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Almost two years ago, at the beginning of the Corona 

pandemic, a friend said to me: „Later we will say: Those 

were our Corona years“. At the time, I didn‘t want to be-

lieve him, because like many, I believed in a quick end 

to the pandemic. Unfortunately, this is still not in sight, 

but at least in many countries of the world, thanks to 

the rapid development of vaccines, the worst seems to 

be over. Contact restrictions have been eased or lifted 

completely, and travel has become possible again, even 

across continents. An extensive return to pre-Corona 

life, coupled with vigilance against an increase in infec-

tions that could threaten adequate medical care for pa-

tients, is the strategy that many countries are pursuing.

So the omens are positive for the IVO Congress and 

ORTHOPÄDIE SCHUH TECHNIK trade show, which had 

been scheduled for 2021 in Cologne but was postponed 

to Oct. 14 and 15, 2022 because of the Corona pande-

mic. Chances are good that the event can take place 

without contact restrictions. True, we have all learned 

to communicate digitally and also to organize trainings 

online. But no matter who you ask, there is no substitu-

te for meeting in person with speakers, with colleagues, 

but also with suppliers to the industry. You can look at 

many pictures of materials, tools or machines. But it is 

only when you hold the product in your hands or see 

that the complete picture emerges so that you can real-

ly assess something. 

There will be plenty of opportunity for this at the tra-

de show and congress in Cologne. Visitors from all over 

the world will be looking for information and they will 

meet well-prepared speakers and exhibitors who will 

bring them up to date on all aspects of the profession 

and what is happening on the market in the industry. 

views the trade fair and the further development of the 

profession in the interview starting on page 6. You can 

on page 10. Finally, I would like to draw your atten-

tion to a project of the IVO and our journal (page 8). 

We would like to present companies from all over the 

world in our magazine on the occasion of the congress. 

In doing so, we want to show that there are initiatives 

for the care of foot problems everywhere – even if there 

has been no state recognition of the profession  yet. 

Wolfgang Best

Chief editor



4 foot & shoe  01|2022

Axis of the subtalar joint: Innovative

measurement technology provides

basis for new insights 20

Wolfgang Best 

New 3D-printed bionic foot orthosis 24

Thomas Stief, Tino Sprekelmeyer

C O N T E N T

Editorial 3

IVO: Open to all who care about foot problems 6

Interview with Olav Toornend (IVO-president)

IVO-Congress: Interdisciplinary and International 10

Wolfgang Best

Looking for Pedorthists worldwide 12

Wolfgang Best

 

recognised as Allied Health Professionals  

in Australia 14

Sharon Callaghan

In service worldwide 16

Christina Baumgartner

Upcoming Events 19

New 3D-printeg foot orthosis Page 24

The so-called Windlass mechanism describes the interaction of bony structures, 

-

tion for the push-off from the ground. In many deformities and complaints, this 

Windlass mechanism is disturbed or non-existent. The aim of the development of a 

3D printed bionic foot orthosis was the technical implementation of the Windlass 

mechanism and thus the dynamic support of the foot in the push-off phase. 

Perspectives of the profession  

Page 6
IVO President Olav Toornend talks in 

an interview about the perspectives of 

pedorthics worldwide and how the pro-

fession can be developed further.

Beil  21

Darco  5
Orthema  2

Schein  13

Index of advertisers

Photo: Nimco



www.footandshoe.de

foot & shoe

edition of the journal ORTHO PÄDIE-
SCHUHTECHNIK. It is published twice 
a year and distributed worldwide.

Publisher:

Internet: www.maurer-fachmedien.de
www.foot-and-shoe.com

Executive Publisher:

Organ:
 
 

Production:

Editorial Staff:

Translation: 
Sylvia Best

Layout:
Printed articles and pictures pass on 
to the right of publication and disse-
mination of the publisher within the 
framework of the legal requirements. 
Revisions and abbreviations are in the 

photomechanical reproductions or 
translations only if especially autho-
rized by the pub lisher. The publisher 
and the editorial team do not take 
responsibility for unsolicited articles. 

Advertising:

Advertising Administration:

 

There is no claim for subsequent deli-
very or compensation if the magazine 
is not published due to force majeure.

Subscription Support:

Bank Details: 

Imprint

International and Interdisciplinary 

On October 14 and 15, 2022, Cologne, Germany will be 

the meeting place for the global pedorthic community. 

The ORTHOPÄDIE SCHUH TECHNIK trade fair will 

provide a complete overview of the market and the 

IVO Congress will offer a multi-faceted congress and 

continuing education program.

Relief Insert® 
Walker 2.0

Immobilising the lower leg while simultaneously 

promoting the patient‘s mobility

>  Universal fit for right and left

>  Easy to put on and take off

>  The blue liners can be machine washed 

 (at approx. 60°C) 

>  For additional stabilisation of the ankle joint, 

 the volume of the air chambers can be increased 

 by using the pump attached to the side

www.darco-europe.com

Two-in-One: Splinting System and Walker

+Relief Insert® 2.0

Splinting System

Relief Dual® Plus

Off-loading Shoe

Visit us in hall 1, 

  booth B12/C11 10 – 13 May 2022
Leipzig, Germany



6 foot & shoe  1|2022

P E D O R T H I C S  I N T E R N AT I O N A L

approaches. What we have in common 

is the care of problems in the lower ex-

tremity, especially the foot and ankle.

This can be done with foot orthotics, 

special ready-made shoes, with orthoses 

or with orthopedic custom-made shoes.  

The focus always depends on the con-

ditions in the respective country. As an 

international association, we also want 

to provide assistance with training. To 

discuss all these points in a personal ex-

change, the trade fair and the congress 

are the ideal place. That‘s why I‘m look-

ing forward to meeting as many people 

as possible from different nations in Co-

logne, so that we can continue to devel-

op our community.

While prosthetics&orthotics  is repre-

sented as a profession worldwide, train-

ing and professional structures for pe-

dorthics exist only in a few countries in 

Europe as well as in Canada, Australia 

and Japan. How do you see the status of 

orthopaedic footwear technology inter-

nationally? 

The question of the status of orthopae-

dic footwear technology in the world has 

been on my mind for some time. Actual-

ly, it has a greater importance especially 

in some western, richer parts of Europe. 

These countries were also the ones that 

founded the IVO. Even in the southwest 

of Europe, in countries like Spain or Por-

tugal, pedorthics as we understand it is 

actually not known. 

