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Urothelial tumors of upper urinary tract are ranked among the most common types of cancers worldwide and it has been considered
as one of the more expensive to treat due of its long-term propensity of recurrence. The current standard therapy to prevent
recurrence is intravesical Bacillus Calmette–Guerin (BCG) immunotherapy, but it presents several disadvantages such as BCG failure
and intolerance. Another way is to use chemotherapy, that has been reported to be generally better tolerated that BCG. In this case,
drugs such as epirubicin, doxorubicin, paclitaxel and gemcitabine are used. Nevertheless, intravesical chemotherapy only prevents
recurrence in the short-term[1],[2]. These failings can be partially attributed to the short residence time and low penetration of the drug
within the upper urinary tract and the cancer cells, resulting in a need for frequent drug instillation[3]. To avoid these problems,
biodegradable ureteral stents impregnated by supercritical fluid CO2 (SCF) with each of the four anti-cancer drugs were produced
(figure 1). Four types of drug-eluting biodegradable stents were studied, impregnated with paclitaxel, epirubicin, doxorubicin and
gemcitabine. The release kinetics of the impregnated drugs from the anti-cancer drug-eluting stents was measured in artificial urine
solution (AUS) for 9 days. The in vitro drugs release from the impregnated biodegradable ureteral stents was analyzed using a
microplate reader. The in vitro release study in AUS showed a higher release in the first 72h for the four anti-cancer drugs
impregnated after this time the plateau was achieved and the stent degrades after 9 days. Regarding the amount of impregnated drugs
by SCF the gemcitabine showed higher amount (109 μg) and the lower amount was obtained for paclitaxel (67 ng). The diffusion
coefficient and the impregnation yield were calculated. The anti-tumoral effect of the developed stents in transitional cell carcinoma
(TCC) - T24 cell lines was evaluated. T24 cell line was exposed to graded concentrations (0.01 to 2000 ng/ml) of the four drugs for
both 4 and 72 hours to determine the sensitivities to each drug (IC50). Toxicity as a result of both direct and indirect contact of the cell
lines with the different material conditions of biodegradable stent were studied. The four anti-cancer drugs showed a concentration-
dependent inhibitory effect on the T24 and HUVEC cell lines with IC50’s for paclitaxel of 7.30ng and 501.50ng, respectively. The T24
cell line shows to be more sensitive than HUVEC cell line for all the anti-cancer drugs tested. The direct and indirect contact of the
anti-cancer biodegradable stents with the T24 and HUVEC cell lines confirm the anti-tumor effect of the stents impregnated with the
four anti-cancer drugs, reducing around 75% of the viability of the T24 cell line after 72h and no killing effect in the HUVEC cells.
Finally, this study has shown the killing efficacy of the anti-cancer drug eluting biodegradable stents in vitro for the T24 cell lines,
with no toxicity observed in the control, non-cancerous cells.
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