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In the fight against cancer, it is of utmost importance to damage diseased cells whilst leaving healthy tissue
unaffected. Vesicles composed of amphiphilic block copolymers have been proven to be promising nano-
carriers, which are capable of transporting a variety of pharmaceuticals to tumour sites [1]. Their application
can be extended to the field of nuclear medicine by designing ultra stable polymersomes, although such studies
are scarce. Here, we present a study demonstrating the radiolabeling of polymer vesicles with the molecular
imaging agent 111In, and their in vivo pharmacokinetics in mice. This has been examined using microSPECT,
the most powerful pre- clinical imaging technique in terms of spatial resolution.

The vesicles are composed of poly(butadiene-b-ethylene oxide) block copolymers, and the labelling has been
achieved by transportation of the radionuclide, complexed to a lipophilic ligand, through the hydrophobic
bilayer into the aqueous cavity containing a strong hydrophilic chelate [2]. A sufficient amount of the ra-
dionuclides was successfully encapsulated in the polymersomes (>90 % loading efficiency) with a negligible
loss of radiolabel upon incubation in serum (<5 % in 24 hours at 37 ˚C), allowing their safe application in in
vivo studies. The 111In containing 80 nm polymersomes have been subsequently used in pharmacokinetic
and bio-distribution studies using microSPECT. Both healthy and tumour bearing female Ncr nude mice were
injected intravenously or subcutaneously with 80 nm polymersomes loaded with 20 MBq 111In. Periodic
microSPECT images were taken, and a biodistribution was performed 24 and 48 h p.i.

The polymersomes have been observed to circulate a considerable time in vivo (longer than 6 h) in healthy
mice, and are primarily cleared by the spleen, which complies with the circulation time obtained in other in
vivo polymersome studies [3]. This in contrast to a much shorter circulation time observed for polymersomes
intravenously injected in tumour bearing mice, where the liver and spleen removed the polymersomes from
circulation within 1.5 h. Saturation of the RES by saturation with a higher polymersome concentration is
expected to prolong the blood circulation time of the vesicles. Very promising results were obtained for sub-
cutaneously injected mice, where a high retention rate of polymersomes in the interstitial tissue surrounding
the tumour site was observed, whereas unencapsulated 111In-DTPA was cleared immediately. This makes
subcutaneously injected polymersomes a valuable option for loco-regionally targeted tumour therapy.
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