Orthopedic custom shoes - the core 

area of our profession - only play a small 

or no role in many countries. Foot care 

often concentrates on foot orthotics or 

Dear Mr. Toornend, what expectations do 

you have for the IVO Congress in Cologne?  

I can‘t predict what the pandemic sit-

uation will be like in the fall. But I am 

Cologne. The travel restrictions have 

largely been lifted. All our members and 

friends can travel again, whether from 

Canada, Australia or Japan. And people 

are also willing to travel again. They 

have a great desire to inform themselves 

and to meet their colleagues. This is 

shown by events like the FFPO meet-

ing in France last year. There you could 

feel how important personal contact 

is to people in our profession and how 

great the need was to exchange ideas. I 

also hear this from other IVO member 

countries. Everyone is looking forward 

to meeting again. I therefore think that 

the congress in October will be a great 

success.

What would you like to see as a result of 

the IVO Congress?

We would be very happy to gain even 

more members from other countries for 

the IVO. We know that most countries 

do not have the tradition and recogni-

tion of the profession that some coun-

tries in Europe have. They all have their 

own conditions on how to achieve fur-

-

tions together, being open to different 

ORTHOPÄDIE SCHUH TECHNIK 2022 will be held in conjunction with the Congress of the Internatio-

nal Association of Orthopaedic Shoemakers (IVO). In this interview, Olav Toornend, president of the 

IVO since October 2021, outlines his expectations for the congress and explains how he sees 

the position and development of pedorthics internationally

IVO:  
Open to all who care about foot problems

IVO-President Olav Toornend
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-

ple of this is Canada. There, high-qual-

ity education at a university of applied 

sciences is provided, where very qual-

 

ever, the craftsmanship skills to make 

custom orthopedic shoes are not taught. 

There, as in other countries, for exam-

ple the USA, much more work is done 

with ready-made special shoes that have 

an extra-large volume so that the or-

there.

Even in the traditional countries of pe-

dorthics, ready-made shoes are increas-

ingly used for many indications. Many 

countries are also complaining about a 

lack of skilled workers and a shortage 

of young trainees. How do you estimate 

the development here?

In the traditional countries of pedorth-

ics  in Europe, we have been observing 

for some years how the craft is chang-

ing. It can be seen everywhere that it is 

profession and successors for the com-

panies. Most of the business owners are 

already somewhat older and will retire 

in the next ten years. This will also have 

an impact on our craft.

The shortage of skilled workers has 

long been a problem for businesses. 

We already see that the production of 

orthopedic devices outside the work-

shop is developing strongly - also in the 

there are various concepts ranging from 

ready-made shoes to the low-cost pro-

duction of custom orthopedic shoes. It is 

-

takes place in the company. In prosthet-

ics&orthotics, this change has already 

usually already work with prefabricat-

ed parts that are selected for the patient 

and individually adapted. Our trade will 

also change in the next few years due to 

new technologies and cost pressure from 

health insurance companies.

My generation is still trained in the 

craft and has learned to take the under-

lying pathology into account when de-

signing and carrying out the orthopedic 

devices. But the younger generation‘s 

attitude toward the profession is chang-

ing, especially among those who do their 

training in college. You‘re learning and 

working at a different level than if you 

were just trained as a craftsman. They 

often no longer see themselves primar-

ily as craftsmen, but as those who de-

velop solutions for patients, for example 

in dialog with the doctor or other part-

ners. When it comes to lasts, beddings 

or shoes, they often think that there are 

other ways to manufacture them today. 

So there are big changes coming up to 

our craft that we have to face if we want 

to preserve it.

In many countries, orthopedic footwear 

services seem to be under a lot of price 

pressure. How can the IVO support the 

individual countries? 

I think in the future we have to cooper-

ate more within Europe and worldwide. 

We have to analyze the clinical symp-

toms together and work out the care 

strategies.

-

demanding that medical appliances be-

come cheaper. There are examples of 

countries in Europe where there has been 

no price increase for orthopedic custom 

shoes for eight years. You can only offset 

that for a limited time through more ef-

of materials and labor. That is why it is 

so important that we have comparative 

values with which to argue. The health 

insurance companies also talk to each 

other internationally. And then at some 

point we are asked why we want such 

„high“ prices when it is much cheaper in 

the neighboring country. 

As President of the IVO, one of my goals 

is therefore to create an overview of the 

framework conditions and pricing in the 

-

nized in the individual countries? What is 

the position of pedorthics within this sys-

health insurance companies carried out? 

have to be transparent and explain in a 

comprehensible way why and for what we 

need the prices we charge for custom-made 

shoes. But if we can refer to other, compa-

rable countries, that can be very helpful in 

negotiations with health insurance com-

panies or government agencies.

www.foot-and-shoe.com/newsletter

THE INTERNATIONAL JOURNAL 

FOR FOOT ORTHOTICS

free Newsletter
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matter of building orthopedic shoes. We 

must be open to all who care about the 

treatment of the lower extremity, espe-

cially the foot and ankle.

Another issue is with which partners we 

can collaborate in this. There are also 

people in prosthetics&orthotics who are 

primarily interested in the treatment of 

the lower extremity, i.e., the foot and 

ankle. We should therefore consider 

whether we should not seek greater co-

operation with prosthetics&orthotics or 

with ISPO, the international association 

of prosthesists and orthotists. ISPO is 

represented on all continents and has 

experience in developing training plans 

and training structures. Together, for 

example, it would be possible to devel-

op training for pedorthics that can also 

be implemented in countries where no 

training structures have existed to date.

In your opinion, what are the success 

factors for a positive development of 

training and association structures? 

I think you always need pioneers who 

take matters into their own hands in the 

respective country, set the direction and 

rally people round them with whom the 

goal can be achieved together. Once the 

start has been made, an active associa-

tion is needed to drive the development 

forward and to represent the interests of 

the profession.

Sometimes it is also possible to initiate 

a development from the outside. With 

initiated and carried out a training proj-

ect in Vietnam a few years ago. Some of 

the graduates used the knowledge they 

gained to set up their own businesses. 

Something like this can be the start for 

the development of the profession in a 

country. 

Interview: Wolfgang Best 

The problem with orthopedic custom 

shoes is that they are an assistive device, 

but of course fashion aspects always 

play a role. The case is different with 

prostheses. As a general rule, you need 

them to be able to walk at all. 

