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| MRROVEMENTS | N OR RELATI NG TO ORTHOTI C DEVI CES
This invention relates to orthotic devices and
such a device which.is able to be nolded to a
in an article of footwear, to give 5 suppor t Le
osseous structures of the foot.
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BACKGROUND ART So called "orthotic devices" are known,
rangi ng fromsinple contoured insoles to costly structures |ntegrally
i ncorporated into nade-to-order orthopaedic footwear. 10

Ot hopaedi ¢ footwear apart, known insertable i2nsol e devices as a
general rule overlie the whole of the upper surface of the liner of
the shoe sole, thus requiring the exi stence of an extensive range of
Iengths wi dt hs and even shapes - for exanple, the court-fit shape in

wormen' s dress 15;a8h0oess22 anse kgowayLnsohes amesusual sesald "ofd therzzson
shel f" and prOV|de but dlfferent bi onechani cal contral or if the
%h %é@y or

are fitted to thg® i)%?*r‘e’n"faT ISELOReVET PR AP BHitF 5§ GEETeRE D2VIRE P

be quite long. fodheyaysarely provide satisfactory bi o- nechanical

control for, and control ;. of ¢ tJ§%_§5§@pu§ gg sagup @{@@ ) afy s lm%e tiv-
tic

foot and are often made of unylefd'n s suc rd p .
or carbon filbre;,concedie biherstrip mdhdaafdmy ﬁ%équ 1 d-é’G |Uﬁ=§@|'e§d= of 2

nerely function @g.sh@skastic #asAMDEESh support to prevent it from sliding and
squeaking when worn inside a shoe; U.S. Patent No. 4,517,981
T,

{SANTOPIETRO) relates to a subscantially {la

rn

thres—guarter
length orthotic device having no longitudinal acch "raise" or

10 petatarsal "raise”. U.S. Patent No. 4,823,420 (BARTNECK])
discloses a contour molded insole, including several lavets of
matecial; it is apparently somewhat less than three-quarter
length and it is abitrarily cut off in a straight transverse
front edge provided with no mstatarsal "raisas".

15 Other specifications of interest are U.S. Patent
Nos 2,653,395 (GOTTLIEB); 3,068,872 (BRODY); 3,121,431
(RO.CENHAFT); 3,859,740 (Ke&M?); 3,309,797 (POATIS); 4,215,778
(WEISS); 4,258,980 (GUDAS}; 4,345,525 (LARSEN); 4,364,188
(TURNER); 4,463,761 (POIS), 4,520,581 (IRWIN}; 4,530,173

20 (GESINSKY); 4,557,060 {(XAWASHIMA); 4,563,787 (DR=W); 4,674,201
(WEISS); 4,685,993 (GRUMBINE]); 4,702, 255 (SCHINXKI); 4,756,095
(MAYEZR); 4,791,735 (PHILLIPS) AND 4,868,945 (D VEZTTIGNIS)
DISCLOSURZ QF INVENTION

Iz is therefore an object of the present invention

25 ko overcome or, at least, mitigate certain disadvantages and

r
shortcomings of the prior art by, in a {fircst
provision of a contoured moldable o
cectain pre-determined shapes and angles and adap
inserted into an article of footwear so as to overl

30 ‘the upper surface of a sole thereof and to bs a
subseguently molded in situ tc a patient’s foot to thersby give
support to, and to control, the osseous strcucture ther2ol
length of said moldable crthotic device Dbeing substan
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"Full

No.. 3, 895, 405 ( EDWARDS)
flat sheet (see Figures 1 and 2);
a met hod of producing

12 in which is
insert 30

Jlength" orthotic devices are disclosed in 25

conposed of severa

such U.S. Patents as

I nsol es are nolded froman initially
in No. 3,782,390 (JOHNSON) is taught

a curable fluid into a shoe

I N) discloses an insole or

"sandw ched"

in which

inserts by injectin
a foot 8; No. 2,760,281 (
di screte layers including a

triangul ar el ement 15; and No. 2,409,594 (SHERMAN) discl oses a

corrective foot appliance forned fromsheet materi al

which is "capable

of beconing rel atdsel g2 pdedageria iRkt i AisRApel FFRITRLLY MO2BAEs AL t tup,

when treated wth
4,674, 204; 4,232, 457 3 82 , 017
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a
1 g PEGEVALDr archl5raise, a varud) PosPatent 2898t 4°, ane a
atsal’'raise for aligniag the heads of thes sescond, third

and fourth metatarsals.
Ideally, the width of the moldable orthotic device
is that distance from thes lateral aspect of the head of ths

are
well-understood by those

devices.

In a seconé aspect, the present invention may
provide a method for the subsequential in situ molding, to a
patient’s foot, of a moldable orthotic device, the said method

the steps of:-
(L)
selected article of footwear;

ioning sati

comprising
inserting said moldable

posit
f foobtwear as it will

surface of the

{iii) heating said device with a s:trzam of air, in
a seaquence cycle of about five seconds in an "co”" mode followag
by about five seconds in an "ofI” mode, and repeating said
cycle until such time as said device has undergone a total

heating time of about twenty sec nds;

(iv) £fitting said patie
with the patient seated;
(v)
ition;
{vi} with the
weight on each foot while maintainiag the neutral position of

of footwear,
palpating the patient

neutral pos

Q
[ aaid
w
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the said subtalar joint, pressing medial and
said article of
moldable

i

r
footwear inwards so as to congtour the
o

ort Oth device ¢t



2 . . “and 4,522,777, to SULLIVAN, MOSHER, SCRI MA and PETERSON
respectively disclose various orthotic insoles having spongy or f oam

| ayers.

