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Colloid Probe Atomic Force Microscope has been developed to in-situ characterise
the interaction forces, deformation and nano-rheological properties of surface
immobilised polymer colloids composed of polydimethylsiloxane (PDMS), with
various degrees of internal cross-linking (i.e. from liquid-like droplets to viscoelastic
particles). This approach has been extended to characterise individual red blood

celis (erythrocytes) under physiological conditions. |

At relatively large silica probe-droplet/cell separations the observed repulsive forces
on approach can be described by electrical double layer interactions between rigid
bodies. Upon closer approach, deformation leads to weaker forces than expected for
rigid bodies. The zero of separation can be determined by shifting the weak force
tails to coincide with the known rigid body behaviour, hence the level of deformation
can be determined and the spring constant estimated. Force curve hysteresis is
exhibited upon retraction; this is drive velocity and loading force dependent and
indicative of a visco-clastic response. A theoretical fit to the force curve data has
been used to determine the ‘viscous” and “elastic” moduli, and a characteristic

relaxation time of cross-finked droplets or cells. Differences in the deformation
response of polymer colloids and cells have been identified and reflect differences in

structure. The influence of interfacial modification (by adsorbed surfactant or
nanoparticles) on the nano-rheological properties has been determined; this gives
insight into “bulk rheology control” versus “interfacial control” of deformability in

polymer colloids.



