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Abstract:

When an entity is taken up by the cell through endosomal pathway, the size of

the entity is restricted to 10nm to 100nm. Atomic or molecular sized particles do

not need to be endocytosed into the cell rather these can readily diffuse through

the cell membranes in a reversible way. Larger sized particles have difficulties to

be taken up by the cell through endocytosis and sometimes disrupt the structure

of cell organelles and thereby kill the cell through lysis. Endocytosis is one-way

traffic and hence, an entity entering the cell through endosomal pathways can not

come out of the cell. As a result, unlike diffusional entry, endocytosis leads to

more cell uptake by these particles. The cell uptake of the particles can be further

enhanced by bringing them in the proximity of the cell which we call “cell

targeting”. As a result, particles of nanometer size and having appropriate

targeting strategy to specific cell types can lead to enhanced accumulation in

cells, less distribution to the other parts of the body and consequently enhanced

therapeutic action with minimum or no side reaction. The dosage form with

nanomedicines is thus drastically reduced compared to that of conventional free

drug. This is what the advantage of nanomedicine over conventional molecular

medicine is. A large number of drug molecules can be aggregated to form nanosized

aggregates or several drug molecules can be loaded inside a nano-sized

carrier so that the overall size becomes 10nm to 100nm diameter. The

advantage of the latter strategy is that one can do a lot of chemistry on the

surface of the nano-carrier to make it an effective agent for diagnostics,

therapeutic and imaging purposes. Although drugs are usually cytotoxic in nature,

the nano-carriers in which the drugs are loaded should be biocompatible,

biodegradable or bioeliminable, non-antigenic and can protect the drug in the

body from external hostile environment like pH, temperature or enzymatic

degradation. In addition, solubilisation of the drugs according to their

hydrophilicity or hydrophobicity, RES evasion of the nano-carriers and

consequently long circulation in the blood, good dispersibility of nano-carriers in

aqueous medium and sustain release of drug in the body are some of the

desirable properties of nanomedicine formulations for effective therapeutic

activity. Nanomedicines can be administered through parenteral or oral routes or

it can be given topically. Various forms of targeting strategies are taken for

delivering drugs to specific tissues carried by nanoparticles. Some special types

of drug delivery using nano-carriers are: drug delivery to brain, ophthalmic

delivery, delivery of genetic materials to nuclei of the cells etc which need special

strategy.

In our laboratory we have optimized different nanomedicine based technologies

such as parenteral and oral formulations of anticancer drugs, ophthalmic

formulations, gene delivery formulations, targeted delivery to brain from systemic

circulation, enzyme therapy formulations using hollow gold nanoparticles etc.