5 concept is a strip of fabric 15 applied to the undersi
t hernool astic resin arch support to prevent it #ron1slld|i
squeaki ng when worn inside a shoe; U S. Patent No. 4,517,

In U.S. Patent No. 2,401,514 (S he& ﬁé&ﬁ’ﬁé‘i;ce‘ée

il

(SANTOPI ETRO relates to a subscantially flat, three-quarter | engt h
orthotic device having no | ongitudinal arch "raise" or 10 netatarsal

"raise". u. S

10
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30

Patébtiofp. and, 823, 420 ( BARTNECK)
(vii) allowing the said device to cool.
BRIZF DESCRIPTION QF THEE DRAWINGS

s
nvention may be gained, hersinaiter will be <described
W

he accompanying drawings in which:-
Figure 1 is a side elevationof t
of a left-foot moldable ortheotic device
Figure 2 is a bottom plan view;
figure 3 is a side elevation of the left-hand side

of the device;

Figure 4 is a top plan view;
'Figure 5 is a frontal top perspective;
‘Figure § is a fragmentary view of the bottom of the

heel portion of another embodimen:t which is provided with a

shock-abscrbing, spongy “"shock dot"” insert; and

figure 7 is a cross-section along line VII-VII of
Fiqure 6, but somewhat exaggeratsd as regards proportions.

ard
Throughout the drawings, like integer
N

s r
sferrenced by the same numeral and, throughout the
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specification, the adjective "orth
vice", instead of the alternatives "orthotic”, "orthopodic”
r

evice, generally re enced 1, which may well be of such a
atecrial as 350 Xg/u’ density "ETHVL VINYL ACZTATE" (Z.V.A.) or
220 Kg/M' density "ETHYL VINYL ACETATE" (Z.V.A.). The
specifications of these two materials ars as in the Zcllowing

table:-

PROPEXTY & TEST METHCD UNITS "ELVLALY "DLV.ALT
DENSITY Kg/u’ 350 229
HARDNESS (jis type C) - 74 57

WATER A3SORPTION
(jis K6757) ams/ca’ <0.002 <0.002
HERMAL CONDUCTIVITY w/u’c. 0.054 0.0353



di scl oses"a contour nolded insole, including several |ayers of

material;» it is apparently somewhat |ess than three-quarter - Iength and
it is abitrarily cut off |n a straight transverse front 12%d ded-
with no netatarsal "raise". 15 Gt hér spe ‘F nterest
are U. S. Patent Nos 2, 653,395 (GOITLI EB); 3 06

3,121,431 (RO ; ENHAFT); 3,859,740 (KEM?); 3,309, 79 216 778
(VWEI'SS); 4,268,980 (GUDAS); 4,345,525 (LARSEN); 4, 364, 188 (TURNER) ;

4,4063,761 (PO YastHd, 520D} 581 (IRWN); 4,530,173 20 (GESI NSKY);
4,557,060 ( KAWAS HREW ;4,604,201 VEI SS); 4 993
(GRUNBINE) 4, 702523 A°¥%§§ﬁ§$2 QA:1 756, 096 ' 2<pMA\YER),(J 4,791, 73é§85

(PHI LLI PS) AND 4, 858, 945 (DE VETTIGNIS) Map OSURESCE | NVENTI B¢

It is therefore sanobiecsdTdndTe present ixgention 253.¢0 overcqy or, at
|l east, mtigate c rIaJP f%ﬁﬁdvantages and shortcom ngs of the prior art
by, inafirst a Ett provision of a contoured noldable
orthotic device ”mlmuNGTiertal n pre-detAmi ned shap€s and ang@®s and
adapted to be (jis K§757)

ELONGATION AT BREAX 3 250-300 250-300
(jis K8767)

COMPRESSION SET 3 <5 5
COMPRESSION DEFLECTION XPa 950 240

(astm d3575)
The moldable orthotic device according to the
invention may be provided in wvarious geometiries, that is to
say, in various shapes, as regular adult; womea’s "court fit";
infants; and youths. Children’s size ranges envisaged are,
10 say, 1 - 3; 4 - 6; 7 - 8; 10 - 12; and 13 youths’ size 2; in
’ regular and wide f£ittings: thus, ten ‘models’ are provided.
Also envisaged are adult’s sizes 4'- 5; 7 - 9; and 10 - 12; in
requlac, wide and "court" fittings, nine adult models being
previded in this range.
i3 - Each moldable orthotic device 1 is formed of E.V.

(D)

from a positive cast based on that same configuration as ar

w

known rigid devices. The length of the inventive device is
the 1 L
article of footwear so as to undeclis the heel bone, (kth

rn
(313
D

substantially thres-quarters ¢ ngth of the inside of th
- .

(1]

20 calcaneus or os calcis,), terminating adjacent the heads of the
metatarsals, which are those bones between the phalangeal bones
and the seven tarsal bones that arkiculate the foot.

zach orthotic device 1 is formed with an integrally
molded heel cup 2, longitudinal arcch ‘“raise" 3, and a

25 metatarsal raise 4 focr the purpose of aligninc the heads of the

second, third and fourth mestatarsals

ideally is from the lateral aspect of the
bone’s head to the longitudinal bissction of the first and



[y

inserted into an article of footwear so as to overlie part or 30 the upper
surface of a sole thereof and to be able to be subsequently nol ded in
situto a patient's .foot to thereby give support to, and to control,
t he osseous structure thereof, the | engt h f said nol dable orthotic
devi ce being substantially three-quarters of the length of the said
article of footwear so 35 as to underlie the heel bone and to term nate

adj acent the head ends of the netatarsal of a said patient's foot; said
Q

orthotic

[
w

20

30

second metatarsals. This arrangsment permits the shaft

arsal bone to "plantarflex" during the propulsive
ghase - tha:t is to say, during walking ot running. If
ary, additional wedging and/cr other ge
urations might well be incorpcrated £

a <

fically-trained technical personnel will "custom—-mold"® the

orthotic devices onto existing pre-molded

cast templates; however, it is envisaged that a long-term

production process will combine in-house "cad/cam”

manufacturing procedures with some utilisation of industrial

melding techniques.

