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» Channel-facilitated membrane transport

» Lab-on-a-chip fabrication technologies
» Chip fabrication exploiting Platinum features
» Single particle control

» Conclusions and outlook
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Transport of solutes across living system membranes occurs
through membrane protein forming water-filled channels
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Lab-on-a-chip fabrication technolo

Caonventic[)_\nal approach Alternative approach Challenge: 3D control

A

Nanoscale features

Microscale planar features Nanoscale planar features with variable thickness
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Chip fabrication exploiting focused ion beam
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Chip fabrication. Photolithography and replica molding

UV light
Chromitim_ Quartz

500 um

Final device:
patterned PDMS
b chip bonded to a
Silicon . glass slide
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Particle control by pressure gradient

Flow control of 300 nm particles through an array of microchannels with
different cross section via computerized pressure-based flow control system
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Particle manipulation with holographic
optical tweezers (HOT)

Use of a spatial light modulator to Manipulation of different

split a single laser beam into many ticles in diff
optical traps that can be P particles in different

independently positioned in 3D

channels
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Particle tracking

Tracking single particles
diffusing through the
different microfluidic

channels

Particles are isolated from
the background and 1.5
tracked by a custom- 1
made program based 0.5
on Labview 0
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Particle diffusion through long and narrow microchannels

The microfluidic chip is  The microscopic reservoirs are
filled with carboxyl- connected by five parallel
functionalized channels with different width and
polystyrene particles thickness:
with mean diameter
of 500 nm dispersed
ina 0.2 % solids
(w/v) 5 mM KCI
suspension
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Particle diffusion through arrays of microchannels
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Particle diffusion with binding sites

Looking for the optimal binding potential in protein channels

3 optical traps with
different intensity
placed in the middle of
3 different channels
with the same
dimension
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Conclusions

» Parallel channels with variable
height and width

» Particle diffusion inside
microfluidic channels

» Particle control through
holographic optical tweezers and
pressure gradient
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FIB deposition of Entropic effects in particle

complex 3D structures transport
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