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Experimental setup
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Polimerization

* Inicial preparation ® Dye molecule




Adhesive + Dye

Adhesive Dye

Photocurable with UV Interacts with the

Refractive index n=1.54 adhesive to start

Non toxic polymerization

Solvent resistent Tested dyes
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Dolimerizacion

Surface percolation

Polymer layer ac




Polimerizacion

Adsorption of new molecules

New dye mo




Polimerizacion

Growth




Polimerizacion

® Volume percolation




Results

- ® Surface Percolation
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t=0.05
P=55OSuW
® Lines with NileBlue-NOA63 1mM F~7,7 1022 phot cm2
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Applications

Fluorescent structures
with h<15nm
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Applications
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0 Growth on gold substrate (Au ~ 30nm)
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Applications

Neuron growth on
fluorescent grid

Costantino et al, 2005
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Grid made on a
comercial confocal
microscope
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Applications

also...




Diffraction limit




Diffraction limit
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Diffraction limit
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profile h b w
1 24.1 109 154
2 23.1 105 148

| 25 nm

y: 1.7 pm

0 nm
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Conclusions

SPAG places the nonlinearity at the growth
mechanism, not the light-matter
interaction.

Diffraction (linear response) is no longer a
limit.
10nm axial resolution in growth

2.5 times smaller than beam size in lateral
dimensions.
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Characterisation of LAPAP

Dwell Time and Laser Power

Fluorescence (a.u.)
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) 400 gradients : 200 IKVAV peptide and 200 control (biotin-4-fluorescein)
2) Cultured DRG on these gradient for 24 to 36 hours
3) Imaged all the gradients
4) Images randomly numbered and analyzed by a blind observer

Guided

Non-guided

J. M. Belisle, J. P. Correia, P. W. Wiseman, T. E. Kennedy and S. Costantino, Lab Chip, 2008, 8,
2164-2167.




Example of guided axon
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J. M. Belisle, J. P. Correia, P. W. Wiseman, T. E. Kennedy and S. Costantino, Lab Chip, 2008, 8,
2164-2167.




Sonic hedgehog Netrin-1 ‘
F. Charron, IRCM T. Kennedy , MNI

L. Levin, UdeM




J. M. Belisle, D. Ku ' Y, 9, 3580 - 3585




1. FITC goat anti-rat
2. Rat anti-ter119.
3. FITC goat anti-rat
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J. M. Belisle, D. Kunik and S. Costantino, Lab Chip, 2009, 9, 3580 - 3585
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— Electrostatic
— van der Waals
— Total force
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Nano Lett. 2010, 10, 4794-4798
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Laser printing single nanoparticles




Laser printing single nanoparticles
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Printing individual gold nanoparticles (Au NPs) using optical
forces. (a) Calculated radial (left) and axial (right) optical forces
acting on an Au NP with a diameter of 80 nm as a function of the
position in a Gaussian focused beam (532 nm, 10 mW).

Nano Lett. 2010, 10, 4794-4798
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Printing accuracy
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There is no fundamental limit! In addition:

- Increase solution viscosity - Orientation control by

- Tighter focusing polarization
- Microinjection

Urban et al. Submitted (2010)
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