For certain foct malformations, moldable adjuncts

may include 2°, 4°, 6°, or 8° angle adhesive wedges; 4 or 8 mm

heel adhesive "raises"” and fabric covers for the inventive
meldable orthotic devices.
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In a modification, the pre—-molded orthotic device
may incorporate sponge~-like, likes shock-absorbing insert
si

a
{highly preferably made of low-density polyurethane foam

}
which is adapted to cushion that arsza immediately beneath the
neel spur or calcaneus. Such an insert 5 may aptly be termed
"shock dot", or "shock spot". The cushicned area may extend
either fully or partially through the full thickness of the
device. Advantageously, the upper surfa of
e orthotic device may be covered, or sheathed, with a
bric-like outer "skin" - as rzferenced 6 in Figure 7.
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this being for the "in situ" moldiag, to a pati s
moldable orthotic device {as has been de2scribsd above) after



3 . *device being fornmed with an integrally nol ded heel cup, a
Iongltudlnal arch raise, a varus post of about 4[err] and a
net at arsal raise for aligning the heads of the second t hi dourth

metatarsals. 5 | deal |y, the width of t heTh _
devi ce Is that distance fromthe | ateral aspect of w
fifth metatarsal to the |ongitudinal bisection of the econd

nmet at arsal s; the arrangenment bei.ng such that the shaft of the first
nmetatarsal is able to plantarflex during the 10 propulsive phase or a said
patient's foot. :he jpventive ddWicel P peskaif€2rred@ndarsy PhANLALSlEY' -
are mell-understood by t hose fan1I|ar‘§Atg the field of or t hot.i c

devi ces. twear so as Lo ove ¢ TR2 upper suciface of i:cs

hot air, from a suitable source, using a ssguence cycle oF

about five seconds "on" followed by about five seconds "off".

10 This cycle is repeated until such time as
undergone a total heating time of about twentv seconds
patient is seated and his or her foot is fitted into the boot

. :

or shoe; palpate the subt

neutral position. The patient is then reguired to stand,
13 puttiang equal wsight on each £foot, while maintaining the

20 pe

38}
W
®

30 The opre

foot contzol actio
integrated cushioning "shock dot": <o

e T
metatarsal correction, longitudinal arch correction, lateral

LYY

35 arch correction and sagittal calcaneal corrcsction: greater
stability due to the basic solidity of £.V.A. and to the wide



In a second aspect, the present invention may 15 provide a nethod for the

subsequential in situ nolding, to a patient's foot, of a noldable
orthotic device, the said method conprising the steps of:-

(1) inserting said noldable orthotic device info a selected article of
f oot wear; 20 (i1i1) positioning said device as far to the rear
of said article of footwear as it will go, so as to overlie said

part of the upper surface of the said sole; - (1ii1) heating
said device with a streamof-air, in a_sequence cycle of about five,

seconds in an "oRYCTABAR FBRFoRRAT28C2hy abBubufitevasBonasdsin h@cably 4’ .

node, and repeating said TegyCl eavdtilshgueh thae aensaldadewtceahq§oldao,=
under gone a total heatlng time of ,gbout. twenty second

(iv) fitting sai Q°PAPF&Rt 98 VFE8t 1ont"S i 3 57 t 1o BEOVICE: af §SOREYr £34 t$ommon
the patient seatbidom80hanical probleps paepating tHhe pat’u'-*ent-os:sm}ial aristed

joint toa 5 NRWELAECRPSLUI Qkel spurs: plantar fasciitis: Metacarsalgia:
claw toes: calcaneal apophysitis: acchilles tendonitis: shin

splints: excess pronation: patella tracking malfunctions:
flat feet: and like problems of an orthopaedic nature.

From the abovegoing, it will be appreciatsd by

10 those skilled in the’ rt that numerous variations and

modifications may be made to the invention without mat °r1a’1v

departing from the spirit and scope ther=o0f, as set out in the

o
following statement of claim.
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(vi) w'th the patient standing, putting equal

whi-l e mai ntaining the neutral position of

pressi ng nedi al ﬁmi lagéd 35

orthotic
9
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ARE AS

wei ght on each foot
the said subtal ar joint,

said articl e -of - foot wear- i-awar ds

devi ce

to the

N

FOLLOWS::

noldable orthot

and angles and' ad

a
o as to overl

0

surface of a
molded in situ to a
the

orthotic

and to control,
said moliable

three—-quariers of the length of the said art

as to underiie the heel bone and to terminate a

ends of the metatarsal of a said patient’s

device beirg formed with an integrally

iongitudina. arch raiss, a varus pos:

metatarsal ‘‘aise for aligning the heads of
ietatarsals.,

and fourth

2.

wherein the width of said moldable
between the lakteral

the

distanc! aspect o

metatarsal and

the

3.
or claim 2, =»-

foot

The mold

.

wherein said cushione

through the full thickne

n

The moldable orthotic device a
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A moldable orthotic device as claimed in cl
orthotic
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the second,

aim

device is

clainmed in claim 1l
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(vii) allowng the said device to coo

BRI EF DESCRI PTI ON OFpp JHE - RAWDGReplaced In order that_a better -

under st andi ng- of the ntion ma be galned, her ei naft er
will be described Eﬂm‘w odi nent s -ther eof m‘mﬁm“ |\
only and with r ef e cconpanyi ng draw ngsy““mu

