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Millions of people dies of cancer or infection every
year in the first world and developing countries,
respectively. Most of these lives could be saved if
patients had timely access to early detection. Mass
spectrometry and multiplexed immunoassays have
rapidly developed during last years with improved
limits of detection. Still these technologies can
hardly probe the deepest region of the plasma, at
concentrations below the pg/mL level in the case of
cancer protein biomarkers or below 1000 virions per
mL in the case of viral infections. Overcoming these
detection limits is required for early detection [1].
This clearly indicates the need of implementing
novel ultrasensitive techniques can cover the

inaccessible regions of the plasma. We here
propose biological detectors based on
nanomechanical systems for discovery and

detection of cancer protein biomarkers and
pathogens in plasma. We review the modes of
operation of these devices [2], putting our focus on
recent developments on nanomechanical sandwich
immunoassays [3] and nanomechanical
spectrometry [4]. The first technique enables
reproducible immunodetection of proteins at
concentrations well below the pg/mL level, with a
limit of detection on the verge of 10 ag/mL as well as
the detection of one pathogen in 10 mL of plasma.
The second technique enables the identification of
individual pathogens by two physical coordinates,
the mass and stiffness, instead of the mass-to-
charge ratio of the protein constituents. This
technology can enormously simplify the identification
of pathogens such as virus and bacteria that are not
accessible to current mass spectrometry detectors
(http://viruscanproject.eu/). Finally, | will show some
of our most recent developments for deciphering the
role of the cell stiffness in cancer.
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