With bad shoes, you can still walk if need 

be, even if not well. That‘s why our goal 

must be to take the fashion aspect into 

account with orthopedic shoes, other-

wise they won‘t be worn. Of course, this 

cannot always be implemented. But in 

to build the shoes in such a way that the 

orthopedic function is not immediately 

apparent. 

As craftsmen, we are trained to solve 

a problem 100 percent and always put 

function above aesthetics. In my opin-

What does pedorthics need to empha-

size towards health insurers and gov-

ernment agencies in order to be paid 

appropriately for its services? 

We need to do a better job of commu-

nicating and explaining the services we 

provide and, more importantly, the ben-

of this is the orthopedic custommade 

shoe, which in many countries is still 

considered a commodity like a normal 

the orthopedic custom made shoe is an 

orthopedic device like an orthosis with 

an important therapeutic function. 

It is often forgotten what follow-up 

costs arise if no treatment is provided. If, 

for example, a patient with diabetes has 

to spend a day in hospital because of his 

or her feet, this corresponds to the cost 

is often not recognized by the health 

insurance companies because the costs 

are booked in different departments. But 

if one would calculate correctly, shoes 

would probably be the cheapest therapy. 

Unfortunately, there is still not enough 

proves their effect and necessity.

One must also not neglect the social 

aspects. People who can walk with the 

right shoes instead of lying in hospital 

participate in life, can shape their own 

lives and do not need nursing services. 

Many people do not want to go to a nurs-

ing home in old age, but want to stay at 

home. We need to emphasize this even 

more in the future. 

Orthopedic custom shoes are often med-

ically necessary, but they are not always 

the most popular aid among patients...

ion, however, it is better if you only 

achieve 80 percent of the function and 

the shoes are worn than if you offer 100 

percent of the function but the shoes 

stay in the closet because of the look. 

How do you assess the development 

opportunities in countries where no 

established structures for the profession 

exist?

As mentioned above, we always have to 

see what the conditions are like in the 

respective countries. Is it an economi-

cally strong country where health insur-

ance or the patients themselves can pay 

for high-quality care? Or are solutions 

needed above all that can be produced 

locally simply and inexpensively? This 

determines how training can be orga-

nized, what assistive devices are man-

ufactured and what technology is used. 

As an association, we must not restrict 

ourselves to the idea that it is always a 

I think you always need pioneers who take 

matters into their own hands in the respective 

country, set the direction and rally people 

around them with whom the goal can be achieved 

together. 
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ing of vulnerable sites to relieving pres-

sure on the foot using therapeutic shoes 

and orthoses. 

A biomechanical approach to the dia-

betic foot is provided by the “From En-

tity to Therapy” concept. Based on over 

10,000 diabetic feet studied, it provides 

a clear guide to the therapeutic options 

available for the treatment of the dia-

betic foot syndrome. The relationship 

between the location of the lesion and 

its biomechanical causes is presented in 

terms of diagnosis, surgical and conser-

vative treatment, and prognosis. Dr. Dirk 

Hochlenert, Cologne, one of the devel-

opers of this concept, will explain how 

this makes it possible to determine the 

causes of lesions more precisely and 

thus to treat them not only symptomati-

cally but actually causally. 

One of the treatment options that 

has developed strongly in recent years 

is minimally invasive surgery, especial-

ly on the forefoot and toes. Dr. Gerald 

Interdisciplinary and internation-

al – that is what the program at the 

congress of the ORTHOPÄDIE SCHUH 

TECHNIK and the IVO will be. All lec-

tures in the congress hall will be trans-

lated into the IVO-languages English, 

German and French. Thus, the lectures 

can also be given in these languages. 

Interdisciplinary topic blocks on se-

lected clinical pictures, where pedorth-

ic as well as medical expertise is partic-

ularly in demand, will be held in coop-

eration with the professional societies 

German Association for Foot & Ankle 

(D.A.F.), Society for Foot Surgery (GFFC) 

and the Study Association for Pedorth-

ics (Studiengemeinschaft Orthopädie-

schuhtechnik).  

Diabetic Foot Syndrome
Prof. Bernhard Greitemann, one of the 

most distinguished representatives of 

technical orthopedics, will shed light 

on the complexity of the diabetic foot 

syndrome in his keynote address. He will 

pay special attention to interdisciplin-

ary cooperation and stage-adapted care 

of the diabetic foot syndrome. 

Another keynote speaker is Sicco Bus 

from Amsterdam, one of the most sig-

comes to shoe care for the diabetic foot. 

His working group, which also includes 

pedorthists, has published groundbreak-

ing studies in recent years that partly 

experience-based practice in orthope-

new requirements with regard to quality 

management. At the congress, Sicco Bus 

and present evidence-based guidelines 

for shoe care in diabetic feet.

Other presentations will focus on 

strategies for pressure relief. These 

range from the use of electronic pres-

sure distribution measurement and new 

sensors for early detection and monitor-

-

PÄDIE SCHUH TECHNIK trade fair and congress in Cologne on October 14 and 15, 2022. C. Maurer 

visitors from abroad. 

IVO-Congress:
Interdisciplinary and international

Foto: pathdoc/Adobe Stock
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Engels, Cologne, who has been very in-

volved in developing these techniques 

on the diabetic foot, will show how they 

can be used to reduce the causes of high 

pressure loads on the foot and to per-

form surgery as gently as possible. 

Biomechanics of the foot
Kelly Robb and Dr. Michael Ryan have 

-

ter training as pedorthists. Both are now 

researching the effects of foot orthotics. 

They will give a comprehensive over-

view of what theoretical considerations 

in the Anglo-Saxon world form the basis 

for clinical decisions and design of foot 

orthotics. In doing so, they will go back 

to the theory developed as early as the 

late 1960s and early 1970s by Merton L. 

Root . They explain how ideas about foot 

function and foot orthotic design have 

changed over the years and evaluate the 

theories based on current knowledge. 

The two speakers also present two 

current approaches to foot orthotics in 

more detail. Michael Ryan takes a closer 

Benno Nigg’s research group, presenting 

Robb reports on her research into senso-

rimotor foot orthoses. 

Thomas Stief, a master orthopedic 

shoemaker who switched to science af-

ter his training as a craftsman, will pres-

ent the biomechanical concepts on the 

foot and foot orthotics  that are com-

monly used in Germany and evaluate 

them from a current perspective. 

In another block of lectures, forefoot 

pathologies will be analyzed in an inter-

disciplinary way. The focus will be on the 

different causes of the problems and the 

therapy that is derived from them. Other 

lectures will deal with biomechanical as-

pects of shoes and insoles as well as new 

technical developments for orthopedic 

shoe technology. 