Figure 1 is a side eIevatlon of the right-hand side of & | éft ™ obt

nol dabl e orthotic device; 10 . Figure 2 is a bottom plan V|emr
Figure 3 is a stde cdlad@at 7 on-+6E i@ | BRE- HRRE 5i g8Tiaceofof headdviderice is

Figure 4 is a tQR-PLRAGVIEW fabric-like oucefiGUie 5 is a frontal tOp

per specti ve;

15 Figure 6 is a fragnentary view of the bottom

of the heel portion of another enbodi ment which is prOV|ded with a
shock- absor bi ng§. soongy "sﬂcekndédﬁbLasertpoamd device as claimed in claim i

- -

or claim 2, formed from ethyl vinyl acetate,

7. A method for the subsequential in situ molding, ts
a patient’s foot, of a moldable orthotic device as claimed in
claim 1 or claim 2, the said method comprising the steps of:-
(i) inserting said moldable orthotic device inkto a
selected article of footwear;
(ii) positioning said device as far to the rear of

aid article of footwear as it will go, soc as to overlie saicd
part of the upper suriace of the said sole;

{iii) heating said device with a stream of air, in
o)

a sequencs cycle of about five seconds in an "o1" mode followed
by about five seconds in an "ofI" mode, and repeating said
cycle until such time as said device has undsrgons a total

heating time of about twenty seconds;
(iv}) £fitting sai
of footwear, with the patient seated;
(v} palpating the pa
nsutral position;
fvi) with the patient standing, putting egqual
weight on 2ach foot while maintaining the u
the said subtalar joint, pressing medi
said article of footwear inwards so0 as to contour the now-warnm,
moldabls orchotic device to the patisnt’s neutral foo:

.

position; and

8 Thas method as claimed in claim 7, wherein said
davice is allowed to cool for about fZive mipnuces
9. The method as claimed in claim 7, wherein said

device is allowed to cool to ambisnt tempecature.



Fi gu.r.e 7'is a cross-section along line VII-VI I of Fi gure 6, but

sonewhat. exaggerated as regards proportions. - —- Throughout

the draw ngs, i ke i ntegers are referrenced the sane ’
numeral and, t hr oughout t he speci fication, ﬁm W

"orthotic" 1is used to qualify "devi ce", |-n-st ead ﬂ”ﬂ”t]”ma
"orthotic", "orthopodic" or "orthooaedic"

drawi ngs there is shown a nol dable orthotic deV| ce, general I y

referenced 1, which nay well- be of such a material as 350 Kg/ M err]
density "ETHYL VINYL. ACETATE' (E.V.A.) or 220 Kg/lv[err] density
"ETHYL VINYL AGRTATE" (E MA )gacnodhe 5P J,,fIC iops, of these two .
materials are asQ:én the follow ng 30"°F anf &: S e& Y & TEST NET‘I'—Eﬁ' ein,
UNI TS "E V. Aubsecueng Koo step NG, TEoce-£o0t a'lc/c’ rearKkfpM 3posts are
350 220 applHABDNESS dHd Spll¥p@ak) cistal- edge of kit said ao¥cabls
WATER ABSORPTI ON_35, (tj i s K6767) gns/cnjerr] <0. 002

<0. 002 orthotic device

"l il



THERVAL CONDUCTI VI TY WMerr]C 0. 064 0.0 5
-70 C -70[err]C

(ast'm 578) OPERATI NG TEMPERATURE N1n{err]C
Max[err] C 70[err]C 70[err]C 2
ABSTRACT

A contoured, moldable orthotic device (1)} of about
three-quarters the length of the boot or shoe in which it is to
fit, wherein the device has an integrally-formed heel cup (2),
a longitudinal arch "raise” (3), a metatarsal "raise" (4) and a
varus post (©8). The device is placed in the boot or shoe as
far back as it will go and then heated. The patient’s foot is
introduced into the boot or shoe and the now-pliable orthotic
device is molded and otherwise manipulated to the foot.

T



TENS! LE STRENGTH . MPa 3.0 2.0 (jis K6767)

TEAR STRENGTH N Cm 170 120 (jis K6767)
ELONGATI ON AT BREAK 250- 300 250- 300 (jis K6767)
COVPRESSI ON SET <5 <5 COVPRESSI ON
DEFLECTI ON KPa 950 240 (ast m d3575)

The noldable orthotic device according to the I nvention may be may

provi ded in various geonetries, that is l?;% say, in various shapes, as
regul ar adult; wonen's "cou#t fit"; [ ts; and youths. Children's

si ze ranges enV|saged'are say, 1 - 3; 4 -6; 7 - 9; 10 - 12; and 13
yout hs' size 2; thSMw”hgguh Repleed Wi de fittings: thus, ten 'npdels' are
adult's sizes 4 - 6; 7 - 9; and 10 - 12;

“ﬁi fittings, ni ne adult nodel s being

provi ded. Also
in regul ar,

provided in thIS r




15 Eagh nol dabl e orthotic device 1 is forned of E V.A from
a positive cast based on that sane configuration as are known rigid
devices. The.-length of the inventive device is substantial ly
three-quarters of the length of the inside of the article of footwear
so as to underlie the heel bone, (the 20 <calcaneus or os calcis,),

term nating adj acent the heads of the net atarsal s, which are those

bones between the phalangeal bones ﬁ?aéhe seven tarsal bones that
Eac thotic device 1 is forned with

articul ate tha‘hisémetHaSBeenRe liced

an integrally lu cup 2, longitudinal arch "raise" 3, and a 25
netatarsal rais r pose of aligning the heads t he second,
third and fourt netatarsals The of t¥e inventive
nol dabl e orthotic device ideally is fromthe. ct of the
fifth netatarsal bone's head to the | ongi n of the first
and

