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INTRODUCTION cargo (0

Non-viral vectors (NVVs) are nanocontainers for encapsulating, transporting and introducing genetic material or drugs into
target cells. They combine functional components in a single nanoparticle made of synthetic polymers or biomaterials [1].

AN ALTERNATIVE TO VIRAL VECTORS (VVs)
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VLPs are one of the most studied NVVs for cell targeting therapies. They are composed of viral capsids devoid of their genetic material, thus taking advantage of viruses’
natural infection abilities but being non-pathogenic. They are biocompatible, stable and have a defined and uniform supramolecular structure based on subunit self-
assembling. The degree of similarity between VLPs and viruses depend on the number of proteins incorporated in the particle. In 1983, mouse polyomavirus became the first

described VLPs [7]. Receptor binding
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(CELL TARGETING APPLICATIONS: THEIR CURRENT STATUS
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Gene therapy involves the genetic manipulation of cells by introducing functional genes that express a new desired i P. 1N
function or correct a defective function in the cell by silencing a deregulated gene. The first gene therapy 6% Phasel
treatment was approved in Europe last October and uses VVs, although in China there have been gene therapy 29%
treatments for cancer available since 2003 [9]. Lip 6% Retrovirus

Drug delivery is based in the encapsulation of drugs or proteins in vectors that carry them specifically to target VaV 8% 19% Phase Il

tissues, which reduces side effects of conventional pharmacological treatments. Nowadays half of the clinical Naked DNA 64%
trials study antibodies as biological therapeutics [10]. 18%

Figure 4. (a) Vectors used in the almost 1850 gene therapy clinical trials to date. Though 2/3 are VVs, NVVs are gaining importance [9]. PV, Poxvirus; AAV, adeno-associated virus; Lip,
Lipofection; VaV, Vaccinia virus. (b) Distribution of clinical phases of nanoparticles used in drug delivery [10]. Most of the trials are still at initial stages, but liposome-encapsulated drugs are
\ already in clinical use for cancer treatment [5].
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