ORTHOPÄDIE SCHUH TECHNIK  
and IVO-Congress 2022
October 14-15, 2022

Trade show
Opening hours: Friday 9 a.m.-6 p.m., Saturday 9 a.m.-5 p.m.

The trade fair offers a wide range of national and international sup-

pliers to the industry: from materials to assistive devices, mechani-

cal engineering and new measuring and production technologies to 

comfort footwear, software and chiropody. Manufacturers, wholesal-

to present their range of services. Trade visitors from over 40 coun-

tries are expected to attend the trade fair and congress. 

Congress
The congress visitors can look forward to a specialist program on 

the two congress days with over 30 speakers from different coun-

-

The congress will focus on the diabetic foot and the biomechanics 

of the foot. All lectures in the congress hall will be translated into 

the IVO-languages English, German and French. In addition, 25 sem-

inars will provide technical and business knowledge. Some seminars 

will be offered in English. 

All information about the trade fair, the congress and tickets for the 

events can be found at: www.OST-Messe.de.

Contact for exhibitors: Sibylle Lutz ( + 49 (0) 511 / 35 31 98 30, 

Sibylle.Lutz@Verlagsbuero-Lutz.de)
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To facilitate exchange and continuing 

education in smaller groups, there will 

be again more than 25 seminars on a 

wide range of topics in orthopedic foot-

wear technology, such as current legal 

issues, motion analysis, biomechanics of 

functional foot examinations and spiral 

dynamics. Some seminars will also be of-

fered in English: 

1. Basics of Gait Analysis 

2.  North American perspective on the 

treatment of heel pain

– biomechanics meet practical appli-

cation 

International Seminar 

5.  Custom orthotic shoes: More than just 

shoes! When are they indicated? How 

to build them.

6.  Pressure distribution measurement 

in the therapy of diabetic foot syn-

drome !
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Foot problems exist all over the world. But are there also foot specialists everywhere who 

can provide relief with their devices? On the occasion of ORTHOPÄDIE SCHUH TECHNIK and 

the IVO Congress on October 14/15, 2022, we want to show where pedorthists around the 

world are taking care of foot problems.

Making Pedorthics visible worldwide
WOLFGANG BEST 

T his year, the IVO Congress in conjunction with the 

ORTHOPÄDIE SCHUH TECHNIK Trade Fair will be-

come the meeting place for the international pedorth-

ic community. 

A comprehensive conference program (see pages 

10/11) will offer many new insights into the treatment 

of foot problems. The journals foot&shoe and “Or-

thopädieschuhtechnik” from the publishing house C. 

Maurer Fachmedien want to use this occasion, togeth-

er with the IVO, to enhance the network of orthopedic 

shoemakers worldwide. 

Those who are able to come to Cologne themselves 

will meet many professional colleagues and have the 

opportunity to make new contacts or strengthen exist-

ing ones. For those who are looking for information on 

how to further develop the profession of orthopaedic 

shoemaking in their country, there will be a separate 

seminar where concepts will be presented and there 

will be an opportunity to exchange experiences (see in-

fo box). 

Not everyone will be able to come to Cologne. But 

we would also like to bring these people in contact 

work and what problems they face in their daily lives.

We are therefore looking for pedorthists around the 

world whom we may introduce in short portraits in the 

issues of foot&shoe and Orthopädieschuhtechnik that 

will be published before the trade show. In this way, 

we want to show that pedorthics is needed all over the 

world and that people can be helped even if, for exam-

ple, there is still no state recognition of the profession.

The way the therapy of foot problems is organized 

worldwide is very different. In German-speaking coun-

tries and also some neighboring countries, this craft has 

a long tradition. The training is structured, state-recog-

nized and the services are reimbursed by health insur-

ance companies. Other countries such as Canada, Aus-

tralia or Japan have made great progress in the devel-

opment of the profession in the last 25 years. But foot 

problems exist all over the world. Compared to Pros-

thetics&Orthotics, which is known worldwide as a pro-

-

gling internationally to establish itself as a profession 

and to be recognized by the state. 

Thaut Images/Adobe Stock
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Partly these pedorthists are craftsmen who have 

learned their profession in Europe or other countries. 

Partly they are people who dared to learn a profession 

that is still largely unknown in their home country. 

They practice this craft in many countries as self-em-

ployed pedorthists  or as employees or in a sponsored 

their patients, even if they are often left to their own 

to-date knowledge and lack exchange with their col-

leagues elsewhere. 

With our portraits, we want to take an important step 

towards making pedorthics more visible worldwide and 

giving craftsmen and companies the chance to get in 

-

perience. 

If you would like to be part of the portraits or know of 

a company that would like to participate, we would be 

pleased to hear from you.

Contact:

Wolfgang Best (wolfgang.best@ostechnik.de, 

Tel. +49/7331/3070810)

OOOOOOOORRRRRRRRRRTTTTTTTTTTTTTHHHHHHHHHOOOOOOOOOOTTTTTTTTTIIIIIIIICCCCCCCC

SSSSSSSSSUUUUUPPPPPPPPPPOOOORRRRRRRRTTTTTTTT
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What models are there for training in orthopedic footwear technolo-

gy and how can they be adapted to the individual situation in a coun-

-

search and integrate new knowledge into training? Which strategies 

promise success in the pursuit of state recognition of the profession?

These questions are the focus of this international seminar, to 

which everyone is cordially invited who wants to establish or 

further develop the profession of pedorthics in their country.  

Experienced experts will report on strategies for creating training 

and on successful examples from practice. In various working groups 

within the seminar, there will be opportunities to discuss different 

issues with like-minded people and to establish contacts for further 

cooperation.

Fred Holtkamp, who conducts research on new technologies for ortho-

pedic footwear technology at the Fontys University of Applied Scienc-

es in Eindhoven and was involved in the development and implemen-

tation of a training concept in Southeast Asia, will lead the seminar 

and invite other experts to share their experiences on certain issues.  



