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Title: Orthotic Insole

Description of Invention

The invention relates to an orthotic insole and in particular to one which

includes one or more insert by which its action can be readily modified.

There are many forms of orthotic insoles in the prior art, some are custom

made for individuals and tend to be very expensive, whilst others are bought

"off the shelf and tend to be less expensive but potentially less effective at

correcting the users' problems. It is also known in the prior art for orthotic

insoles to include removable inserts which allow for "off the shelf products to

be adjusted for a user's needs, and readjusted as their condition alters over

time, or indeed the activities they perform alter. One example of such an

orthotic insole with inserts is described in US5, 138,774. An alternative

approach, where an arch support is removably adhered to the underside of an

insole to allow for adjustment, is described in US6,598,31 9 B2. Another

alternative approach is described in WO98/524435.

It is an object of the present invention to provide an alternative form of orthotic

insole.

According to the present invention there is provided an orthotic insole

comprising a main body having an opening in either the lateral and/or medial

sides for receipt of an insert, the opening(s) extending from a forward position

which in use is located beneath and close to the relevant metatarsal head to a

rearward position which in use is located beneath the calcaneus wherein the

main body comprises:

a) a base portion extending in use from the back of the calcaneus to just

behind the metatarsal heads which is formed of semi-rigid plastics material

capable of deforming under loading and then returning to its original shape,

and



b) a top portion which extends the full length of the foot which is formed of

deformable material,

and wherein the opening(s) are located between the base and top portions

The opening may be on the lateral side of the main body and may extend from

a forward position which in use is located beneath the head of the fifth

metatarsal or behind (posterior) the head of the fifth metatarsal to a rearward

position which is located beneath the calcaneus.

The opening may be on the medial side of the main body and may extend from

a forward position which in use is located beneath the head of the first

metatarsal or behind (posterior) the head of the first metatarsal to a rearward

position which is located beneath the calcaneus.

The orthotic insole may further include an upper surface layer on the top

portion.

The orthotic insole further includes a plurality of inserts of different sizes and

materials for receipt in the opening(s).

The base portion may be manufactured from a material having a flexural

strength in the range of 50 to 150 MN/m2.

The base portion may be manufactured from a material having a tensile

strength in the range of 50 to 80 MN/m2.

An embodiment of an orthotic insole according to the present invention will

now be described, by way of example only, with reference to the

accompanying figures in which:



Figure 1 illustrates an orthotic insole for a left foot according to the present

invention from beneath;

Figure 2 illustrates an orthotic insole of Figure 1 from the lateral side, and

Figure 3 illustrates an orthotic insole of Figures 1 and 2 from the medial side.

Referring to the Figures, an orthotic insole 10 comprises a base portion 12, a

top portion 14, a lateral opening 16 and a medial opening 18. The insole 10 of

the Figures is for a left foot. As will be well understood an insole 10 for a right

foot will be a mirror image of that illustrated.

The base portion 12 extends in use from the back of the calcaneus to just

behind the metatarsal heads, and thus is what is known in the field as a three-

quarter length component. The base portion 12 is intended to emulate the

normal loading and unloading properties of the foot, which is achieved by a

combination of the design and the material from which it is manufactured.

The material from which the base portion 12 is manufactured must have

properties which include good flexural strength and elastic deformation such

that it can flex repeatedly without breaking and such that it returns to its

original shape rapidly once unloaded during use. It may also be that the act of

returning to its original shape is energy returning in use. Clearly it is important

that the material operates consistently, without degradation or loss of its

mechanical properties, over the multiple loading cycles that the insole will

undergo during its operational life. Suitable materials are semi-rigid plastics

such as homo polypropylene, co-polymer polypropylene, ABS (Acrylonitrile

Butadiene Styrene) and other materials with similar properties. It is

advantageous for the base portion 12 to be manufactured from a material

having a flexural strength in the range of 50 to 150 MN/m2 and/or a tensile

strength in the range of 50 to 80 MN/m2. It has been found that insoles with



these material properties do not easily collapse when loaded by a foot of a

user.

The base portion 12 is designed to have a profile similar to that of the foot,

with 3 prime arches: the medial longitudinal arch, the lateral longitudinal arch

and the transverse arch, but where each of the arches will be significantly

lower than the arches normally found in the foot such that the insole should not

in general come into contact with the sole of the user's foot within the arches.

In addition the base portion 12 may incorporate a plantar fascia groove - that is

a shallow depression or groove that runs along the approximate path of the

medial slip of the plantar aponeurosis, in an attempt to facilitate normal foot

mechanics.

The top portion 14 extends the full length of the foot (but embodiments of

insoles according to the invention may be constructed in which this component

is also three-quarters rather than full length). The top portion 14 is formed from

a softer material than the base portion, which is deformable and elastic, such

as, for examples, EVA (Ethyl Vinyl Acetate), PU (Polyurethane) and

Polyethylene foam, such that it provides a comfortable interface for the foot of

the user and stretches to accommodate different inserts being positioned

within the lateral and/or medial openings 16, 18, as discussed below.

