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    Drug delivery into tumors consists of two interconnected tasks: targeted delivery of 
drugs INTO tumors and the transfer of drugs or drug- loaded drug carriers INSIDE tumor 
cells. To deliver drugs and diagnostic agents into tumors via the enhanced permeability 
and retention (EPR) effect, long-circulating liposomes and micelles are used. Liposomes 
are already clinically used for the delivery of doxorubicin, while micelles are especially 
efficient in delivering poorly soluble drugs, such as paclitaxel. The potential of long-
circulating liposomes and polymeric micelles as drug carriers may be still further 
improved by attaching targeting ligands, including specific antibodies, to their surface. 
Using PEG-PE activated at its distal end with p-nitrophenylcarbonyl group, we attached 
various ligands (in particular, nucleosome-specific monoclonal 2C5 antibody with broad 
anti-cancer specificity) to the surface of drug- loaded liposomes and micelles. Drug-
loaded 2C5 antibody-bearing liposomes and micelles provide sharp increase in killing 
cancer cells in vitro. Cancer-specific 2C5 immunomicelles demonstrate also an increased 
accumulation in experimental tumors, including brain tumors, and their better killing in 
vivo. The same systems can also be used for targeted delivery into tumors various 
imaging agents, such as 111-In for gamma-imaging or Gd for Magnetic Resonance 
Imaging, providing enhanced tumor imaging. 
     The second problem is that drugs and DNA delivered inside cells via the receptor-
mediated endocytosis usually undergo a substantial degradation in cell lysosomes. 
Although certain drug carriers such as pH-sensitive liposomes, may provoke endosome 
destabilization and facilitated drug release into the cytoplasm, additional methods for the 
intracellular drug delivery are still at large. The coupling of cell-penetrating peptides such 
as TAT peptide, to various molecules, including peptides and proteins (enzymes), or even 
to small colloidal particles dramatically facilitates their intracellular delivery. Even 200 
nm liposomes can be successfully delivered into the cell cytoplasm if a sufficient number 
of TAT peptide molecules are attached to their surface. The successful cell trancfection 
was achieved both in vitro and in vivo, by using TAT-liposome/DNA complexes. In 
addition, drug or gene- loaded nanocarriers can be engineered, where tumor-targeting and 
cell-penetrating functions can “switch on” and “switch off” depending on the specific 
conditions of surrounding target tissue (tumor). 
     The combination of EPR-mediated and antibody-targeted delivery of drug- loaded 
nanocarriers into tumors and their subsequent cell-penetrating peptide-mediated delivery 
inside cancer cells can significantly improve the efficiency of cancer therapy. 
 


