Micro and Nanoscale Transport of Biomolecules through Pores
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Motivation Charged biomolecular transport in an implantable

« Model and analyze translocation of fluid flow and biomolecules through micro/nano artificial kldney
channels.

 Experiments to measure velocity, mole fraction & temperature profiles at nanoscale are
not possible.

 To study behaviour of electric current in channel from bio-sensing point of view.

 Impact:

— Cut design time of nanoscale devices. bovine serum albumin (BSA)

— Reduce the number of prototype devices. Slit-shaped nanopore

~10 nm deep, ~50 um wide
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implantable artificial kidney

hemofilter upstream surface section through AB

Filtration of biomolecule (BSA) through a synthetic membrane-based implantable artificial kidney
concieved to functionally substitute native kidney glomerulus in End-Stage Renal Disease Patients.
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Modeling DNA translocation
 Which forces affect DNA transport?
* Which parameters slow down DNA?
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Pore radius: 200nm (large end); 5nm (small end);

. dOWﬂ by adjusting electrolyte a 0005 / BSA, CarboniCAnhydrase,
Pore length 340nm; Surface charge density: 0.06C/m2
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force from the optical tweezer. Q Membranes with narrow and charged pores containing dilute electrolytes are more
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