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Cells as basic living elements

Cells as building blocks of life
— Simplest elements with reproduction capability

Genome decoding opens new horizons

— Behavior (e.g. phenotype) and code (e.qg.
genotype) linked at cell level

Diagnosis and therapy at cellular level
— Cells as sensitive markers, smart drugs

Cells as nanofactories of the future

— From remote past (e.g. cheese, wine production)
to future compounds (e.g. drugs, biofuels)




The Vision for Converging Technologies




Microelectronics shrinks
with exponential trend

Today: complex circuits
the size of a cell

Integration of actuation &

sensing

Established technology:
low-cost batch fabrication

Structured design

methodology




Electronics Lab-on-a-chip
Inputs Data represented by | Widely different
currents and/or liquids, molecules,
voltages and cells
Processing Logic operation, Mass transfer,
signal conditioning | chemical reactions
Storage Easy Difficult to preserve
(drying, freezing,
lyophilization)
Waste Energy Matter
Use Can be reused Contamination

almost indefinetely

demands
disposables







Technology description

— Dielectrophoresis for cell manipulation

Applications in medicine

— Rare cell picking for diagnosis
— Pharmacogenomics

— Drug discovery and cell phenotyping

Conclusions







DEP motional response of a neutral but polarizable particle under the
Influence of a nonuniform electric field, which creates DEP-cages.

DEP levitation arises from the
differences in conductivity and
permittivity between the particles and
the suspending medium.

DEP is able to produce a deterministic
motion of particles suspended in
device microchambers.
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Drug delivery

-

(U

Receptor-ligand

Interactions

Interactions cell -

functionalized beads

Single cell

Targeting

Cell

Phenotyping

www.siliconbiosystems.com

Interactions cell-lipospheres

Cell - Cell
Interactions

Cell lysis induced by
cytotoxic cells

Cell identification based on
cell-bead recognition and
sorting
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Controlled targeting of single cells
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Software control of

the number of
particles to route to
the target cell

K562 cells and 5 m Biorad beads in RPMI
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K562 cells and 5 m Biorad beads in RPMI
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Dielectrophoretic force depends on the particle size
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LCLs and beads in RPMI
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Microelectronics and biotechnology Is a
marriage in heaven

— Both deal with information processing

— ldeal matching of technology features

Still in search of killer application
— Only DNA analysis already main stream

Personal view about future killer app
— Diagnosis (cancer residual disease?)
— Therapy (immunology, stem cells?)

— Nanofactories (integrated cell breeders and
screeners)




