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The role of bioinspiration for
ultrasensitive optical sensors
development
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Since the earliest scientific developments, researchers
look to the nature as an inspiration source for the design
of novel functional devices. The so-called bioinspiration
and biomimetic designs enabled the development of mul-
tifunctional sensors.

Recently, the research groups of Prof. Arnaldo Leal-Ju-
nior from Federal University of Espirito Santo and Prof.
Carlos Marques from University of Aveiro reported the
development of an ultrasensitive flexible optical waveg-
uide sensor bioinspired in orb webs, the so-called bioin-
spired  multifunctional  flexible  optical  sensor
(BioMFOS).

The multifunctional feature of the structure is achieved

by using transparent resins that present both mechanical
and optical properties for structural integrity and
strain/deflection transmission as well as the optical sig-
nal transmission properties with core/cladding configura-
tion of a waveguide. The BioMFOS has small dimen-
sions (around 2 cm) and lightweight (0.8 g), making it
suitable for wearable application and clothing integration
with an ultra-high sensitivity and resolution, where forces
in the pN range can be detected and the location of the
applied force can also be detected with a sub-millimeter
spatial resolution. The sensor is integrated in clothing for
respiration monitoring as well as movement analysis such
as trunk and finger positions, depending on the BioM-
FOS positioning with a correlation coefficient higher than
0.9 when compared with a gold-standard inertial mea-
surement unit.
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