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Background
A good way to teach biotechnology is showing practical
cases after explaining the theory.

Methods
Three cases of study and application of biomedical signals
are analyzed:
a) Development of a multisensorial prosthesis of upper

limb commanded by myoelectric signals (sEMG)
b) Development of a robotic wheelchair commanded by

eye blinks (myoelectric signals - sEMG) and by brain sig-
nals (EEG)
c) Use of myoelectric signals (sEMG) from disabled

children to interact with mobile robots in order to carry
out actions in the environment
In the first one, students are motivated to understand

how a myoelectric signal is produced and then this
knowledge is applied in upper limb prosthesis.
In the second case, brain signals are also explained.

Then ERD/ERS (Event Related Desynchronization
/Event Related Synchronization) in alpha rhythm and
Steady State Visual Evoked Potential (SSVEP) are used
to command a robotic wheelchair. Myoelectric signals
are also used to command the wheelchair; in this case,
these signals are captured from the user face due to eye
blinks.
Finally, for the third case, myoelectric signals are cap-

tured from disabled children to allow them to interact
with a mobile robot, in order to the mobile robot carrying
out movements of grasping objects using its tweezers,
paint, etc.

Results
Several videos of experiments about the three cases are
shown to students and discussions about the strategy of
using the methodology of “hands on” when teaching bio-
technology are exposed, based on these practical cases.

Acknowledgements
To CNPq, CAPES, UFES, PPGBiotec.

Published: 1 October 2014

doi:10.1186/1753-6561-8-S4-P229
Cite this article as: Teodiano: Teaching biotechnology through practical
cases. BMC Proceedings 2014 8(Suppl 4):P229.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Universidade Federal do Espírito Santo (UFES), Vítoria, ES, Brazil

Teodiano BMC Proceedings 2014, 8(Suppl 4):P229
http://www.biomedcentral.com/1753-6561/8/S4/P229

© 2014 Teodiano et al.; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/

	Background
	Methods
	Results
	Acknowledgements

