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Development of innovative cancer treatment technology bﬁ enhancing intratumoral
penetration and cellular uptake of nanoparticles by weak electric current
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The purpose of this study was to establish an efficient cancer treatment
method by enhancing the EPR effect and inducing intracellular uptake of nanoparticles by
iontophoresis (IP). We succeeded in increasing the tumor accumulation of nanoparticles administered
intravenously to tumor-bearing mice by about 2 times by IP. We also found that IP increased
FITC-labeled dextran leakage in embryonic chicken eggs by about 2-fold. We also found that tumor
tissue IP reduced the expression level of connexin Cx43 and promoted phosphorylation, activated
GTPase through Hsp90 protein activation, and induced unique endocytosis. In addition, the
combination of IP and anti-cancer nanoparticles tended to suppress tumor growth more than
administration of nanoparticles alone.
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