(38
(% 1)

4406195-5 _____RTmMP copy
REPLACED SHEETS  SG

E‘.(Description : paged e paged 8’
MC_laim(s) : paged .a... 1o paged L
o Drawing(s) : paged .12 to paged . 2%
M Abstract paged ..1%. 1o paged .......

[

particularly to such a devicez which is able to be molded to a
patient’'s foot, "inp situ" in an article of footwear, to give
upport to, and to control, the osseous structures of the foot.

s
BACKXGROUND ART
So called "orthotic devices" are known, ranging
a

from simple contoursd insoles to costly structures integrally
incorporatsd into made-to-order or o o 4
Orthopaedic footwesar apart, known inserctab
devices as a general rule overlie the whole of t°
surface of the liner of the shoe sole, thus requiting the
existence of an extensive range of lengths, widths 1ind even
shapes -~ for example, the court-fit shape in women's dr
shoes. These known insoles are usually sold "off tr: shelf
and provide but indifferent biomechanical control or if they-

are fitted to the patient’'s shoe, the fitting and awjustmen:
time may be guite long. They racrely provide satisfactory
bio-mechanical control £fcr, and control of, .“he osseous
structures of the fo lding

materials such as hard plasti
such U.S. Patents

a foot 8; No. 2,760,281 (COSIN}) ci insole or insert
composed of several discrete 1

a s c
triangular slement 15; and No. 2,409,594 (SHERMAN) discloses a

corrective foot appliance formed from sheet material which is
“capable of becoming relatively permanently set In shage in the
course of tims when treated with an activator.”.

Yy

U.S5. Patent Nos. 4,574,204; 4,232,457; 3,825,017
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squeaking when worn inside a shoe; U.S. Patent No. 4,5

{SANTOPIETRO) relates to a subscantially f£lat, threes—guartec

length orthotic device having no longitudinal acch "rai
4,823,420 (BARTNECK]

ng several lavers of

metatarsal "raise”. U.S. Patsnt No.

discloses a contour molded insole, includ
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".

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
(GESINSKY); 4,557,080 (XAWASHIMA); 4,563,787 (DREW); 4,674,201
(WEISS); 4,686,993 (GRUMBINE); 4,702, 255 (SCHINXKI); 4,756,095
(MAYZR); 4,791,735 (PHILLIPS) AND 4,868,945 (DZ VZTTIGNIS).
DISCLOSURZ QF INVENTION

Iz is therefore an object of the preseant invention
ko overcome or, at least, mitigate certain disadvantages and

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

a
the upper surface of a sole thereof and to be able to be
subseguently molded in situ tc a patient’s foot to thersby give
support to, and to control, the osseous structuce ther20f, the

length of said moldable crthotic device Dbeing substantiall;
2

as to undecrlies the hesl bone and to terminate adj
ends of the metatarsal of a said patient’s foot; said orthotic
This Sheet Has Been D o .

]



10

20

30

device being formed with an integrally molded hesl cup, a
longitudinal arch rcaise, a wvarus post cf a5out 4°, and a
metatarsal raise for aligning the h2ads of ths sescond, third
and fourth metatarsals.

Ideally, the width of the moldable corthotic device
is that distance from thes lateral aspect of the head of ths

fifth metatar ongitudinal bi

sacond metatarsals; the arrangement being such that the shafc
of the first metatarsal is able to plantarilex during ths
propulsive phase of a said patient’s foot.

X
ose familiar with the Zi21d of orthotic

fo

well-understood by t

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

comprising the steps of:-
(i) inserting said moldable orthotic device into a

selected article of footwear;

{ii) 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;

{ s a
a seaquence cycle of about five seconds in an "co”" mode followag
by about five seconds in an "ofI” mode, and repea
cycle until such time as said device has undergone a ¢t
heating time of about twenty seconds;