14 foot & shoe  1|2022

P E D O R T H I C S  I N T E R N AT I O N A L

lied health professionals contribute to 

the health and wellbeing of Australians 

-

cy.1,3 Demand for allied health services 

is growing due to an ageing population, 

the increasing burden of chronic dis-

ease, greater reliance on the provision 

of multidisciplinary care, and the roll-

out of the National Disability Insurance 

Scheme (NDIS), a funding program that 

helps support Australians living with 

disability.4,5

Allied Health Professions Australia (AH-

PA) is the peak representative body and 

advocate for allied health professionals 

in Australia. Through liaison with gov-

Allied health” is a relatively new con-

cept, and there is no universally ac-

-

fessions.1 The Australian Allied Health 

Leadership Forum (AAHLF) describes 

allied health professionals as universi-

or gain optimal physical, sensory, psy-

chological, cognitive, social and cultural 

function of clients, groups and popula-

tions.”2 Generally speaking, allied health 

-

titioners with specialised expertise in 

preventing, diagnosing, and treating 

various conditions and diseases.1 Al-

lied health professions sit adjacent to 

the medical, dental and nursing profes-

sions, and allied health professionals of-

ten work within interdisciplinary health 

care teams to provide specialist sup-

port for individual patient needs.1 Allied 

health professionals also perform essen-

tial roles in disability, aged care, social 

services, education and justice.1

Important part of the  
health workforce
Allied health professionals are an in-

tegral part of the Australian health 

workforce. Comprising over 25% of the 

health workforce and delivering over 

200 million health services annually, al-

-

SHARON CALLAGHAN
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ernment departments, agencies, and 

other national organisations, AHPA pro-

motes the value of allied health and pro-

vides collective insights into the allied 

health sector.1 The organisation consists 

of 24 national allied health association 

members (Ordinary Members) and 13 af-

allied health professionals overall.1 

Achieving Ordinary Membership of AH-

PA is part of a comprehensive strategy 

developed by the PAA to advance pe-

dorthics nationwide and ensure that the 

Australian public has greater access to 

the much-needed skills and services of-

fered by pedorthic practitioners. 

AHPA in 2019, which gave the Associ-

ation access to organisational support, 

information regarding AHPA activities, 

and the ability to connect with other al-

lied health organisations. Achieving Or-

dinary Membership provides greater op-

portunities for PAA, including work-

ing more closely with AHPA and being 

actively involved in allied health sec-

tor decision-making. PAA can collabo-

rate on key issues for allied health pro-

fessions and be supported to undertake 

its own advocacy for the pedorthic pro-

fession.

To attain Ordinary Membership of 

AHPA, the PAA Board and its members 

worked effectively to meet the following 

criteria:

•  be a national organisation or peak body 

of an allied health profession with 

States or Territories and its constitu-

tion mandates that it acts nationally;

•  represent a single health profession 

which can be comprised of more than 

one discipline, and at least 75% of the 

entity’s voting members and all its new 

members within the primary discipline 

hold a recognised tertiary health qual-

any equivalent standard or framework 

which replaces AQF7; and

•  represent members who are recognised 

to practise in mainstream govern-

ment-funded health, disability, edu-

cation, social and/or other systems or 

schemes.

•   practise within an evidence-based par-

adigm (Source: www.ahpa.com.au).

University degree was  
important for approval
Critical to the successful outcome has 

been the establishment of the Bachelor 

of Pedorthics in 2015 at Southern Cross 

University. The AQF7 course equips 

graduates with the necessary knowledge 

and skills to provide competent, safe, 

and high-quality pedorthic services. 

Furthermore, the degree program en-

a Pedorthist Custom Maker. 

New organizational structure
PAA members also voted unanimously 

to a proposed restructure of the PAA, 

which involved a merger between the 

Association and its external registra-

tion body, the Australian Pedorthists 

Registration Board (APRB). The APRB 

has since become an independent PAA 

subcommittee responsible for managing 

-

dorthic practitioners. The merger brings 

together PAA’s vision to bring pedor-

thics to the forefront of foot and lower 

limb healthcare across the country and 

APRB’s purpose of ensuring Australians 

receive excellent care from appropri-

forces, they leverage the best of both 

realise shared goals, such as profession-

Custom Makers. 

The PAA Board also revised, updated, 

and created policies, guidelines and pro-

-

-

parent allied health profession. Newly 

created documents include competen-

cy standards, a pedorthic scope of prac-

tice, recency and resumption of prac-

tice guidelines, and a mandatory decla-

rations policy. 

Advancing pedorthics nationwide
Upgrading to Ordinary Membership of 

AHPA cements the place of pedorth-

ics within allied health. PAA will have 

a broader platform from which to con-

nect with community, industry, and the 

health, aged care, disability and educa-

tion sectors. Ordinary Membership also 

increases the capacity for PAA to advo-

cate for its members, patients, practi-

tioners and colleagues. It will raise the 

hopefully attract people into the pro-

fession and build a diverse, resilient and 

high performing workforce.

Pedorthics is continually evolving, and 

Custom Makers as allied health profes-

sionals represents meaningful progress 

for the pedorthic profession. PAA is con-

the profession in Australia in the future 

and being able to share knowledge and 

insights with the global pedorthic com-

munity. !

Ressources

1  

  

3  

4  
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on the ground,“ Franke says. Behavior 

-

 

-

-

-

-

-

-

Everything was lacking in Pakistan

-

-

W
-

-

-

-

 

-

-

-

this advanced training course.

-

-

Working abroad and doing work in development at the same time? Not a dream for master orthope-

dic shoemaker Bernd Franke, but reality. He has completed further training to become an „Internatio-

nal Master Craftsman“. His deployment areas so far: Pakistan, South Africa, Mongolia and Rwanda. 

In service worldwide
CHRISTINA BAUMGARTNER

1 – 3 In Pakistan, Bernd Franke (right) had the task of examining labor and safety standards in 

shoe production plants. 
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-

 

 

-

-

-

Intensive preparation

-

-

-

www.OSTechnik.de

Ordner 

now!

Baumgartner, Möller, Stinus

Pedorthics
Foot Disorders – Foot Orthoses – Footwear

English edition of the standard German textbook

320 pages, mor than 1000 figures, hardcover

139 €

This book provides a comprehensive presentation of pedorthics

as it exists today. Three experts from the fields of orthopedics and

pedorthics have teamed up for this. With the help of recognised

specialists they created a practical work which covers all aspects 

essential to providing pedorthic care. Due to its multidisciplinary 

approach, anyone involved in pedorthic care or in the prescrip-

tion of orthopedic appliances will appreciate this book as an ideal 

reference.
Order

C. Maurer Fachmedien GmbH & Co. KG

Bookstore

Schubartstr. 21, 73312 Geislingen

Germany

phone: +49 (0) 73 31/3 07 08-30

email: buchshop@maurer-fachmedien.de

www.foot-and-shoe.com/shop

4 Durban, South Africa: In the model department of a shoe manufacturer, the master orthope-

dic shoemaker accompanied trainees and young employees in the area of digitalization. 
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-

-

-

-

-

Further training to become an Inter-
national Master Craftsman

-

-

-

-

-

-

-

-

-

-

tires. 

