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Abstract: In molecular nanotechnology and supramolecular chemistry, control of dynamics, i.e.
translational and rotational motion, is one of the most fundamental problems and challenging
goals. Autonomous propulsion properties of microparticles depend strongly on the patrticle size,
shape, anisotropy (isotropic NPs vs. Janus NPs) and the propulsion mechanism. But can we
extrapolate the swimming behaviour of particles as we keep reducing the scale? Can isotropic
nanoparticles be self-motile? What is the size limit for catalytic swimmers? To answer this
guestions we have prepared a series of nanoparticles of different sizes and shapes. We have
chosen two different strategies to achieve propulsion by means of catalytic H202
decomposition: (1) grafting a manganese catalyst to the surface of silica nanopatrticles and (2)
growing a Pt half-shell on Au-silica Janus NPs. Since fluorescent swimmers facilitate direct
motility studies, even at sizes smaller than the optical diffraction limit, some strategies for
fluorophore-attachment will also be presented. Possible methods for studying autonomous
propulsion at the nanoscale will be discussed.
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Spherical silica particles (a, b, c, d, e,
f and g), rodlike particles with aspect
ratio 3:2 (h) and functionally
anisotropic Janus patrticles (i). Scale
bars are: 30 nm (a); 50 nm (b); 70
nm (c); 200 nm (d, e); 500 nm (f, g,
h); 1 pm (i).

Schematic representation of  the
manganese catalyst, attached to the
surface of a silica nanoparticle to act
as a propulsion unit.

SiO,-Au-Pt Janus nanoparticles.
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