q ,6 |
T \ Fig 7.
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cond rret atarsals. This arrangenent pernits the shaft of the first

netat arsal bone_to "plantarflex” during the [PTOREE T THAT
to say, dur i hopMal ki-+g-.Qr runnlng | f g§i§g¥g?§?ég,ﬁ?g S
wedding  and/[ol At ; c 5 confi urﬁa'io,m TG m\;\,,elc} cﬂ@ “d";'
mgorporat ed f correcti 1 m{)f’é’?g 24 pa’;cq'é'/"z.
m dtarsal angd/¢r 2v f oot defornities. r HINGS) L paghd <L 10 Pagee L.
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IMPRCVEMENTS IN OR RILATING TO ORTHOTIC DEVICES
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particularly to such a device which is able to be molded t
patient’s foot, "in situ” in an article of footwear, to gi
5 suppert to, and to control, the cssecus structures of the foot

BACXGROUND ART

So called "orthotic davices" ars kanown, ranging
b
ally
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devices as a general ruls overlie the whole of the upper
surface of the liner of ths shos2 sole, thus raquiting
existence of an extensive range of lengths, widths nd even

shapes - for example, the court-fit shape in women's dress
a

[
w

shoes. These known insoles are usually sold "off tr: shelf”

o stmens
time may be gquite long They rarsly provide satisfactory
bio-mechanical control fcr, and control of, _“he osseous

20 structures of the foot and are often made of unyielding

materials such as hard plast

c
hand, many resilient molded in
absorbers.

s i
such U.S. Patants as No. 3,895,405 (EDWARDS) in which insoles

~
w

* 3 s

ate molded from an initially Zlat sheet (
in No. 3,782,390 (JOENSON) is taught a methed

-

a foot 8; No. 2,760,281 (COSIN) discloses an insole or insert

30 composed of several discrete layers including a "sa andwiched"

triangular element 13; and No. 2,409,594 (SHERMAN) discloses a
corrective foot appliance formed from sheet material which is
“capable of becoming relatively permanently set in shape in the
course of time when treated with an activator.”.

335 U.S. Patent Nos. 4,5674,204; 4,232,457; 3,825,017
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I@%,is contenplated that, initially at |[east, speC|f|caIIy trai ned

techni cal personnel will "customnold" the | invent 2 QEéfTIC
devi tes onto existing pre-nol ded cast tenpl ates; NT§

envi saged that a long-term producti on process wil | conbi ne

i n-house  "cad/cant manuf acturing procedures wfhi sQnprggidpbsgatfi dn or
I ndustri al nol di ng techni ques. 15 2 For fcertain foot

mal f or mat i ons, nol dabl e adj uncts may include 2 i 4erri——6ferr~} ,| or
8[err] angl e adhesive wedges; 4 or 8 mm heel adhgsive "raises" an
fabric covers for the inventive nol dabl e orthotic devices.

A 4 - “angl eg.gorg thes onpoUt 3, T3 i0Rl PORbexzd, 20scPugal Leg Yoy

post" - |nd|ca y ‘the angle
al | ow for | egsgmwawhe HiiF ks prevdaus ortebbgst i hewing spongy oc

In a nodi figgshonayshe. pre-nolded orthotic device nay I ncorporate a
sponge-|i ke, Ilke shock- orpin Llnsert Lhi fe abI de of
Iomfden5|ty pol yur et hartd® ﬁog J 'g‘ égi"" BekoBL' €h8 nttve

concept is a strip o* fabric 1> applied to the .derside of 2
thermoplastic resin arch support to prevent it from sliding and

(SANTO IETRO)} relates to a subscantia
length orthotic device having no longitudinal azch "raise" or
10 metatarsal "raise". U.S. Patent No. 4,823,420 (BARTNECK)
discloses a contour molded insole, including several lavers of
material; it is appareatly somewhat less than three-quartec
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15 Othe pecifications of intsrest are U.S. Patent
Nos 2,853,395 (coTTLIEB); 3,068,872 (BRODY); 3,121,431
(RO.CENHATT); 3,859,740 (XEM?); 3,309,757 (P0ATIS); 4,215,778
(WEISS); 4,258,980  (GUDAS); 4,345,525 (LARSEN); 4,384,188
(TURNER); 4,483,761 (pPOIS), 4,520,581 (IRWIN); 4,530,173

20 (GESINSKY);: 4,557,060 (KAWASHEIMA); 4,563,787 (DRzW); 4,674,201
{WEISS); 4,685,993 (GRUMBINE); 4,702,255 {(SCHINKI); 4,756,095
(MAYER); 4,791,735 (PHILLI?S) AND 4,858,545 (DT VITTIGNIS)

DISCLOSURZ OF INVEMTION

Iz is therefore an cbject of the

or

235 to overcome or, at least, mitigate certain disadvantages and
shortcomings of the prior art by, in a £first aspect, the
provision of a contoured moldable o
cettain pre-determined shapes and angles and adapted to be
inserted into an article of footwear so as to overlie part of

30 the upper surface of a sole thereof and to be able to b
subsequently molded in situ to a patient's foot to thereby give
suppor to,'and to control, the oss £ h
length of said moldable orthotic
three-quarters of the length of the said article of footwear so

35 as to underlie the heel bone and t m te adjacent the head

ends of the metatarsal of a said patient’s foot; said orthotic



mhlch i s, adapted to cushion that area imedi ately beneath_ the

«= - 1€l spur

or: cal caneus. Such an insert 5 may aptly be terned] S »3-fk§ﬁ§§f$ or
"shock spot™ The cushi oned area nay extend et witagE=pare i al |y
t hrough the full thickness of the 30 orthotic devic sy,
t he “upper surface of the I nventive orthotic deyi efl, or
sheathed, with a fabric-1ike outer "skin" - as}r enced. 6 Lol Figure
7. As has been oreviougly statdd, the present
invention, in its second asoect thereof, may conpri . hi s
being for the "in situ” nmolding, to a patient's foot, of a 35 nol dabl e

orthotic device (as has_been descri bed above) after

device being formed with an integrally molded h

longitudinal arch raise, a varus post of about
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15 provide a method for the subsequential in
patient’s Zoot, of a2 meldable orthotic
comprising the ste of:-

