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The maximum force that can be generated by optical tweezers is limited by the trap efficiency
and light power used. Increasing the light power eventually leads to heating and photo
damage in case of biological applications. Increasing the refractive index mismatch between
the trapped microsphere and its surrounding medium increases the trap efficiency, however,
there is an upper limit to this mismatch since the destabilizing scattering force increases
stronger with the mismatch than the stabilizing gradient force. Here we fabricated anti-
reflection-coated, high refractive index particles composed of titania that cannot be trapped by
a single gradient trap unless coated. We find an almost two-fold improvement in trapping
efficiency compared to polystyrene microspheres in agreement with Mie theory calculations.
Using these coated microspheres, we expect to achieve forces of up to a nanonewton with a 4
W laser. Optical tweezers experiments in the nanonewton force range, for instance protein
unfolding or intra- and intercellular measurements, with sub-piconewton resolution are
therefore feasible.
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