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CONTEXT

Bionicohand (BNH) is a myoelectric prosthesis desighed and developed by a community-
driven multidisciplinary network formed around an individual with a hand amputation,
aiming to closely meet his needs while making technical choices that will eventually
make it accessible and acceptable. The features of this open-source hand, as well as its
performances, are presented.
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Figure 1: BNH 3D model presenting the 2 thumb
positions (opposition and lateral)

METHODS

A single motor activates two grips depending on the thumb positioning (opposition vs lateral). Two electromyographic (EMG) sensors
allow control of the hand's opening and closing. BNH is equipped with a universal wrist desighed to be used with various tools (knife,
screwdriver...). 1 participant with a transradial amputation performed a series of evaluation tests (SHAP test, dynamometry) to compare
BNH with his commercial prosthetics (Michelangelo, Ottobock). 2 dynamometers were used for pinch and grip evaluation using different
grip sizes. During the 2024 Cybathlon held in Zurich, this hand participated in the ARM discipline events, which involved completing a

series of 10 object manipulation tasks representative of real-life situations.

RESULTS

Execution times to achieve the different tasks of the SHAP test [1] are
presented (fig 2). The obtained LIF score [2] Is 0,9 for the commercial
prosthetics and 0,86 for the BNH prosthetics (1 being the score for a
population with no impairment).

The BNH prosthetics was able to deliver a maximum force of 8,9Kg for
the opposition position and 2,7kg for the lateral position. The
commercial prosthetics was able to deliver a maximum force of 7,7Kg
for the opposition position and 6,8kg for the lateral position. 5
The user equipped with the Bionicohand was able to complete 9 out of
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the 10 tasks, placing him second in CYBATHLON competition (Zurich, 0

2024). Execution times of the different tasks are presented (fig 3). Abstract objects -

lightweight

CONCLUSION

Designing high-performing assistive solutions tailored to individual

heeds, while anticipating their adaptability for a broader user base, is an
innovative approach that achieves results nearing performance of €0
commercial prosthetic devices. 50
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Figure 2: SHAP test tasks execution times for the two prosthetic hands compared to
reference value.
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Figure 3: Cybathlon 10 tasks execution times (seconds) for the 3 first teams.
2"d bar (green) corresponds to BNH team. https://cybathlon.com
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