20 (ii) positioning said device as far to
said article of footwear as it will
part of the upper surfacs of the said sole;
s

The terms “raise"” and "plantarflex" are
o

25 by about five seconds in an "off" mode, and repeating saigd
cvcle until such time as said device has undecgone a total

E 3
A
heating time of about twenty seconds;

(iv) fitting said patient’s foot into said article

of footwear, with the patient seated;
30 {v) palpating the patient’s subtal

')
"

neutral position;

{vi) with the patient standing, putting equal
weight on each foot while maintaining the neutral position of
al edges of

the said subtalar joint, pressing medial and later
35 said article of footwear inwards so as

to0 contour the now-warm,

P . « > - F—4 s
moldable orthotic device to the patient’s neutral £foot



kS

the inventive device has been inserted into an artlclewe#m-ﬁﬂﬁpﬁrgﬁﬁé
as to overlie part aof tne upper surface of its EPLAC o\ -

The nol ding process is as follows:- A noldable 5 orthotfiC devi ce
accordance with the present invention is I nserted irtq2q+§§$ d
article of footwear, placed as far back as it willl do he aevi kS
then heated with a stream or hot air, ‘fron1a sui t gblle—setrrce, u5|ng a
sequence cycl e of about five seconds "on" foll owed by about five

seconds "off". 10 This cycle is repeated until such ¥TTE as the devi ce
has - : :
position; and

{vii) allowing the said device to cool.
BRIEF DESCRIPTION OF THE DRAWINGS
In order that a better understanding of the pre

(S 1]

s
nvention may be gained, heresinafter will be described
referred embodiments thereof, b w

rU o]

reference to the accompanying drawing
Figure 1 is a side elevation cf the right-hand side
a left-foot moldable orthotic devicse;

(o]
th

10 Figqure 2 is a bottom plan view;
gure 3 is a side elevation of the left-hand side
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heel portion of another embodiment which is provided with a
—absc:bing, soongy "shock dot” inse:t; and

20 Throughout the drawings, Llikes integer

eci
30 table:-
4

re
2]
3
(24
[*4]
)

£ST METHOD UNITS "z V.A." O "ELV.ALT
DENSITY Kg/u’ 3
HARDNESS (jis type C) - 74 57
WATER ABSORPTION ' .

35 (jis X6767) gms/cm’ <0.002  <0.002
THERMAL CONDUCTIVITY w/mu'cC. 0.054 0.055




undergone a total heating tinme of about twenty seconds. The h ent

seat ed and

his or her foct is fitted into the boot

subtalar joint in the known manner to neut r al T3 luval atti ent
is then requred to stand, 15 putting equal weightlo whi | e
mai nt ai ni ng

| ateral edges of the article of footwear are presseg

t he neutral position of the subtal i @i AFEBTIRG! ?i.l and

contour the warm nol dable orthotic device to the pafiié f oot
position. The device need only to be cooled for 20} perhap -y rTTut es
before the boot or shoe is ready for weari ng, pernhaps cool ed to anbient

t enperature
root,

fastm 578) - - The procedure i's then reoeated for the other
| pRSRTIRRS e BRURURfRs DOt h ALt el es of ;§0ot wear grgethe pai r

shoul d be worn'to énsure equal bal ance during the npl di ng of_ 25 each
device. If recuired, fore-foot post®%ni &t wel IO He d¥plGied to the
‘plantar di sigaseriEhgitzzndaw ce' s edge ypabsequent 3.¢ to the zml di ng

process. Moreqver, it wll
Jidde ﬁﬁJsbé easily re-nol ded if

ort hoti c3de

pue
w

20

be realised that an i nventi ve nol dabl e

TEAR STRENGTH N/Cm 170 126
(jis K6757)
ELONGATION AT BREaX 3 250-300 250-300

(3is K5767)

COMPRESSION SET % <
COMPRESSION DEFLECTION X?Pa g5
(astm d3575) |

ants; and vouths. Children’s sizs ranges envisaged are,
7 - 9; 10 - 12; and 13 youths’ size 2; in
ttings: thus, ten 'models’ are provided.
o envisaged are adult’s-sizes 4'- 5; 7 - 9; and 10 - 12; in
regqulac, wide and "couzrt" £fittings, nins adult models being
provided in this range.

Each moldable orthotic device 1 is formed of E.V.A.
from a positive cast based on that same configuration as arce

known rigid devices. The length of the inventive device is

substantially three-quarters of the length of the inside of the
article of footwear so as to undecrlis the heel bone, (the

calcaneus or os calcis,), terminating adjacent the heads of the

[{: I -

metatarsals, which are thoses bones betwse
and the seven tarsal bones that articulate ths foot.

Sach orthotic device 1 is formed with an integrally
molded heel! cup 2, longitudinal arch “raise" 3, and a
metatarsal raise 4 for the purpose of aligniﬁg the heads of the
second, third and fourth mestatarsals.