Expanding one‘s own knowledge 

-

to such service. He says the advanced 

-

-

Online training in Mongolia
-

-

-

-

5 + 6 Care in Rwanda: After a year of online 

training, Bernd Franke was able to travel to 

 

All photos: Bernd Franke
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The Pedorthic Association of Canada (PAC) is pleased 

to announce the 2022 Symposium with options to at-

tend both in person in Winnipeg, and through real-time 

streaming. Over two days, 11 speakers will present on a 

variety of topics around this year’s theme: A Multidis-

ciplinary Approach to Chronic Pain and Pedorthics.

The format of this year’s Symposium will be a single 

stream of sessions. This will allow to present all speak-

ers virtually in real time, with online delegates partici-

pating in speaker Q & A alongside in-person attendees.

In Winnipeg, in-person delegates will still be able to 

participate in all events that make the annual Sympo-

sium so special: a limited number of exhibitors will be 

in attendance, and the Social Night and other special 

Canadian pedorthic event in two years, spending time 

with friends and colleagues from across Canada will 

still be at the forefront of what we do, with all social 

distancing and health precautions in place.

The overall goal of this symposium is to broaden Ca-

nadian Pedorthists’ understanding of chronic pain. 

Chronic pain patients are often labeled as “complex 

and challenging” and commonly associated with com-

plex neurological conditions – such as complex region-

chronic pain, common pedorthic conditions, such as 

osteoarthritis, diabetes, plantar heel pain and muscu-

loskeletal injuries can also be “chronic” in nature. Fur-

thermore, when a condition moves from acute to chron-

tissue and/or injury), neurological processes alter the 

traditional psychological and physiological response to 

treatment. As clinicians, these processes are important 

to understand in developing our own treatment plans. 

Furthermore, it remains imperative to appreciate how 

other health care practitioners complete the multidis-

ciplinary approach to patient care in treating chronic 

conditions.

www. pedorthic.ca

After the purely digital OTWorld.connect 2020, the 

world’s leading trade fair and congress will return to 

Leipzig as a presence event with supplementary digital 

offerings from May 10 to 13, 2022.

In order to put people even more at the center of care, 

OTWorld will present its offerings in several care ar-

about solutions for their patients’ needs. The spectrum 

ranges from movement disorders and paralysis to dia-

betes and vascular diseases, as well as mobility impair-

ments, sports prophylaxis and accident injuries.

This year, OTWorld will once again bring together or-

thopedic shoemakers with prosthetists, physicians and 

physical therapists to discuss optimal care in an inter-

disciplinary team setting. Orthopaedic shoemakers will 

be offered a comprehensive and unique insight into all 

areas of orthopaedic footwear technology as well as re-

-

Digitalization will be at the forefront of all innovations, 

products as well as services.

The practice-oriented part of the congress program 

covers a broad spectrum of orthopedic technology and 

orthopedic shoe technology content and offers a high 

level of practical relevance for the participants. In more 

than 20 courses and workshop discussions, the topics 

of orthopaedic technology and orthopaedic footwear 

technology with the physiotherapeutic and medical in-

terfaces to patient care will be examined in greater de-

tail. A new course format offered is Examination Tech-

niques. The hands-on courses provide basic knowledge 

of the various examination techniques of the foot and 

residual limb.

One of the highlights of the World Congress will be the 

lighthouses of interdisciplinary care from around the 

world, presented by leading international experts. The 

interdisciplinary lighthouse on “State-of-the-art care 

of diabetic foot syndrome by an interdisciplinary team” 

will highlight the latest principles of shoe design and 

biomechanical pressure relief.

www.OT-World.com

PAC: A Multidisciplinary Approach to  

Chronic Pain and Pedorthics.

OTWorld 2022: The patient at the center of care
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the subtalar joint. With the sensors they 

„We‘ll get that right.“

I then buried myself in the lab for six 

-

the problem. The lower ankle joint is a 

-

ter six months, we had designed my idea 

-

signed how to implement the measuring 

see box on p. 36).

What makes the axis of the subtalar 

joint so complicated - compared to the 

upper ankle joint, whose biomechanics 

seem to be easier to describe?

S. Schlechtweg: 

What makes the lower ankle joint even 

movements of the two joints. The mus-

-

dle, the talus, is not innervated by any 

-

-

-

serve reliably or at all from the outside. 

With the upper ankle joint, it is easier to 

the malleoli.

The examination of the axis of the sub-

and determining the axis of the subtalar 

this axis was developed at the Institute 

-

sor. This was used in the dissertation of 

Claudia Reule, who was able to use it to 

-

on the part of the examiner.

movements and are easily available to-

-

ing a new measuring system as part of 

position of the axis of the lower ankle 

joint. The goal is to work with an in-

dustrial partner to develop a measuring 

should provide additional insights into 

injuries and overuse injuries. In the in-

-

Dr. Schlechtweg, how did you come to 

choose the axis of the lower ankle joint 

as your dissertation topic?

S. Schlechtweg: I had made several sug-

-

still had an unsolved problem, name-

ly the measuring system for the axis of 

Researching the effect of orthopedic devices is complex. Many studies produce contradictory results, 

for example on the effect of foot orthotics. Could it be that research has so far had to do without an 

important variable? The axis of the subtalar joint, which is quite individual for each person, has long 

been considered a possible reason for the different responses to foot orthotics.  In the future, a new 

measurement technique should make it easy to determine this axis, thus adding additional insights 

to studies.

Axis of the subtalar joint:  
Innovative measurement technology  
provides basis for new insights

Prof. Dr. 

Wilfried Alt.

Dr. Sascha 

Schlechtweg.



-

tem is not sensitive to forward motion.

How did you determine whether the sys-

-

mining the axis?

S. Schlechtweg: We validated the system 

-

ing external, already validated measure-

ment methods. Then we tested our new 

method against it. We put it to use and 

-

-

lating in the literature.

www.footandshoe.de
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W. Alt: 

axes are approximation methods. With 

no method will we ever know the true 

value or the true orientation of the axes 

of the upper and lower ankle. The bio-

-

measure the wrong thing - for example 

we have to optimize. We say we want to 

-

-

S. Schlechtweg: The more elaborate pro-

-

tual situation that we observe from the 

-

-

that the human foot makes.

