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The human body

is composed of about
1014 cells with different
shapes and functions
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Importance of scale
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Importance of scale
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A proof of feasibility

Measurements in vacuum

NATURE NANOTECHNOLOGY 0oi: 10.1038/NNANO.2009.152
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Figure 2 | Real-time records of single-molecule adsorption events on a NEMS mass sensor. a, These raw experimental datz show the distinctly different,
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Cell biology

Cells are composed of at least 60 % water
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The cell properties
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Physiological Properties of a Cell
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The electrical activity of a cell

a NaT
K+ Cl-
A- “

Nat

-80 mV

the action
potential

HiQScreen

== Tokyo October 2011 © HiQScreen 2011 9




The cell properties

AN ANIMAL CELL
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DNA detection

Static
measurements in vacuum

i oligonucleotide A

HiQScreen

Tokyo October 2011 © HiQScreen 2011 11




Static
measurements in vacuum

91 oligonucleotide A
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DNA detection

Dynamic
measurements in liquid

© HiQScreen 2011

11



The neurobiology of the brain

single neuron
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cortex and white matter
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How neurons communicate
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How neurons communicate

-
>

5 ms

Becretory

Axon terminal
(presynaptic

element) \

e ' : \
[ A \'v

jranules ‘;ﬂ)@,\ﬂf;)\ A‘.7Ml'tochondr|a
i e @
Electrical B, “ My
activity 8

Synaptic
vesicles

Active zone
Membrane

_—— Postsynaptic(  differentiations
density

/

mV

Excitation

ms

.
——

Inhibition

the chemical synapse
occurring in ms or less

HiQScreen

Tokyo October 2011

© HiQScreen 2011 14



An example of neurotransmission
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Pharmaceutical applications for NEMS
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Pharmaceutical applications for NEMS
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RESONATING
SILICON BODY
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From present to m‘a

shutter

NEMS

From Vacuum to Liquid
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The inner ear:
a biological example of NEMS
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Forces between clustered stereocilia minimize
friction in the ear on a subnanometre scale

Andrei S. Kozlov', Johannes Baumgan2, Thomas Risler”*, Corstiaen P. C. Versteeghl’6 &AL Hudspethl Natu re 201 1
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NEMS in Biology

biochemical

* reactions

Released beam 1um

pharmacology

Microscope brought us the possibility to discover cells

NEMS brings the possibility to weigh biological reactions
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NEMS in Biology

compound detection
@ DNA sequencing

biochemical

* reactions

Released beam 1um

pharmacology

Microscope brought us the possibility to discover cells

NEMS brings the possibility to weigh biological reactions
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