The width of the inventive moldable orthotic device

|

ideally is from the lateral aspect of the fifth metatarsa

o N

irst an

M

bone’s head to the longitudinal bissction of the
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the desired result is not initially attained. 30 The... ent

I fivention offers several distinct advant ages Ly i

pri-or art devices:- greater rear foot control aiR) } -o~Thel hi gh
and, solid heel cup: i nt egrated cushioni ng "shogk{d : e¢tly
contoured for met at arsal correction, |ongitudinal o]

| ateral 35 arch correction and sagittal coplcaneal cor
stability due to the basic solidity of EV.A and to

sacond metatarsals. This arrangsmeat permits the shaft of the
irst metatarsal bone to "plantarflex" during the propulsive

phase - that is to say, during walking or runaing. It
necessary, additional wedging and/c:  other gsometric’

5 configurations might well be incorpcrated for the purpose of
corracting sevare ot, midzarsal and/or resar-:fgot
deformities.

fore-fo

I+t is contemplated tha%t, initially at least,

specifically-trained technical personnel will "custom-mold" the

10 inventive moldable orthotic devices onto existing pre-molded
cast templates; however, it is envisagsd that a long-term

- Iy

producktion Drocess will combine in-house "ead/can”
u sation of industrial

o
[
..a.

cturing procedures with some ut
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mocldable adjuncts
] 1 2 ° = d )] Aphacive adges: 4 or 8 mm

may include 27, 47, 6, or 8" angle adnesive wedges;

heel adhesive "raises" and fabric covers for the inventive

)
20 so-called "varus post"” - as indicated by the angle & shown in
1 t

In a modification, the pre-molded orthotic desvice
1

may incorporate a sponge-like, liks shock-absorbing insert
25 (highly preferably made of low-density polyurethane foam} S

which is adapted to cushion that area immediately beneath the
heel spur or calcaneus. Such an insert 5 may aptly be termed 2
"shock dot", or "shock spot". The cushicned area may extend
either fully or partially through the full thickness of the

30 orthotic device. Advantageously, the upper surface of the

inventive orthotic device may be covered, of sheathed, with a

[3)]
b

fabric—-like outer "skin" - as rsferenced & in gure 7.

As has Dbeen previously stated, the present
invention, in its second aspect thereof, may comprise a method,
35 this being for the *in situ" molding, to a patient's foot, of a

moldable orthotic device (as has been described above) aiter
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surface rear foot area: in-built varus post, ideally 4[err].

Tests have shown that the inventive nol dable ortTe++c—dexL££“l$LAMyl
able to provide a remedy for comon bi onechani ca REREAﬁmﬁﬂﬂvr i ng

to ‘the foot as listed 5 hereafter:- heel sours: tis:
Met at ar sal gi a: cl aw toes: cal caneal apophysitis arcftées tendorfitis:
shin splints: excess pronation: patelda trackip BtP8hs: flat

feet: and like problens of an orthopaedlc nat ur e.

;
abovegoing, it will be appreciated by 10 those skiljfled in the art that
nunerous variations and_ . fodifications may be nacﬁ‘ru*the—+ﬂ¥ena;ni
wi thout material de artln Jromthe spiri
out in the “‘fo‘t‘i/ovﬁ‘n g 5‘1‘[" it BFSc tl‘]' 1o

footwear so a; to ove:lle pa:; of the upper surface
sole.

s2risg

The molding processs is as follows:- A moldablz
5 orthotic device in accordance with the present invention is

inserted into a ticle of Zootwear, placed as fa:

s
back as it will go. The device is thaa hesated with a stream of
hot air, from a suitabls socurce, using a ssquence cycle ¢

about five seconds "on" £followed by about five seconds "off”.

10 This cycle is repeated until such time2 as the device has
undergone a total heating time of about twenty seconds
patient is seated and his or her foot is fitted into the boot
er shoe; palpate the subtala:'joint in the known maan
neutral position. The patient is then requ

13 putting equal wesight on eacn £oot, while maintaining the
nsutral position of the subtalar joint. The medial and lateral

- edges of the article of footwear ars pressad inwards so as £o
contour ldable orthotic device to the patient's

the
neutral foot positi
20 perhaps f£i s
wearing, perhaps cooled to ambisnt tempsrature.
o

i~
wn
o
oVl

to the molding proce

ss t an
inventive moldable orthotic device mav bs easily re-molded if
the desired result is not initially attained. .
30 The present invention offsrs several distincst

a i
advantages over and above the prior arc devices:- gresater rear
foot conktzel action due to the high and s
integrated cushioning "shock dot": <correctly contoured for

etatarsal correction, longitudinal arch correction, latera

35 arch correction and sagittal c

n.m

stability due to the basic soli



THE,CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS

1

A cont our ed

nmol dabl e orthotic device having certain pre-determnm ned shapes and angl es
and ‘adapted to be inserted into an article of footwear so as to overlie

part of the upper
3

that
to provi

shown
abls
relating

orthotic devi
biomechanical problems
hael

alcaneal apophysitis

u

hersafter:~ spurs: plantar £a

excess pronation: pat
and like
From the abovegoing,

those skilled the- that

modifications may be made to the

10 in art
depazting from the spirit

following statement of cla
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inventio

in-built varus post,

oroblams of an orthopa
it will be ap

numezous
1 wi

remedy f£or coamon
listed

AT

as

Metatarsalgia:
andonitis: shin
malfunctions:

edi¢c nature.
oreciated by
and

thout materially

variations

and scope ther=0£f, as set out in ths



surface of a sole thereof and to be able to be subseq | B@ENE@HEETS“ tu

to a patient's foot to thereby give support to, and t At-ot—tte gsqeous
structure thereof, the |l ength of said nol dable orthofic “ggéb?e

bei ng substantially three-quarters of the length o h@ $EE i cf ¢ of

footwear so as_to underlie the heel bone and to term hale e head
ends of the netatarsal of a sara patlent s foot; saidjorthotic device bking

formed with an M,ﬂ heel cup® alongitu.im areh SE,
varus pos: of a ﬂﬁﬂﬂ uy: netatarsal aise for aligning the heads of
wet at ar sal s. 2. A nol dabl e orthotic

t he second, third afd fourt

LoV

ol

ar Se

a

device as claimed in clatm 1, whereinh the width of said noldable or thotic
device is Tie gisiMSICEETININRETHT hENVEXREICGH Aspaxd xgiidws head of the

fifth nmetatarsal and the longitudi nal bisection of the first and second

net at arsal ; the arrangenent belng such that the shaft of
1. A contourad moldable orthotic devic

