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Chemotherapy i1s often used to treat cancer, and it is expected to destroy the tumor cells for
maximum treatment efficacy, while minimizing side effects in other organs. To achieve optimum cancer
treatment, drug delivery system (DDS), especially targeting techniques, is often utilized. Targeting
techniques are classified into passive targeting and active targeting, and the former is based on the
enhanced permeability and retention (EPR) effect. On the other hand, active targeting is based on the
use of targeting ligands. FA has been widely utilized as a promising targeting ligand, because folate
receptor (FR) is overexpressed in many human tumor cells, including malignancies of the ovary, brain,
kidney, breast, myeloid cells and lung, and has little expression in normal tissues.

Cyclodextrins (CyDs) have been widely applied to DDS because of their good bioadaptability. CyDs
can form inclusion complexes with various drugs. Recently, a number of FA-modified CyDs have been
designed as tumor-targeting drug carriers. However, there are few reports in which targeting of
antitumor drug in vivo were achieved using FA-conjugated CyDs. More recently, we prepared FA-
clustered B-CyD, possessing caproic acid between FA and B-CyD molecules as a spacer (FA7-B-CyD),
and demonstrated that this conjugate was useful as a tumor selective antitumor drug carrier in vitro
and in vivo. In this project, to expand the application of FA7-B-CyD as an anticancer drug carrier for
various anticancer drugs such as doxorubicin (DOX), paclitaxel (PTX), irinotecan (IRT), etc, we
evaluated the pharmacokinetics of these anticancer drugs after intravenous administration in tumor
bearing mice.

The intravenous administration of the complex of doxorubicin (DOX)/FA7-B-CyD to tumor-bearing
BALB/c mice showed potent antitumor effect without any significant change in blood chemistry values.
In addition, we determined the blood concentration and organ levels of DOX. As the result, FA7-B-
CyD improved the blood retention of DOX and suppressed the migration of DOX to the heart, compared
with DOX alone. These results strongly suggested that the complex could suppress the severe
cardiotoxicity caused by DOX. Similar results were observed in IRT/FA7-B-CyD complex and PTX/FA7-
B-CyD complex system in cancer models. In addition, FA7-B-CyD is expected to be applied to neutron
capture therapy as well as anti-cancer drug carrier. The present technology will help chemotherapy for
cancer and contribute to multidisciplinary cancer treatment strategies including surgery and radiation
treatment. In addition, since this technology is expected to deliver various anti-cancer drugs to tumor
tissues, it greatly contributes to the enhancement of anti-tumor effect and the reduction of side effects,
and the development success rate of the drug seeds discovered by the pharmaceutical companies is
improved. In fact, since FA7-B-CyD has been licensed to two pharmaceutical companies in two cases,
we will continue to work to understand the situation and support drug development. It also plans to
continue licensing out to other pharmaceutical companies. On the other hand, it is important to
continue to verify for which cancer type this carrier is effective.

Collectively, this technique should be a promising approach to treat cancer by controlling

pharmacokinetics of anticancer drugs.



