬂ¢vhamddfmrmegﬂbu éfomakmmumopesqhtace 4 to

t he
top

f r ont fgge :Beﬂtzt_‘pg P&‘S&é bg)ﬁswgrer n the region of maxi mum hei ght of the

sur fa
a first surface sloping upwardly and forwardly from the

rear edge of the base portion to the.top portion; and
a second surface sloping downwardly and forwardly from
‘the top portion to the front edge of the base portionm,

15 wherein the region of maximum height of the top portion
relative to the base is adjacent to the first surface and
is located in a position for engaging the cuboid-
navicular arch of the foot.

20 2. '~ An arch support as in claim 1 wherein the
second surface engages the heads of the metatarsals of
the foot.

3. An arch support as in claim 1 having a first
25 side portion which slopes downwardly and medially from
the top portion to the base and a second side portion
" which slopes downwardly and laterally from the top
portion to the base.

30 4. An arch support in accordance with claim 2,
wherein the maximum height of the top portion relative to

the base is about 8% to about 14% of the length of the
base.

35 5. An arch support in accordance with claim 1,
' wherein the maximum height of the top portion relative to.
the base is about 0.3 inches to about 0.6 inches.




relative to the base 1 is adjacent to the rear surface and during use is

| ocat ed under and engages the cuboi d-navicular arch of the foot. 2. An
arch support in accordance with claim1l having a ftrst side portion 10

whi ch sWOREI¥Bwnwar dly and nedially fromthe top surface pcraasweoi¥dse 1
and a second side portion 11 which sl opes downwardly and laterally fromthe
top surface 4 to the base 7. 3. An arch gupport in acc m “ 1}" H jm 2
wherein the front surface 6 engages the heads of the maa mmﬂ" m III ﬂl[n
foot. 4. An arch support in accordance with claim 2, whéerein the" meki fum

hei ght of theg,top surfa&eﬁ-d}glg\i}%'&ﬁ Oid f@cé%ﬂcéswfgi)u&l§%tf about 14%

of the length_ of the base n arch support 1 n_accordance wth claim

1, wherein t/f& to?“?fﬁ‘:?cﬁ)l%ﬁﬁﬁ Rardly At va £irshe base
REPLACEMENT Sirigii £l amﬂbcmso b6 ABEUES44© whentrdsPetBchESthabpase . 76cm
to about ]1.52cm. 6. An arch support in accordance wth claim1l wherein

the rear 3urface 5 slopes upwardly at an angle of about 30 to about [err]
with respect to the base 1. 7. An arch support in accordance with claim®6

wherein the rear surfac%lSazséﬁ) s‘g?#supp r%/agé %gcor 1‘9 &E é?%% gerr] with

respect to the base 1 ance w claim
wher ei n a howhaxeigl thetfinst wuntace t$topes cupeardlyiget 2annanghe ‘Pﬁgl on

of maxi mum heiyghfe Qfod h?otéﬁb&ﬁ”ié‘eewftﬁei-é’élbe\!&t‘@ot@ﬁebﬁisel i's about 10%
to about_20% of the length of the base. 9. "An arch support in accordance

with clatth 8 wherein the horizontal di stance i's about 15% to about 20% 10.
An arch supp@d in accquslaesh wipporei ih lagber&ance with claim 1,

wherein a horizontal distance between the base rear edge

and the region of maximum height of the top portion

relative to the base is about 10% to about 20% of the
15 length of the base.

9. An arch support in accordance with claim 8
wherein the horizontal distance is about 15% to about
20%.

-20
10. An arch support in accordance with claim 1
wherein the front edge and the rear edge of the base
portion are arcuate in shape.

25 11, An arch support in accordance with claim 1

wherein the length of the top portion is about 50% to
about 60% of the length of the base portion.

12. : An arch support in accordance with claim 11
30 wherein the length of the top portion is about 55% to 60%
of the length of the base portion.

13. An arch support in accordance with claim 1,
wherein the top portion slopes forwardly and downwardly
35 from 'th_e region of maximum height of the top portion
relative to the base at a second angie of about 2° to
about 10° to the base.

This Sheet Has Been Reﬂlaced

L




t he 1Jront edge 3 and the rear edge 2 of the base 1 are '
11. An arch support in accordance with claim1 wherein ﬂlp!'wg I“IIHNFEEH
top surface 4 is about 50%to about 60% of the |ength o

arch{support in accordance with claim 11 wherein the length of the tQ
surface 4B 550 t0 60% of the Iength of the base 1. 1FCY EP
rt in accordance wwth claim11, wherein the top surface 4 slopes
rdIy and downwardly fromthe regi on of 9nmaxi nrum hei ght of the top

supp
f or

surfgce 4 relative to the base 1 at an angl e of about [er% to about 10 to
t he Rase. REH_ACENEWPSHEFHZB“PMr@hW cenwhtBoFdamBeldit h
claimh 12, _V\hervaiéréﬁeﬁw £op fpére o é%m&dlfnéndoaamwdkm?rom
t he fegi on of he| h,t of he tf&?‘?‘s‘;&ﬁfﬁe r%% {:ilve to the base at an
angl ¢ of about kb BntaP-BPEEARE with
any qf clains Jréxaﬁﬁve vd:uer‘lmél lbi\@e safpxi tanglebdf aboatnBPetoakhkabasg.a

densijty sufficient to:nmaintain the arches of the..foot, and conprising one
of pql yurethane foam ethyl vinyl acetate, rubber, pl astics material
grapllite sheetiXxly, | eat hekn aanxkchosupport in accordance with claim 1,

wherein the support is made of a material having a
density sufficient to maintain the arches of the foot,
and comprising one of polyurethane foam, ethyl vinyl

10 acetate, rubber, plastics material, graph:.te sheeting,
leather and cotton.
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