What is the exact procedure for the 

measurement after the sensors are 

mounted on the foot?

W. Alt: -

There are studies that show that the ta-

lus is then largely immobile. Then we 

do multiple pronation and supination 

movements. These have to be guided, 

S. Schlechtweg: The measurement sys-

tem we use is only sensitive to rotations. 

If there were translation along the axis 

-

-

-

-

-

sition. The more deviation, the more dif-

the medial and lateral head of the gas-

ever been shown like that at all. 

-

position of the subtalar axis.

S. Schlechtweg:

the dissertation. In addition, we asked 

-

Both the mode of action 

of the muscles and the 

activation of the muscles 

are affected by the position 

of the subtalar axis. Orthopedics Plastics | since 1962
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 of hardness to choose

 very skin-compatible

W. Alt: -

we investigated whether the position 

of the axis of the lower ankle joint also 

If you think of the deviation of the axis 

-

was demonstrated in this work by spe-

-
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Making the axis of the lower ankle measurable

In particular, the absorption and possible transmission of external forces to proximal structures makes the subtalar joint a 

-

viduals, and this can result in the lever arms of some muscles varying greatly between individuals or even pointing in opposite 

directions for the same muscle groups.

Little is known to date about the effects of these differences on motion and possible overuse injuries, although the hypothe-

sized relationship between individual joint anatomy and chronic and acute overuse injuries to the lower extremity has been 

addressed several times in the literature. However, the fact that, on the one hand, not all runners with so-called „overpronation“ 

develop complaints and, on the other hand, runners with Achilles tendon complaints sometimes show only little pronation 

during running indicates that individual factors play a role here.

number of subjects must be studied in each case in order to statistically validate a possible cause-effect relationship between 

the orientation of the axis of the ankle joint and overuse injuries to the lower extremity. 

To date, the integration of individual lower ankle axis orientation into biomechanical study designs has failed due to the lack 

of measurement technology. Existing measurement methods were too complex to be able to measure a large number of sub-

jects quickly and at low cost. 

This is where Sascha Schlechtweg came in with his doctorate. With the help of readily available inertial measurement units 

(IMU), which record accelerations and rotation rates, he developed a measurement system with which the axis of the lower 

The orientation of the subtalar joint axis is usually expressed by two angles: the inclination describes the angle that is 

spanned with the transverse plane, and the deviation describes the angle that is spanned with the midline of the foot (Fig. 3). 

These had to be recorded with the measuring technology. 

An essential part of Sascha Schlechtweg‘s dissertation was to develop an anatomical coordinate system based on prominent 

anatomical points. In this system, the data from the two inertial sensors used could be evaluated in such a way that the axis 

The prerequisite for this is that only the lower ankle actually moves during the measurement. For this purpose, the foot must 

-

surement setup (Fig. 4). The measurement with the prototype takes about seven minutes. Then the result is available.

3 The inclination angle is formed with the trans-

verse plane and the deviation angle with the midline 

of the foot (mod. after Lundberg & Svensson (1993).

4 Sketch of the positioning of the sensors [1] and 
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What conclusions could the pedorthist 

draw from determining the axial posi-

tion?  

S. Schlechtweg: 

multiple repetitions of unfavorable joint 

W. Alt: 

to do when the axis has a large devia-

system widely available. If we add the 

new variable subtalar joint axis to the 

through experiments and studies. Then 

different axis positions. 

Interview: Wolfgang Best

and optimization, we are thinking of 

-

at some point there will be individual 

endoprostheses for the ankle joint that 

the whole thing to movement disorders. 

In terms of diagnosis, I think of the new 

-

What additional or new insights could 

determining the axis of the lower ankle 

bring to foot orthotic research? There 

is a common thread in the study results 

that people respond very differently to 

the same foot orthotic. And it is not 

known why.

W. Alt: If one were to repeat the previous 

know that the axis of the subtalar joint is 

very variable. We also know that we al-

ways get different responses to measure-

-

interventions. 

How can we imagine the new measure-

ment method being used? In the future, 

will the axis of the lower ankle be de-

termined before biomechanical studies, 

and the other results will then be relat-

ed to that?

W. Alt: That would be desirable. The ba-

the results with additional information. 

Will there eventually be a device that 

pedorthists can use in patient care?

W. Alt: 

-

-

-

-

tation of the axis with a relatively good 

then separate one group exhibiting a 

this 5-degree deviation.

The system is to be widely used in re-

search. Are there already plans for the 

market launch?

W. Alt: 

sell the system. 

S. Schlechtweg: The system should be 

 

understandable. With all the work that 

that we would not be able to do anything 

to be able to make reliable statements. 

W. Alt: 

in small series and sold within the next 

namely the studies that are supposed to 

yield the knowledge.

In which areas do you see the new mea-

surement technology being used?

W. Alt:

-

dividualization, therapy and diagnosis. 

-

tion then. In terms of individualization 

Ressources

Schlechtweg Sascha: Das untere Sprunggelenk als 

Anwendung eines IMU-Systems zur Beschreibung 
der Orientierung der Achsen des Sprunggelenks. 
Dissertation; Fakultät Wirtschafts- und Sozialwis-

Löscher, Raphael: Eine funktionelle Beschreibung 
des tibialis anterior in Abhängigkeit der unteren 
Sprunggelenksachse, Bachelorthesis,  Hochschule 
Offenburg, Fakultät: Maschinenbau und Verfah-

Reule, Claudia: Die Bedeutung der subtalaren 
Gelenkachse und der Fußanatomie für die Entste-
hung von Überlastungsschäden der unteren Extre-

individuellen Risikofaktoren. Dissertation; Fakultät 
für Wirtschafts- und Sozialwissenschaften der Uni-

