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DOX than OSRC-2 cells (Fig. 5A). At a dose of 10 pg/ml DOX to OSRC-
EC, the internalized DOX/cell was found to be 2.38 x 10 *ng, which
causes the death of about 80% of cells (Fig. 5A). In addition, at adose
of 3 pg DOX/20 g body weight of mice, the amount of large size
RGD-PEG-LP (DOX) was found to be 2.5 ¥ID/g tumor (Fig. 2A),
where most of the particles targeted the TECs (Fig. 2B). TECs
represent about 2% of tumor tissue (2 x 10° cells/g tumor) [38,54],
the availability of DOX in one TEC would be 37.5 x 10 © ng (Fig. 7),
which is only 6 times lower than the DOX found in vifro conditions.
It is feasible that a ~6 times higher amount of DOX delivered by the
large size RGD-PEG-LP (DOX) would be able to kill ~80% of the
OSRC-ECs in OSRC-2 tumors. Furthermore, the number of tumor
cells is about 100-times greater than the TECs in tumor tissues
[38,54,55], hence attacking one TEC would lead the suppression of
growth or death of many surrounding tumor cells [29,56].
Compared to the DOX delivered by Doexil to tumor cells, about 40
times higher amount of DOX could be delivered by large size RGD-
PEG-LP to TECs (Fig. 7) where TECs are ~ 100 times more sensitive
to DOX. These calculations explain the better therapeutic efficacy of
large size RGD-PEG-LP for the treatment of RCC. Due to the resis-
tance of RCC, DOX is not used clinically. However, this study out-
lines a potential approach for treating RCC by utilizing DOX loaded
nanoparticles via the targeting of tumor vessels.

5. Conclusions

Collectively, small size PEG-LPs (either Doxil or RGD-PEG-LP}
extravasate to DOX resistant tumor cells via the EPR effect, where
the large size RGD-PEG-LP (DOX)} can minimize the EPR effect and
specifically bind to and kill the TECs, a process called the anti-
angiogenic effect. This then leads to the death of angiogenesis
dependent tumor cells. Therefore, the anti-tumor activity of the
large size RGD-PEG-LP (DOX]) at its lower dose against RCC tumors
can be ascribed to the selective targeting and apoptosis of TECs
{OSRC-ECs) and destruction of the tumor vasculature rather than
having a direct effect on drug resistant OSRC-2 cells. For targeting
TECs in drug-resistant cancer, the large size particle shows more
promise than the small size version, because of its higher target-
ability and drug delivery efficiency to TECs. Even though; large size
particles remained beyond the interest of use, our results show an
application of such particles in cancer therapy, indicating the shift
of paradigm. The results obtained in this study revealed an effective
anti-angiogenic therapy mediated by controlling the size of the
nanoparticles for the treatment of drug-resistant, rapidly growing
kidney cancer, indicating an attractive approach for future clinical
trials.
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