(iv) £fitting said patient’s foot into said artic

of footwear, with the patient seated;
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(v) palpating the patient’
osition;
{vi) with thes patieant standing, putting equal

o
Ity
o
cr
"
o
'—l

jo)

weight on each foot while maintainiang t z

the said subtalar joint, pressing medial and lateral edges of

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

a
moldable orthotic device ¢t

e
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10 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;
15 Tigure 5§ is a Y i

heel portion of another embodimen:t which is provided
shock-abscrbing, spongy “"shock dot"” insert; and
figure 7 is a cross-section along line VII-V
Ffigure 6, but somewhat exaggeratsd as regards proportion
20 Throughout the drawings, like integer

ed by the same numeral and, throughou

enced 1, which may well be of

at
220 Kg/M' density "ETHYL VINYL ACETATE" (Z.V.A.).
sD

n, the adjective "orthotic" is used to g
s

u
tead of the alternatives "orthotic"”, "orthopo

wings there is shown a moldable orthotic
z

such a

erial as 350 Xg/M’ density "ETHYL VINYL ACEZTATE" (Z.V.A.) or

The

ecifications of these two materials are as in the Zollowing

[
3J0 table:-
PROPERTY & TEST METHOD UNITS "Z.V.ALY "ZLV.ALY
DENSITY Kg/u’ 350 229
HARDNESS (jis type C} - 74 37
WATER A3SORPTION
35 {(jis K8757) gms/cm’ <0.002 <0.002

THERMAL CONDUCTIVITY w/u’c. 0.054 0.0353
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OPEXATING TEMPIRATURE #ia °C -70°¢C -70°¢
Max °C 70°¢C 70°¢C

TENSILE STRENGTH MPa 3.C 2.0

(jis X&767)

TZAR STRENGTH N/Cm 170 120

(jis K6767)

ELONGATION AT BREAX 3 250-309 256-300

(jis K85767)

COMPRESSION SET E <S5 <5

COMPRESSION DEFLECTION X2a 950 240

(astm d3575)

The moldable orthotic device according to the
invention may be provid a
say, in various s
infants; and youths. Children’s size ranges envisaged are,
say, L - 3; 4 - 6; 7 - 9; 10 - 12; and 13 youths’ size 2; in
regular and wide £it: e
Also envisaged are adult’s sizes 4'- 5; 7 - 9; and 10 - 12; in
requlac, wide and o]
previded in this range.

(2]

- gach moldabls orthotic device 1 is formed of E.V.

from a positive cast based on that same coanfiguration as ar

w

known rigid devices. The length of the inventive device is
substantially thres—quacters of the 1
article of footwear so as to undeclis the heel bone, (the
calcaneus or os calcis,), tsrminating
metatarsals, which are those bones betw
and the seven tarsal bones that articulate the foot.

adjacent the heads of the
een the phalangeal bones
zach orthotic device 1 is formed with an integrally
molded hee! cup 2, longitudinal arch ‘“raise" 3, and a
metatacrsal raise 4 focr cthe purpose of a
n

second, ti

The width of the inventive moldable orthotic device
ideally is from the lateral aspect of the fifth metatarsal
bone’s head to the longitudinal bissction of the first and
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a a
ghase - tha:t is to say, during walking ot running. £
necessary, additional wedging anrd/cr other gesometric
configurations might well be incorpcrated for the purpose of
correcting evere fors-£foot, midtarsal and/or rsar-£oot
defcrmities,

It is contemplated that, initially at leas:t,
specifically-trained technical personnel will "custom-mold*® the
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i
inventive moldable orthot o} g pre-molded
cast templates; however, it is envisaged that a long-term

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

o
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 cover for the inventive

(4]

meldable orthotic devices.

A ¢° - angled (or thecreabouts) rear foot post - a
so-ca lle “varus post" - as indicated by the angle © shown in
Figure 3, is in~built to allow for leg curvaturs and to prevent
excess pronation.

In a modification, the pre—-molded orthotic device
may incorporate sponge~-like, likes shock-absorbing insert

a
{highly preferably made of low-density polyurethane foam)

wn

which is adapted to cushion that arsza immediately beneath th

[{4

neel spur or calcaneus. Such an insert 5 may aptly be termed a
"shock dot", or "shock spot". The cushicned area may extend
either fully or partially through the full thickness of the
orthotic device. Advantageously, the upper surface of the
inventive orthotic device may be covered, or sheathed, with a
fabric-like outer "skin" - as rafsrencad
As has Deen previousl‘ sta
invention, in its second aspect thereoi, may comprise a method,
this being for the "in situ" moldiag, to a pati s fo o
moldable orthotic device (as has been described above) after
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the inventive devi

c a
footwear so as to overlie part of the upper sucf

hot air, from a suitables sourcs, us
about five seconds "on" followed by about £five
This cycle is rtepeated until such t s
undergone a total heating time of about twentv seconds
patient is seated and his or her foot is fitted into the boot
ot shoe; palpate the subtala:'joint in the known manner £o
neutral position. The patisnt
putting equal wsight on each £foot, while maint
neutral positicn of the subtalar j
edges of the art
contour the warm mo
o

neutral foot position. The device need only to be cooclad for
perhaps five minutes before the boot or shoe is rcsady for
wearing, pechaps cooled to ambient temperature

