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ABSTRACT:

Twenty years have passed since the �rst detection of

biomolecular recognition  using micromechanical systems[1]. In

the last two decades, micro- nanomechanical systems have been

re�ned to achieve amazing detection limits in force and mass that

have enabled di�erent schemes for ultrasensitive measurements

of biological interactions as well as new ways of biological

spectrometry. More recently, these �gures of merit have been

improved by coupling optical cavities to mechanical systems. In

this talk, I will review the use of micro- nanomechanical systems

for mechanobiological �ngerprinting of biological entities,

particularizing in the contributions of our group [2]. An essential

core of this topic is the discussion about the mechanical coupling

between a biological particle and a mechanical resonator, an

issue that it is has been often oversimpli�ed. We show that the

biomechanical coupling that emerges between a bioparticle and a
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mechanical resonator is more complex than previously expect

and it can give rise to di�erent interaction regimes, in which the

resonator response is dominated by di�erent physical

parameters of the analyte [3-4]. In particular, we will show

experiments done with a variety of micro- nano- optomechanical

systems using di�erent measurement schemes where the mass,

the sti�ness and even the vibration modes of single biological

entities can be measured with high sensitivity. It is now widely

appreciated the essential role of mechanics in relevant biological

processes and how disease can be revealed as changes in the

mechanical properties of biological matter. I am pretty sure that

future developments in optomechanical devices will contribute

for major understanding of diseases as well as for new avenues in

diagnosis and therapy.
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and nanomechanical systems.  His research has given rise to

more than 100 highly cited publications. In recent years, the

group has developed optomechanoplasmonic immunoassays

with unparalleled limit of detection that are currently applied for

the quest of cancer biomarkers for early cancer detection. In

addition, the group has developed a novel optomechanical

spectrometer able to identify individual pathogens by mechanical

parameters. He also has recently focused his e�ort on

disentangling mechanical e�ects in cancer initiation and

progression by using a combo of optical and mechanical

technologies. This research has revealed a new link between

metabolism and mechanical properties in breast cancer cells. He

is cofounder of two spin-o� companies MecWins SL y

Nanodreams, with the goal of implementing the group

achievements in the healthcare system.
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