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Quantum dot/nitroxide-based sensing platform for image-guided drug delivery in

cancer
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We developed polymersomes, embedding with quantum dots (QDs) and hydrophobic
nitroxide-labeled anticancer drug, as a new sensing platform for imaging of drug delivery in cancer. If
both substances are retained into the polymersome, there is no fluorescence of QDs. If nitroxide-labeled
drug is released from polymersomes, the fluorescence of QDs appeared.

On experimental cancer-bearing animals, using optical imaging, we established that these nanoparticles
were appropriate for imaging of cancer, lymph node mapping, as well as for imaging of drug delivery. A
strong fluorescent signal, corresponding to QD705 fluorescence, was detected in the tumor, as well as
into the lymph nodes. The half-life of QD/nitroxide-embeding polymersomes was 6+ 2 hours in the
bloodstream, 8+ 2 hours into the tumor and 11+ 3 hours in the lymph nodes. The data suggests these
size-controlled long-circulating polymersomes are useful matrix for development of nano-formulations with
theranostic capabilities.
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Fig. 1. Quantum dot-nitroxide sensor.
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Fig. 2. Polmersomes, embedded with QDs
and nitroxide-labeled anticancer drug.
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Figure 3. (A) Representative fluorescent
images of colon cancer-grafted mouse,
obtained at different times (within 24
hours) after i.v. injection of QD7%-labelled
polymersomes. Regions-of-interest (ROI):
ROI-1 — tumor area; ROI-2 — liver area.
(B) Dynamics of fluorescent spectra in
tumor area (ROI-1), overlapped with
autofluorescence spectra of mouse body,
obtained within 1-24 hours after i.v.
injection of QD7%-labelled polymersomes.
The fluorescent spectra were extracted
from the images in (A). (C) Kinetic curve
of QD7% fluorescence decay in ROI-1
within 48 h after injection, calculated at
Aem=705 nm. The data are means+SD

from 4 animals.
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