Embodiments of insoles 10 according to the invention may be manufactured

specifically for use by those with particular conditions, such as diabetes,

rheumatoid disease, or for particular uses, such as sport or particular sports,

and so and this top layer 14 may be chosen as best suited to the application of

the embodiment concerned.

An upper surface layer (not shown) may also be added to the insole 10 if

desired, to provide a particular aesthetic effect, or for any other purpose. The

base and top portions 12, 14 are anatomically shaped as is well known in the



prior art to provide a surface which is contoured generally as the under surface

of a foot.

The base and top portions, 12, 14 will typically be injection moulded. The base

and top portions 12 and 14 may be secured together by any appropriate

means with regard to the materials from which they are made, such as sonic

welding or by use of an adhesive. In addition, depending on the different

materials used, it may be possible to mould one of the base and top portions

12, 14, and then to mould the second of the portions 12, 14 directly onto the

first one manufactured. A preferred combination is for the base portion 12 to

be manufactured from ABS and for the top portion 14 to be manufactured from

PU, although other combinations could be used.

The lateral opening 16 extends from a forward position which in use is located

either beneath the fifth metatarsal or 10 mm to a rearward position which is

located beneath the calcaneus. The medial opening 18 extends from a forward

position which in use is located either beneath or 10mm behind the head of the

first metatarsal to a rearward position which is located beneath the calcaneus.

A range of inserts of varying sizes and materials, shaped to fit into the lateral

opening 16 or the medial opening 18, is provided. The inserts are anatomically

designed to provide correction to abnormal function of the user's foot, and may

be provided with different densities. The particular inserts to be inserted into

the opening(s) may be selected by the user to provide the required mechanical

properties of the insole 10 in use. Preferably this is done following consultation

with a suitably qualified practitioner, such as a podiatrist who may also perform

scans of the foot or feet and analysis of the users gait in order to advise the

user.



Because the openings 16 and 18 and the appropriate inserts extend

backwards to the calcaneus they control and improve any abnormal function of

the rear foot as well as of the lateral and/or medial arches.

The insole according to the present invention is beneficial because it permits a

user to individually control the amount of deformation experienced by the

insole as a whole unit, by selecting desired inserts for the lateral opening 16

and medial opening 18. For example, where a patient's foot experiences large

amounts of movements or 'collapsing of the arches of the foot', potentially

leading to pathology, then the ability to adjust the insole to reduce this

movement is extremely beneficial. The inserts being made of variably

deformable materials and geometry, will, as desired, either resist or allow

movement, depending on the individual forces generated by the foot. The

prior art does not allow the surface geometry of the insole to be modified in

this way, instead relying on the addition of inserts to the under side of the

insole. Due to the massive variability in foot shape and function, it would be

extremely difficult for any of the existing insoles to be capable of matching this

individuality of a user's feet. The insole according to the present invention,

however, will not only allow the previously mentioned mechanical adjustability,

but it will also permit modification of the contours of the surface of the insole

which is directly in contact with the foot.

When used in this specification and claims, the terms "comprises" and

"comprising" and variations thereof mean that the specified features, steps or

integers are included. The terms are not to be interpreted to exclude the

presence of other features, steps or components.

The features disclosed in the foregoing description, or the following claims, or

the accompanying drawings, expressed in their specific forms or in terms of a

means for performing the disclosed function, or a method or process for

attaining the disclosed result, as appropriate, may, separately, or in any



combination of such features, be utilised for realising the invention in diverse

forms thereof.



CLAIMS

1. An orthotic insole comprising a main body having an opening in either

the lateral and/or medial sides for receipt of an insert, the opening(s) extending

from a forward position which in use is located beneath and close to the

relevant metatarsal head to a rearward position which in use is located

beneath the calcaneus wherein the main body comprises:

a) a base portion extending in use from the back of the calcaneus to just

behind the metatarsal heads which is formed of semi-rigid plastics material

capable of deforming under loading and then returning to its original shape,

and

b) a top portion which extends the full length of the foot which is formed of

deformable material,

and wherein the opening(s) are located between the base and top portions.

2. An orthotic insole according to claim 1 wherein the opening is on the

lateral side of the main body and extends from a forward position which in use

is located beneath the head of the fifth metatarsal or behind (posterior) the

head of the fifth metatarsal to a rearward position which is located beneath the

calcaneus.

3. An orthotic insole according to claim 1 or 2 wherein the opening is on

the medial side of the main body and extends from a forward position which in

use is located beneath the head of the first metatarsal or behind (posterior) the

head of the first metatarsal to a rearward position which is located beneath the

calcaneus.

4. An orthotic insole according to anyone of the preceding claims wherein

it further includes an upper surface layer on the top portion.



5. An orthotic insole according to any one of the preceding claims wherein

it includes a plurality of inserts of different sizes and materials for receipt in the

opening(s).

6. An orthotic insole according to any one of the preceding claims wherein

the base portion is manufactured from a material having a flexural strength in

the range of 50 to 150 MN/m2.

7. An orthotic insole according to any one of the preceding claims wherein

the base portion is manufactured from a material having a tensile strength in

the range of 50 to 80 MN/m2.

8 An orthotic insole substantially hereinbefore described with reference to

the accompanying drawings.

