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1. Introduction

Medicines have been traditionally given to patients in the forms of
pills (“small ball or round mass of medicine”), from Middle Dutch or
Middle Low German “pille” [1] corresponding to modern encapsulated
nano drugs. Or in the form of a drug as in French “drogue” [2], a natural
or synthetic soluble chemical, corresponding to covalent nano drug. The
fundamental difference between pills and drugs is that the active re-
agent in the pill or capsule is not immobilized by chemical bonds and
thus is free to evade the carrier material (micelle, liposome, suspended
water insoluble precipitate), whereas the drug given e.g., in the form of
a soluble nano drug contains an active natural or synthetic compound,
which is covalently bound to a macromolecular platform and often re-
sembles a prodrug.

The main features of a nano drug are precise targeting and delivery, which
are equally important for successful treatment. Addressing safety is of great
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Properties of therapeutic polymers.
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importance. Unsecured delivery could cause adverse reactions/side effects
that occur when a toxic drug and targeted carrier are disconnected during
delivery and the drug becomes available elsewhere. To achieve a rapid
transport through the body's vascular system, minimize clearance through
kidneys and facilitate high penetration through tissue and membrane
barriers, imaging or therapeutic delivery vehicles have been developed
that cover a range of nanoscale sizes (5-400 nm) [3,4].

Transported cargo may be both chemically (covalently) bound to the
vehicle, and cleaved from the vehicle platform to become the pharma-
cologically active drug. The bound drugs are not free to diffuse from
the carrier, whereas in contrast, encapsulating vehicles transport the
drugs in their free unbound form. Encapsulating vehicles are liposomes,
micelles, or one of several nanoparticles fabricated by dispersion or pre-
cipitation methods. Encapsulating devices release their cargo by sponta-
neous drug diffusion or after nanoparticle dissolution or capsule
erosion. The nano capsules can be designed to “open” at the targeted
delivery site in response to the typical environment such as local pH
or enzyme cleavage activity. However, because of spontaneous diffusion
and capsule-destabilizing environment, release can occur in an uncon-
trolled fashion and cause harmful damage to healthy tissue. Micelles
have a structure, which is in dynamic equilibrium with their parts
forming free constituents. They are self-assembled only when the con-
centration of the free constituents exceeds the so-called critical micelle
concentration (CMC). Below CMC the micelles are instable and dissoci-
ate into the free constituents [5,6], which may occur with injected mi-
celles when they circulate in the vascular system. Concomitantly with
the dissociation, the drug located in the micelle core will be released
into plasma. Despite this possibility and uncontrolled drug diffusion
out of capsules, micelles and other encapsulating devices are frequently
used for targeted drug delivery. In this review, we analyze the best pos-
sibility for the drug delivery through the multiple bio-barriers with the
special attention to the delivery to the brain.
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