2 having cerctain
pre-determined shapes and angles and-adapted to be insasrted

into an article of footwear so as to overlie part of the upper
surface of a sole thereof and to be able to be subssguent
molded in situ to a patient’s foot to thereby give support &t
and to control, the osseous structure thereo

said moldable orthotic device being substantially
three~quariars of the length of the said article of footwear
as to under.ie the heel bone and to terminate adj
ends of the metatarsal of a said patient’s foot; said orthoti
device beirg formed with an incegrally molded heel cup, a
longitudina. arch raiss, 2 wvarus pos: of about ¢ and a
metatarsal ‘‘aise for aligning the heads of the second, thicd
and fourth :etatarsals.

c i
wherein the width of said moldable orthotic device 1is the
&
s

3. The moldable orthotic device as claimed in claim 1l
or claim 2, w-.2rein the said devices incorporates a sponge-like,
shock-absorbing dinsert adapted to cushion that arsa of a
patient’s foot which is immediately beneath the heesl spur
ther=20f,

4. The noldau_e orthotic device as claimad in claim 3,

[1]

wherein said cushioned area extends either partially or Fully
through the full thickness of the moldabls orthotic device.

5. The moldable orthotic device as claimed in claim l



the first netatarsa

Sgaggp1ase of

Is able to plantarflex durin RT

T
e

a-said patient's foot. 3. The nol dabl e ¢ cl ai ned
inclaiml or_claim2, wherein the said device indorjporates a_s 0 g«-llke,
shock-absorbing iﬁEETT‘Hdapted—%ﬂ cushion that ardga ondtpaﬁl f oot

f. The

which is ime he heel spur therfed 1 1
nol dabl e orthot #%W %ﬁ in cl<im 3, ereln sald cushi orjed area
i a

extends either part

y through t he ful |]_thickness—gf—i-re

nol dabl e orthotic deV|ce 5. The nol dabl e orthotic device as

claimed in claim1l
or claiam

n

2, «wherein the upp2r -surface of said device

sneathed in a fabric-like outer skin.

patient'

The molda

o
.—l
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[s]
or
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¢t claim 2, formed from ethyvl vinyl acetate.

A method for the subsequential i
s foot, of a moldable orthotic de
claim 2, the said msthod comprising the steps of:-
(i} inserting said moldable orthotic device into 2
rticle of footwear;
(ii) positioning said device as far to the rear of
£ footwear as it will go, so as to overlie said

o
e upper surface of the said sole;

of footwear, with the patient seated;

neutral pos

weight on

the said subtalar joiat, pressing medi

(v) npalpating the

|.|o

tion;

oo

(vi) with the patient st

t
each foot while maintaining the
a

said article of footwear inwards so as to contour the now-warm,

8.
device is
9.
device is

or:-hotic device to the atisnt’s neutral foot
and
(vii) allowing the said device to cool.

The method as claimed in claim 7, wharsin said

The method as claimed in claim 7, wherein said

allowed to cool to ambisat tempecaturs.



or claim 2, wherein the upper surface of said device is sheathed
fabric-like outer skin. 6. The nol dabl e orthotic device as
claimed in claiml or claim2, forned fromethyl vinyl acetate.
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7 . A nethod for the subsequential in situ nolding, to a patient's
fodt, of a noldable orthotic device as claimed in claim1 or claim2, the
said nethod conprising the steps of: - (i) inserting said

nol dabl e orthotic device into a selected article of footwear;

(i1) positioning said device as far to the rear of said article of footwear
as it will go, so as to overlie said part of the upper surface of the said
sol e; (iii1) heating said dew2ce with a streamof air, in a
secuence cycle of about five seconds in an "on" node followed by about five
seconds in an "of fMPROVEMENTS INOOR! REGATING TQORTHATIC BE¥ECEBne as said
devi ce has undergone a total heating tinme of about twenty seconds;

(iv) fitting said patient's foot into said article of footwear, with the
pati ent seated; (v) palpating the patient's subtalar joint to
a neutral position; )

ABSTRACT

A contoured, moldable orthotic device (1) of about
three-quarters the length of the boot or shoe in which it is to
fit, wherein the device has an integrally-formed heel cup {(2),
a longitudinal arch "raise" (3), a metatarsal "raise" (4) ahd a
varus post {8). The device is placed in the boot or shoe as
far back as it will go and then heated. The patient’s foot is
introduced into the boot or shoe and the now-pliable orthotic
device is molded and otherwise manipulated to the foot.

Figure 3
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(vi) with the patient standing, putting equal weight .on each foot while
mai nt @ ni ng the neutral position of the said subtalar joint, pressing
medial and | ateral edges of said article of footwear inwards so as to
contour the nowwarm noldable orthotic device to the patient's

neutral foot position; and (vii) allown ;

to cool . 8. The method as clainmed in claim jREEhACEME%S&EEi
device is allowed to cool for “about fivelfiutes. 9. | —Tme™ o&
as claimed in claim7, wherein said device is allowed tlo coalﬂgga%e t

t enper at ur e.
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10. s The
to’step”(vi),
pl antar di stal

method as clained in claim 7, wherein...subsequent

fore-foot and/or
edge of the

rear-foot posts_are—ap
said noldable ¢

212
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