Reule Claudia, Alt W.: Individuelle Risikofaktoren 
für Achillessehnenbeschwerden bei laufbetonten 
Sportarten/Individual Risk Factors Contributing 
to Achilles Tendon Disorders in Running Related 
Sports. Deutsche Zeitschrift für Sportmedizin/Ger-
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Windlass Mechanism
The Windlass mechanism represents the 

interaction of the plantar ligamentous 

structures, the plantar muscle-tendon 

complex and the bony structures during 

-

sion increases in the plantar aponeuro-

-

-

sion occurs due to the course of the 

mentioned structures, plantar of the 

-

the midfoot and hindfoot to arch and 

-

pination and the anatomical structure 

physiologically stabilized, can be used 

as a lever, and deformation energy can 

be stored in the ligamentous structures 

The Windlass mechanism and the bio-

mechanical properties described are es-

They are used during locomotion, such 

leverage during the late stance phase 

structures must have their physiologi-

cal properties, such as stiffness, elastic-

ity, and length, for the absorption of the 

high tensions that occur and to ensure 

the described effects of straightening, 

Background

orthopedic practice that have relieving, 

-

ties to  address individual patient

-

cent years, digital construction and 

manufacturing technologies have been 

These modern technologies are gener-

ally used to optimize the entire produc-

tion process or individual manufactur-

-

The 3D-printed bionic foot orthosis 

presented is intended to enable new, in-

novative functions relevant in orthope-

dic treatments through the use of CAD 

design technology and additive manu-

of bionic principles focuses on import-

-

ed bionic orthotic were to support: 

feet, 

plantar, tendinous and ligamentous 

Foot Biomechanics
The functional anatomical structure of 

-

interaction of the individual structures, 

such as bony structures, muscles, ten-

dons and ligaments of the foot, is essen-

tial for a pain-free upright posture and 

sports activities, foot mobility is neces-

sary to: 

allowing the feet to adapt as good as 

possible to a wide variety of surface 

conditions, and

mechanical stresses acting on the en-

On the other hand, it is important that 

the midfoot and rearfoot can adopt a rig-

of the foot structures in order to:  

the rearfoot and midfoot necessary for 

propulsion as a result of the windlass 

mechanism; and

plantar ligamentous structures and the 

plantar muscle-tendon complex for ef-

 

Summary

THOMAS STIEF1.2 TINO SPREKELMEYER2,3
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-

deformation energy stored in the plan-

tar structures, among others, is used for 

propulsion of the entire body when the 

Inadequate or absent Windlass me-
chanism in various foot deformities

of the lower extremities, the Windlass 

and rigidity of the feet, which is essen-

-

mity, only limited or no tension can be 

reduced or absent tension results in in-

adequate straightening or no straight-

ening of the medial longitudinal arch 

and inadequate or absent supination in 

the midfoot and rearfoot during the late 

adequately used as a physiological lever 

the midfoot, rearfoot, and more prox-

muscle-tendon complex and the liga-

entire body are not possible because less 

The 3D-printed bionic foot ortho-
sis – new, innovative and important 
functions in pedorthic treatment
To date, there is no foot orthosis that 

can support or compensate the Windlass 

mechanism with the described straight-

and rearfoot, and energy storage during 

forefoot loading in the late stance phase 

1

0

1
 > h

0

2

0

1
 > h

0

3

0

1
 

0



P E D O R T H I C S  I N T E R N AT I O N A L

26 foot & shoe  1|2022

the one hand, the design allows dynamic 

adaptation of the height of the midfoot 

and rearfoot region and, on the other 

hand, the greatest possible energy stor-

-

and rearfoot regions of the orthosis in-

creases and the midfoot and rearfoot are 

During locomotion, the 3D-printed bi-

-

ic support of the foot position during all 

locomotion phases with ground contact, 

previously unattainable and unique ef-

is straightened and supinated by in-

creasing the midfoot and rerafoot height 

This, as mentioned, is essential so that 

-

functional anatomical structure of im-

-

sumes the arch function of the bo-

ny structures and is stretched upward 

 

element positioned in the transition 

from the forefoot to the midfoot region 

During locomotion, large external 

loads act on the lower extremities and 

phases of locomotion, when there is only 

forefoot contact and loading, the great-

loads occur at the feet and other seg-

-

er, in a wide variety of foot deformities, 

midfoot and rearfoot straightening, su-

impossible during later phases of loco-

-

ic foot orthosis is intended to support or 

compensate the straightening, supina-

-

foot in order to optimize, among oth-

er things, the positioning and loading 

of hard and soft tissues during the late 

stance phases of locomotion in foot de-

The windlass mechanism and the re-

sulting effects can be described us-

the string is tensioned, the bow is bent 

and deformation energy is stored in the 

the bow are relaxed, the stored energy 

-

with the 3D-printed bionic foot orthosis 

to technically implement the Windlass 

The schematic structure of the pre-

sented foot orthosis is based on the 

4

5

0
) during 

1 0
) 



P E D O R T H I C S  I N T E R N AT I O N A L

27www.footandshoe.de

Evidence of the effects of the 3D- 
printed bionic foot orthosis - rando-
mized controlled trial.
A biomechanical randomized controlled 

trial was conducted to verify the effects 

of the presented 3D-printed bionic foot 

-

thosis on midfoot and rearfoot straight-

ening and supination during the late 

stance phase of running, the push off 

-

during running on a treadmill under four 

different conditions: Running without a 

treatment, with supportive, sensorimo-

tor foot orthosis and 3D-printed bionic 

The results of the study show that 

there is no physiological straightening 

and supination of the midfoot and rear-

foot during the push-off phase of run-

ning without a foot orthosis in the test 

-

portive and sensorimotor foot orthoses 

-

straightening of the midfoot and rear-

foot during the push-off phase is sig-

-

straightening that can be demonstrat-

ed is equivalent to the straightening in 

The study shows that the presented 3D 

-printed bionic foot orthosis has an im-

portant functional added value for run-

-

Address for the authors:

deformities, the footfunctions can be 

supported in an important phase of lo-

comotion, which was not possible with 

-

-

onic foot orthosis stores energy during 

the stance phases due to its construction 

details and the optimal use of the mate-

energy supports the push-off and pro-

-

The foot orthosis is manufactured us-

process, powder is fused layer by lay-

commonly used manufacturing tech-

nology for industrial applications in the 

many advantages over other additive 

manufacturing processes for the pro-

is ideal for the implementation of their 

-

tering also ensures the best mechan-

ical properties for the bionic orthot-

ic, respectively the highest load-bear-

load-bearing capacity of products print-

properties of products manufactured us-

Due to the material and manufac-

turing properties described above, the 

weight and construction heights, among 

Non-hardened powder can also be re-

-

load-bearing capacity of the foot ortho-

sis for everyday and sports activities has 

-

ical and biomechanical tests and contin-

patent application of the 3D-printed bi-

onic foot orthosis was supported by the 

-

is nationally and internationally patent 
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