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The human body
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70 Kg

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
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Measurements in vacuum
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Cell biology
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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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Nano Scale Field Effect Transistor

13 August 2010 Vol 329 Science
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The electrical activity of  a cell
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The cell properties
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DNA detection
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Static
measurements in vacuum
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DNA detection
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Static
measurements in vacuum

Dynamic 
measurements in liquid
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The neurobiology of  the brain

Brain

MRI

cortex and white matter

Cajal
drawing

12

single neuron
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How neurons communicate
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Synaptic

a single neuron: 100 ’000 
synaptic connections

The importance of neurotransmitters and receptors
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1011 neurons
1016 connections

20 W consumption
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How neurons communicate
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occurring in ms or less
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Acetylcholine

Nicotine

An example of  neurotransmission
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+Nicotine
! weight

Pharmaceutical applications for NEMS
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Pharmaceutical applications for NEMS
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Resonating body FET
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Measurements in vacuum
carried out at EPFL

with A. Ionescu
& S. Bartsch
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From present to future

19

From Vacuum to Liquid
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30 !m

The inner ear:
a biological example of  NEMS
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Subnanometer displacement
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The physics of  stereocilia
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2 µm

Nature 2011
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NEMS in Biology
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Microscope brought us the possibility to discover cells

NEMS brings the possibility to weigh biological reactions

biochemical
reactions

pharmacology
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NEMS in Biology
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Microscope brought us the possibility to discover cells

NEMS brings the possibility to weigh biological reactions

biochemical
reactions

pharmacology

compound detection
DNA sequencing
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