o, iz Q)
DRESDEN ur biomaterialien presaen

Fakultat Mathematik und Naturwissenschaften, Professur Physikalische Chemie, Mess- & Sensortechnik

Diffusion and electrophoretic
transport of DNA Polymers in
Microfluidic Channels made of PDMS

Ronny Sczech

NanoTechnology

‘ E —

Braga [Portugal)
<z September 06-10, 2010




TECHNISCHE Max-Bergmann-Zentrum
ggé‘é%'?’r“ fir Biomaterialien Dresden

Acknowledgements

1

Prof. Dr. Michael Mertig Katrin Glinther Philipp Fuchsenberger Juliane Posseckardt

[ J
GlM Dr. Ing Steffen Howitz

TU Dresden, 12.11.09 Max-Bergmann-Centre of Biomaterials slide 2



TECHNISCHE Max-Bergmann-Zentrum
UNIVERSITAT fur Biomaterialien Dresden

DRESDEN

Confinement effects on conformation
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Cartoon of a A-phage DNA molecule (a) unconfined in free solution (R: radius of
gyration), (b) confined in one dimension as in a nanoslit {depth of slit <R3}, (c) confined in a
nanochannel (diameter <R;;). The three DNA contours have been drawn roughly to scale relative

to one another. The small scale bar represents the spatial resolution limit.
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Scallng behawor of DNA under confinement
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Bonthuis, D. J.; Meyer, C.; Stein, D. & Dekker, C.
Conformation and dynamics of DNA confined in slitlike nanofluidic channels. Phys Rev Lett, 2008, 101
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Circulation of DNA in channels

Velocity of a molecule

depends on its height, z, in
the channel.

The transport of a polymer
is predicted to become z-
independent in the nano-
confined regime

Stein, D.; Deurvorst, Z.; van der Heyden, F. H. J.; Koopmans, W. J. A.; Gabel, A. & Dekker, C.
Electrokinetic Concentration of DNA Polymers in Nanofluidic Channels, Nano Letters, 2010, 10, 765-
77%_1 Dresden, 12.11.09 Max-Bergmann-Centre of Biomaterials slide 5



TECHNISCHE Max-Bergmann-Zentrum
ggl's‘g%'g'lmr fur Biomaterialien Dresden

Simulated voltage profile

Electrical Field Distribution
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PDMS stamp
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Filling procedere

Inlet Pump — QOutlet

Palycarbonate body
FOMS
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Coverslip
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Accumulation of mo

ecules due to the electric field
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Accumulation of DNA molecules due to electric field
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Diffusion of DNA molecules in equilibrium
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Stretching of DNA in flow

10 pm
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Stretching of DNA in Flow (switch off)
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Stretching of DNA in Flow (switch on)
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Thank you for your kind attention.
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DNA conjugated with quantum dots
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DNA conjugated with quantum dots
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Fluctuation of DNA conjugated quantum dots
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