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Synthesis and application of spherical colloids with visible rotational motion
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Colloidal systems consist of microscopic particles tens of nanometers to
microns in size, suspended in a liquid medium. Optical microscopy can be used to locate single
particles and directly observe structural change. However, when the particles are spherical, it is
not possible to observe the rotational motion of single particles, despite rotation being a
sensitive degree of freedom to fluid flow in dense suspensions. The aim of this project was to
synthesise spherical particles with an anisotropic fluorescence. The original plan was to use a
plastic material, but this did not prove successful. Instead, a silane coupling agent was used to
create a particle with a small core of the same material but different color embedded just below the

particle surface. We thus realised colloidal particles whose rotational Brownian motion was easily
visible using confocal microscopy, even in dense systems. These particles also hold promise as a
probe for shear flow at the micron scale.
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