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Nanocomposite Particles
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Broad Excitation

Magnetic Nanoparticles
Reduce T2 relaxation
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Self-Assembled Micellar Nanocomposites

Micelle Nanocomposites

¢ o

Amphiphile Micelle Nanocomposite

Ruan et al., Nano Letters, 2010, 2220;
Ruan et al. J Nanoeng Nanosys, 2010, 81
Ruan, Winter, Nano Letters. 2011, 941.



Interfacial Instability

1 batch ~ 0.1 mg

Zhu JT, Hayward RC. Journal of the American Chemical Society. 2008;130:7496-502.
Granek R, Ball RC, Cates ME. Journal De Physique li. 1993;3:829-49.
Animation by A. Duong



Introduction to Electrospray
Collaboration with Barbara Wyslouzil, ChBE, OSU

Organic Solvent, Agqueous Solution:
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Process Optimization

f\ ’J f\ If\—14

4& Cm."'ff

=
o

Spheres

Mix Worms & Spheres

=
s

Not Viable

=
N

® Spheres Batch 2

A Mix Worms & Spheres
Batch 2

=
o

Q ratio (Outer/Inner)

2,mg/m| pe ”5 g/ml . 10 mg/hﬂl»

® %8 ¢

e & . %
& ~ % & = & & .
TeS ol T



Wormlike Micelles
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Yield and Size Distribution
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Particles Produced and Uses

Imaging
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Conclusions

* Micellar nanocomposites can be synthesized by
interfacial instability.

« Nanocomposites can be synthesized by electrospray
iIncreasing yield and with potential for continuous
fabrication.

« Synthesis is robust, with little change in
‘ particles produced over a wide range of
process parameters.
« Alternative structures can be created by
altering polymer characteristics.

» Several types of particles can be produced
using this approach.
» Particles have applications in several fields.
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