
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

User-centered designs 
 

The Symbionics program was designed such that end-users 
have a central role in defining the requirements and priorities 
for developing the assistive devices and the wearable orthosis 
should be inconspicuous, in order enhance social acceptance. 
 

→ Symbionics improving the quality of life of people with 
Duchenne muscular dystrophy  

 
 

‘People with Duchenne muscular dystrophy tend to lose their 
muscle strength during the years and after the age of 16,’ 
says Stergios Verros, Symbionics PhD candidate SPRINT-UT: ‘It 
is almost impossible for them to perform any activities of daily li- 
ving such as eating or brushing teeth. As a consequence, their 
quality of life depends on care givers that assist them to per-
form the necessary activities.’ 

 

Stergios worked the past four years together 
with colleagues on developing assistive devi- 
ces for head and trunk support for people 
with DMD. DMD is a genetic disorder charac- 
terized by progressive muscle degeneration 
and muscle weakness. The team  delivered a 
co-adaptive trunk and head support fixed to 
the body that stabilizes trunk and head pos-
tures while allowing the user to choose postu- 

res that support optimal performance of hand/arm activities.  
 

Stergios: ’A complete full body solution was thus needed. The 
motivation was that having an arm support but not head and 
trunk support could lead to restriction of the visual feedback and 
destabilization of the user respectively.’  
 

User-involvement was decisive. Stergios: ‘As part of the design 
procedure the team talked to the focus group consisting from 3 
people with DMD. Based on their input, we developed prototypes 
and we tested them in both people with and without Duchenne 
muscular dystrophy. With experimenting multiple subjects we 
could draw more solid conclusions about the performance of the 
assistive devices in the home and working environment.’ 
 

The test results showed that by using this assistive devices peo-
ple with Duchenne muscular dystrophy can benefited by using 
them in their daily life. Stergios: ‘They will have the change to 
do things that until now seemed to be impossible like socializing 
or even working and more importantly without the need of a 
care giver. The Duchenne project comes in line with the SPRINT 
mission of designing intervention technologies that enable people 
to remain independent as long as possible.’ 
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Special edition: Symbionics results highlighted  
 
 

 Arm, Head, Trunk support for people with Duchenne   

 Dynamic orthosis for Club Foot disorder 

 Dynamic insole to prevent ulcer foot  
 
 

 

 
 

End Symposium Symbionics Co-Adaptive Assis- 
tive Devices  → The Results 

 

Improving the quality of life  
by co-adaptivity 

 

Increasingly many people rely for their independence on ‘as-
sistive devices’ or mechatronic systems that are wearable and 
improve functional capabilities of individuals with disabilities. 
Traditionally, these assistive devices are adapted to the pa-
tient upon delivery. However, during their use, they typically 
remain static. 
 
 
 

‘Delivering static assistive devices is health care 
out of date,’ state Prof. Bart Koopman and 
dr. Arjen Bergsma, Biomechanical Enginee-  
ring department of the University of Twente 
(UT): ‘With the merging technology, assistive
devices should be able continuously to a-
dapt to the user, according to therapy plan, 
t o  compensate for user changes, changing 
environment or changing tasks.  

 

From this ‘co-adaptivity’ perspective, Dutch 
universities including University of Twente, TU 
Delft, UMCG, Maastricht University, VU Am-
sterdam and Radboudumc, kick started in col-
laboration with private partners, patient orga-
nisations and Research Center of Excellence 
SPRINT, the research program Symbionics Co- 

Adaptive Assistive Devices initiative four years ago. The mission 
was funded under the NWO/TTW Perspectief program. The aim 
of  Symbionics is on manipulative tasks (arm and hand motion 
augmentation), body supportive tasks (trunk and head balance) 
and form adaptation (redressing and ulcer prevention).  
 

‘The research focused on three purposes,’ adds Arjen Bergs-
ma, Symbionics program coordinator: ‘Designing together
with industry end-user co-adaptive devices to support people
with mobility problems like Duchenne muscular dystrophy 
(DMD) in daily life, to deliver an adaptive club foot orthosis and to 
design a dynamic ulcer prevention insole for people with diabe-
tes.’ 
 

Happy faces and promising results 
 

November 1, 2018, the results of Symbi-
onics were highlighted at the end sym-
posium, location Kontakt der Kontinen-
ten, Soesterberg, The Netherlands. A net-
working event with a big smile.  

 

‘I’am very proud of the results we have reached so far,’ says 
Bart Koopman, Symbionics scientific program leader: ‘Proud from 
a research point of view: Symbionics delivers 9 PhDs and more 
than 40 publications and congress contributions. Proud from a 
value creation perspective: several prototypes are under patent 
application and industry is knocking on the door interested 
to bring Symbionics prototypes to the market.’ 
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The SPRINT newsletter informs partners and 

SPRINT fans about the latest developments      

within ResearchCenter SPRINT.     

