Nano-sized Polymeric Carriers for Cancer Diagnostics and Therapy
Ayelet David

Department of Clinical Biochemistry and Pharmacology, Faculty of Health Sciences, Ben-Gurion University
of the Negev

Drugs administered to treat cancers typically distribute randomly throughout the body, resulting in
a lower concentration of the drug at the tumor and some severe side effects due to the lack of
specificity of the anticancer agent. Targeted drug delivery systems have the potential to offer
more effective treatment with significantly reduced adverse effects through specific interactions
with the intended cells. Over the last few years we have designed and synthesized various nano-
sized polymeric carriers that can target both the tumor and its microenvironment (1-6). These
nanocarriers can passively accumulate in solid tumors following intravenous administration by
slow leakage across highly permeable neovasculature, owing to the enhanced permeability and
retention (EPR) effect. Our water-soluble polymeric carriers, including polymer-drug conjugates
and self-assembeled polymeric micelles, can be further equipped with targeting ligands (short
peptide and oligosaccharide) specific for endothelial and cancer cells markers, to improve the
efficacy of anticancer drugs and oligonucleotides and diminish non-specific toxicity in the

treatment of cancer.
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We further developed novel polymeric scaffolds to increase the drug concentration in selected
sites by the use of caged cell penetrating peptide (cCPP) sequences that could trigger
penetration into specific type of cells only once illuminated by light, and thus can overcome the
major drawback for the CPP clinical development, i.e. the lack of cell specificity (7). We
demonstrated that the neutralization of the cationic resudues of the CPP with photo-cleavable
caging molecules can lead to conditional light-dependent cell penetration functionality (Fig. 2a).
The cell viability profiles revealed a “light switch” in cytotoxicity of polymer conjugate bearing a
proapoptotic drug p-(KLAKLAK), and cCPP (P-(cCPP)-KLAK) (Fig. 2b).
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Fig.2: a). Light activated penetration of P-(cCPP)-FITC. b). Cytotoxicity due to light-induced delivery of P-(cCPP)-KLAK
into different cancer cells.

We have recently generated a series of new water-soluble
copolymers as diagnostic probes that could be used in vivo to
target various diseases. These polymeric probes carry cell
targeting ligans as well as multiple copies of Near Infrared
Fluorescent (NIRF) dye on the same polymeric backbone. Using
this approach, non-invasive tumor detection can be greatly

improved (Fig.3)
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