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ABSTRACT

Nanoparticles and liposomes of nanometer diameters have been considered as useful vehicles
for the therapies of various diseases including cancers [1,2]. A very important issue in the
therapeutical applications of these nano-carriers is to estimate the intake process and
efficiency after the nano-carriers binding on the cell membranes. In addition, three-
dimensional (3D) tracking of a nano-carrier can provide information about how a cell digests
and expels the carrier.

In this work we will present the 3D tracking of nanoparticles and liposomes on living
cells by the combination of the non-interferometric wide-field optical profilometry (NIWOP)
technique [3] and the polynomial-fit Gaussian weight (PFGW) tracking method [4]. These
two optical techniques achieve 20-nm 3D positioning accuracy for scattering particles in
bright-field images. We will show
3D tracks of gold nanoparticles
(AuNPs) coated with transferrins
on the membranes of fibroblasts.
The intake efficiency of these
AuNPs is estimated based on the
comparison of particle positions
and membrane heights. We will
also show the motion of 200-nm

Q liposomes containing 5 nm
iy 19 14 4@(\ AuNPs and tagged with fibroblast
growth factor (FGF) in a living
Figure: Left: a bright-field reflection image of a  cell. The temporal analyses of the
fibroblast. The arrow indicates a liposome containing liposome motion are used to
AuNPs bound on the membrane. Right: Bright-field identify active transportation and

3D tracks of a FGF—liposome moving in a living cell. diffusion processes of these
liposomes.
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