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Three dimensional Simulation
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for Microcantilever-Based Biosensor
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The flow field

In this work it is assumed that the
fluid is incompressible
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VVO
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(%—\t/+V .VV)=nV¥V +Vp=0

\L} : the velocity field

n . the dynamic viscosity
p : pressure

The concentration field

Transport of analytes to and from the
surface is assumed to be described by the
Fick's second law :
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[A] : the bulk concentration of anal
D : the diffusion coefficient of

V- .V[A] = DV*[A]




| . Bilosensor
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hannel height & Inlet flow velocity

Low channel heights and fast inlet flow velocities yields fast responses of the association a
dissociation phases, because the velocity of the convective transport of the analytes to the
eaction surface is accelerated with increase in the inlet flow velocity, and the time required f
e diffusion of the analytes into reaction surface reduces with the height of the channel.
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licro-channel with or without cavity

In the micro-cantilever based biosensor, the zone of the reaction surface is fabricated b
etching. The mechanism involves the translation of bio-molecular recognition and its
bsequent protein complex conformational change into bio-induced nano-mechanics o
face stresses.
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he shape of the reaction surface
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Sketch of the arrangemen
_ the V-shaped reaction
surface
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Micromixers- a review”
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Active micromixer :

Electroosmosis
micro-mixer

Han Chen, Yanting Zhanc
Igor Mezic, Carl Mein
Linda Petzold,
“NUMERICAL
SIMULATION OF
ELECTROOSMC
MICROMIXER
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1l . Micromixer

The flow field

In this work it is assumed that the
fluid is incompressible
1

=0
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T r
p(aa—\t/+V -VV)-nVV +V

\L} : the velocity field

n - the dynamic visc
p : pressure

The concentrat
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2 111 . Biosensor
Exact Analysis of Unsteady Convective (QCM)

Diffusion (1970, W. N. Gill, and R. Sankarasubramanian )
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Exact solution
0.2 -+ 3D Simulation solution

Dimensionless mean concentration
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dimensional Simulation
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V.
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V. AC
A electroosmosis
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V. AC
electroosmosis

no slip condition
- slip condition

U =—iAﬁ(|Av2
4n OX

N.G. Green, A. Ramos, A. Gonzalez, H.
Castellanos , “Fluid flow induced by non
fields in electrolytes on microelectrod
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V. AC
ulation of AC electroosmosis electroosmosis
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Simulation of TW electroosmosis electroosmosis

chamber

TWEO simulation results
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chamber height 380m
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Thanks for your listening !