The procedurs is then :epeated'fo: the other foot,
if necessary; however, both articles of footwear of the pair
should be worn to ensur2 equal balance during the molding ¢?
each deavice. I1Z reguired, {fore-Ifoot posts wmight well pe
appl at

s in a isti
advantages over and above the prior ars devices:- graatar rear
o}

foot contzol actio

arch correcktion a 1
stability due to the basic solidity of £.V.A. and to the wide
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surface rear foot area: in-built varus post, idesally 4°,

Tests have shown that the iaventivs moldabis
octhotic device is well ables to provide a ra2medy for common
biomechanical problems relating to the Zoot as listad
hereafter:- heel spurs: plantar fasciitis: Metacarsalgia:
claw toes: calcaneal apophysitis: acchilles tendonitis: ;hin
splints: excess patella tracking malfunctions:
flat feet: and like problems of an orthopaedic nature.

From the abovegoing, it will be aporeciatsd by
those skilled in the' art that numerous variations ané
modifications may be made to the invention without materiallv
depazting from the spirit and scope thersof, as set out in th;
following statement of claim.

This Sheet Has Been Replaced
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THEE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A contouraed moldable orthotic device having certain
pre-determined shapes and angles and' adapted to be insar:ted
into an article of footwear so as to overlie part of the uopar

oo
surface of a sole thereof and to b2 able to be sub

lded in situ to a pati Y o] 9,
and to control, the osseous structure thereof, the length of
said moldable orthotic device being substantiaily
three—quari2rs of the length of the said article of footwear so
as to underiie the heel bone ;nd to terminate adjacent t

ends of the metatarsal of a said a

device beirg formed with an integrally molded heel cup,
iongitudina. arch raise, a va

metatarsal ‘aise for aligning the heads of the second, thir

and fourth :etatarsals.

2. A moldable orthotic device as claimed in claim 1,
wherein the width of said moldable orthotic device is ¢
distanc: between the lateral aspect of the head of the fifth

metatarsal and the longitudinal bissction of the first and

o
the £first metatarsal is able to plantarflex during the

propulsive phase of a said patient’s foot.

3. The moldable orthotic device as claimad in claim 1

or claim 2, w.erein the said device incorporates a sponge-like,

shock-absorbing insert adapted to cushion that area of a
a

i
patiesnt’s foot which is immediately beneath the heel spur

=7 -
Lner20r.

4. The moldable grthocic & c
wherein said cushioned arsa extends eitne
d

through the full thickness of thne mol

5. The moldable orthotic device as claimed in claim 1l
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or claim 2, wher2in the upperc surface oI said device
s n

[

g

n

s claimed in claipm i

7. A method for the subssquential in situ molding, to

a patient’s foot, of a moldable orthotic device as claimed in
Y ai . . . . .

claim 1 or claim 2, the said method comprising the steps of:-

(i) inserting said moldable orthotic device inkto a
selacted article of footwear
(ii) positioning said device as far to the rear of
£ footwear as it will go, soc as to o

o)
£ the upper surface of the said solz;

(D

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 "oiiI" mode, andé respeating said
cycle until such time as said device has undsrgons a total
heating time of about twenty ssconds;

{iv) £fitting said patient’s foot into said article
of footwear, with the patient seated;
{(v) palpating the patiesnt’s subtalar joint to a

{vi) with the patient standing, putting egqual
weight on 2ach foot while maintaining the neutral position el
the said subtalar joint, pressing medial and lateral s of

said article of footwear inwards so as to contour the n
h

moldabls orchotic device to ti

(vii) allowing the said device to cool.

8. The method as claimed in claim 7, whersin said
davice is allowed to cool for about fiwe mipnutes.
9. The method as claimed in claim 7, wherein said

a
device is allowed to cool to ambisnt tempecature.
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