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A Novel Drug Delivery System For Pancreatic Cancer Treatment: Tumor Targeting with
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Doxorubicin Liposome Modified with Chlorotoxin-Fc Protein
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Pancreatic cancer is the fourth most common cause of cancer-related mortality worldwide and is characterized
by local invasion, early metastasis, and a strong desmoplastic reaction. Blockage of the metastasis process remains a
significant clinical challenge requiring innovative therapeutic approaches. For these purpose, molecules that inhibit
matrix metalloproteinase (MMP) activity are potentially interesting. Because collagen 1V is one of the major
components of the basement membrane, MMP-2, is believed to be of special significance during tumor invasion.
Precisely locating tumors always proves to be difficult. To find a molecule that can specifically bind to tumor cells is
the key. Recently, chlorotoxin (CTX) has been proved to be able to bind to many kinds of tumor cells. The CTX
receptor on the cell surface has been demonstrated to be MMP-2. However, all the studies of CITx have focused on
brain tumors, gene delivery method and chemical drug delivery method. It remains an open question whether CITx
modified drug delivery system could specifically bind to other tumor cells beside gliomas. Since the CITx receptor
is MMP-2, which is also highly expressed in pancreatic cancer, breast cancer, lung cancer and so on. Thus, the aim
of this study was to identify the inhibitory mechanism of M-CTX-Fc on MMP-2 and to evaluate whether chlorotoxin-

Fc fusion modified drug delivery system has anti-tumor effect on PANC-1 cells.

In this study, the fusion protein (M-CTX-Fc) was generated by joining the CTX peptide to the amino terminus
of the human IgG-Fc domain without a hinge domain. The monomeric form of chlorotoxin was then used to target
PANC-1 cells. M-CTX-Fc decreased MMP-2 release into the media of PANC-1 cells. Furthermore, M-CTX-Fc was
shown to inhibit and arrest the cell proliferation machinery without being toxic to the cells. Thus, we evaluated
whether the M-CTX-Fc-modified liposomes could target the pancreatic cancer and further increase the antitumor
effect via increasing uptake in tumor cells and hence has an antitumor effect on pancreatic cancer. To realize this
strategy, We established the targeted liposomes conjugated to M-CTX-Fc and entrapped with anticancer drug (DOX).
The M-CTX-Fc modified liposome treatment slowed tumor growth more significantly than non-modified liposome
without causing the unexpected side effects and could be used as safe drug carriers. The immunohistochemical studies
showed a decrease in Ki67 and CD31 staining in tumor cells from DOX-SSL-M-CTX-Fc treated mice, which

suggests that an inhibition of tumor proliferation rate and angiogenic process associated with tumor growth.
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