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sl abel -Free: The Motivation
100.000 $ (machinery)
1.000 $ the single-array

for DNA

g Tl Glucose
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50 $ (machinery)
0.05 $ the single strip
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The proplem of time Instaoility

Large time drift

Capacitance variation during DNA nyoridizaiiorn)
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The problern of-arge errors in deteciion
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Large Standard deviation
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The problern of large errors in deteciion

Large Standard deviation

Why ?

3 s: no detection with
confidence level up to 99.7%
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2l too large standard deviations on the DNA deteciiorn
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Fow to understancd the reason

~7

of tne tirne Instanllity?

600 Targets and |probes
%% hybridized on the Gold
Iy
T k\HmH 8 electrodes
L0 H%{L\LH%
100 ~
@ 1K
O T T T 1
0.01 0.1 1 10 100
Frequency [KHz]
G——
T r@ﬁ‘fﬂgrfﬁje shainivey s mnguypttgdfiadaren gffet nzidegthows Us
Capacitance bghayvionoh g deyer, Lrur'?rfT O R polution sample

-

\






Nanometer-size layer apertures




Irmproved surfac
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No ways of\direct access of the clean gold
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Tniols rmay pe used to improve ine DNA deteciion capaoility



Improved 1D nanorneier size iniols surfaces

Different kind of thiols developed by G.M.Whitesides
2 Just entered the market in 2006
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size layer apertures
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Improved Capacitance Stapility
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Irnproved penavior of tne Capacliance
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Irmproved 1D -nanocnip array




Irmproved DNA array

Better Ideal capacitor behavior



No interference by
non-specific proteins
>

S.Carrara ef al., Sensors and Actuators B, 2008, submitted
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Cancer BlIo=marrers detection
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S.Carrara et al., Sensors and Actuators B, 2008, submittfed
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Increasing Cancer Marker Concentrations
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Irnproved-Antipodies array

bit of lost in Ideal capacitor behavior



Large detecti
errors reduction
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to close rm% aperiures
Waier rmolecules adsorpiion




Water Acdsorotion In thin films

Zwater molecules




Water Acdsorotion In thin films

OH-terminated
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Water Acdsorotion In thin films




Waier Adsorpilon In inin fllms

probes binding

|

helical conformation

-terminated

helical conformation

Covalently linked by using threglycol
carnoxyl terrninaied alkyl Tniols
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Water Adsorption In thin films
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Conclusions

3x1=2 177
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Than you for your atiention!
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http://si2.epfl.ch/~scarrara/
sandro.carrara@epfl.ch
sandro_carrara@yahoo.it