Jaap Buurke, medical director, SPRINT, key note speaker at 
Symbionics end symposium 

Testing the trunk support assistive device  
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Duchenne project: ‘Inspiring people into Duchenne research’ 
 

Kostas Nimazis, Symbionics PhD, UT- 
SPRINT, did research into the intention 
amplifying in hand orthoses for people 
with DMD. Kostas: ‘Our goal was to 
create a high-tech hand orthosis, ac-
tively and intuitively controlled by in- 
dividuals with DMD.’ 
 

The research process created lot of 
knowledge, stresses Kostas, and as e-
very success full project it raised new 
challenges, exciting prospects & new   
questions:  Do we need  to take a few 

steps back before applying our technology? Can we achieve both 
rehabilitation and daily support?  Lessons to be learned leading to 
future research challenges, says the young PhD.  

 

Kostas: ‘Our project inspired more people to look into Duchen-
ne muscular dystrophy related research. We are currently sitting 
in this exciting and at the same time scary position, where we ha-
ve to decide what to do with all this promising results.’ 
 

→ Symbionics improving quality of life of children 
 

 

One out of every 1000 children is 
born with a complex foot deformi-
ty called club foot. The name of this 
foot has it origin in the shape, be-
cause the foot looks like a golf club.  
Treatment of this deformity starts 
directly after birth. The foot is manu-
ally manipulated in a slightly better 
position. After each manipulation 
session, the improvement is main-
tained by immobilizing the foot in a 
plaster cast for five to seven days.  
The standard casting interval is one 
week, but no clinical or biomechani-
cal theory supports this interval.  
 

Bob Giesberts, Symbionics PhD candidate SPRINT/UT, did re-
search into how much faster the treatment could be done.  

 

Giesberts reviewed 7 studies in which 
the interval was shortened to investi-
gate the influence on short term treat 
ment outcomes. Two custom made 
inductive force sensors were placed 
on the skin of several clubfeet. The 
feet were immobilized in stretched 
position with a plaster cast, while the 
force of the foot on the cast was  
monitored for one full week. The final results suggest that daily 
cast changes would be effective. With the use of a co-adaptive 
clubfoot othosis the complex foot deformity could possibly be 
corrected within one week.  
 

Bob Giesberts will complete his PhD on the Club Foot 
orthosis November 28th at UT. Read the interview 
with the talented PhD in the December edition of the 
SPRINT newsletter. 

 

→ Symbionics improving the quality of life of people with 
Diabetes Mellitus 

 

 

PhD candidate Roy Reints, SPRINT-UMCG, desig- 
ned a dynamic ulcer prevention insole to prevent 
patients with Diabetes Mellitus in developing a 
foot ulcer. Due to physiological changes high pres-
sure spots come forward. Neuropathy as a compli-
cation of Diabetes Mellitus, decreases th propriocep- 

tive feedback, so people do not feel these high pressures and it 
increases the chance on an ulcer. 
 

Roy: ‘The Dynamic ulcer prevention insole consists entirely out 
of small elements that drop down only when pressures are over a 
certain threshold resulting in local offloading of high pressures by 
redistribution to neighbouring elements while not affecting stabil-
ity. The aim is to use these insoles for the prevention of new dia-
betic foot ulcers.’ 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

→ Symbionics dynamic ulcer prevention device  
 
 
 
 

 
 
 
 
 
 

In the Netherlands there are about 800.000 patients with Dia-
betes Mellitus. This number will increase till 1.300.000 in 2025. 
3% of the Diabetic people develop a foot ulcer. In 15% of the 
patients with an ulcer an amputation of foot/lower leg is needed. 
The Dynamic ulcer prevention insole has been filed for patency. 
 

 
 
 
 
 
 

 
 
 
 
 
 

Decisive examples of co-adaptive assistive devices developed for new 
generations to improve mobility of users in the home and working 
environment. Assistive devices derived from a multidisciplinary ap-
proach including rehabilitation medicine, human movement scien- 
ce, modelling & control, mechanical engineering. What next?  
 

Arjen Bergsma: ‘Designing assistive technology ready-made to 
be used in a clinical environment, for instance. And also develop-
ing instruments to evaluate such technologies in daily life settings.’ 
 

Bart Koopman: ‘The Symbionics programme delivered a lot of ex-
pertise and big data that can be used to value and design new co-
adaptive profiles. Innovation with one key purpose: improving the 
quality of life of the user.’  To be continued. ◙ 
 

Information For more information on Symbionics, please contact  
Arjen Bergsma, a.bergsma@utwente.nl or go to SPRINT-website. 
 

Symbionics at SPRINT symposium 
 

 

This week SPRINT MT published the final program 
of the SPRINT symposium. Date: Friday February 8, 
2019, Groningen, The Netherlands. The symposi-
um theme is: Business Activity. At the sympo- 
sium the latest news will be introduced on valori- 

zation of SPRINT research including Symbionics: Co Adaptive As-
sistive Devices and a presentation will be given: from user involve-
ment to product development. Save the Date! Register here > 

 

Symbionics: the Future  
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