9 Any novel feature or novel combination of features described herein

and/or in the accompanying drawings.





INTERNATIONAL SEARCH REPORT international application N o

PCT/GB2008/001463

AA.. CCLLAASSSSIIFFIICCAATTIIOONN .OOFF S! UBJECT MATTER
INV. A61F5/14

According to International Patent Classification (IPC) orto both national classification and IPC

B . FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
A61F

Documentation searched other than minimum documentation Vo the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal

C . DOCUMENTS CONSIDERED T O B E RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

WO 98/52435 A (MCROSKEY GUY [US]) 1-7
26 November 1998 (1998-11-26)
cited in the application
page 14, line 13 - page 17, line 14
page- 19, line 6 - page 20, line 15;

figures 7,15A-C

US 2004/194344 Al (TADIN ANTHONY G [US]) 1 7
7 October 2004 (2004-10-07)
paragraphs [0064], [0092]; figure 21

WO 2004/086894 A (SSL INTERNAT PLC [GB]; 1-7
BERRY PRISCILLA [AU]; BAYLY MARK SIMON
[AU]) 14 October 2004 (2004-10-14)
abstract; figure 3

-/--

Furtherdocuments are listed in the continuation of Box C. See patent family annex.

* Special categories of oited documents :
1T1 later document published after the International filing date

or priority date and not in conflict with the application but
"A" document deflnlπgthe general state of the artwhlch is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
■E1 earlier document but published on or after the International

filing date "X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to

"L" document which may throw doubts on priority clairr ) or involve an inventive step when the document is taken alone
which Is cited to establish the publication date of another "Y" document of particular relevance; the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the

"O" document referring to an oral disclosure, use, exhibition or document Is combined with one or more other εuoh docu¬
other means ments, such combination being obvious to a parson skilled

"P1 document published prior to the international filing data but In the art.

later lnan the priority date claimed ■& document member of the same patent family

Date of the actual completion of the International search Dale, of mailing of the international search report

26 June 2008 04/07/2008

Name and mailing address of the ISA/ Authorized officer
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijεwijk

TeI. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016 0en, Petter

Form PCT/ISA/210 (second sheet) (April 2005)



INTERNATIONAL SEARCH REPORT International application No

PCT/GB2008/001463

C(Continuatlon). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation ot document, with indication, where appropriate, of the relevant passages Relevant to claim No.

FR 763 489 A (BRAUNSCHWEIG FRITZ [FR]) 1-7
1 May 1934 (1934-05-01)
the whole document

US 1 733 678 A (TORCHIA JULIUS C) 1-7
29 October 1929 (1929-10-29)
the whole document

Foim PCT/ISA/21 0 (continuation of second sheet) (April 2005)



International Application No. PCT/GB2008 /001463

FURTHER INFORMATION CONTINUED FROM PCTΛSA/ 210

Continuation of Box 11 .2

Claims Nos. : 8,9

Reference to drawings (Rule 6.2(a) PCT). Subject-matter not defined
(Article 6 PCT).

The applicant's attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is

normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds Into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guideline C-VI, 8.2),
should the problems which led to the Article 17(2)PCT declaration be
overcome.



international application No.

INTERNATIONAL SEARCH REPORT PCT/GB2008/00H63

Box No. Il Observations where certain claims were found unsearchable (Continuation o item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. V~\ Claims NOS.:
because they relate to subject matter not required to be searched by this Authority, namely:

Claims Nos.: ° >
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically.

see FURTHER INFORMATION sheet. PCT/lSA/210

3. J Claims NOS.:
because they are dependent claims and are not drafted In accordance with the second and third sentences of Rule 6.4(a).

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple Inventions in this international application, as follows:

1. As all required additional search fees were timely paid by the applicant, this International search report covers allsearchable
'— ' claims.

2. - J As all searchable claims could be searched without effort Justifying an additional fees, this Authority did not invite payment of
additional fees.

3. I I As only some of the required additional search fees were timely paid by the applicant, this international search reporteovers
——' only those claims for which fees were paid, specifically claims Nos.:

4. I J No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
'— 'payment of a protest fee.

~]τ he additional search fees were accompanied by the applicant's protest but the applicable protest
J fee was not paid within the time limit specified In the invitation.

I INo protest accompanied the payment of additional search fees.

Form PCT/ISA/21 0 (continuation of first sheet (2)) (April 2005)



INTERNATIONAL SEARCH REPORT
International application Mo

Information on patent family members
PCT/GB2008/001463

Patent document Publication Patent family Publication
cited in search report date member(s) date

WO 9852435 26-11-1998 AU 6658098 A 11-12-1998

US 2004194344 Al 07-10-2004 NONE

WO 2004086894 A 14-10-2004 AU 2004226874 Al 14-10-2004
EP 1608244 Al 28-12-2005
JP 2006521839 T 28-09-2006
NZ 542792 A 27-04-2007

FR 763489 A 01-05-1934 NONE

US 1733678 A 29-10-1929 NONE

Form PCT/ISA/210 (patent family annex) (April 200B)


	front-page
	description
	claims
	drawings
	wo-search-report

