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Abstract : Drug is delivered can have a significant effect on its efficacy. Various drug delivery and drug targeting
systems are currently under development. Targeting is the ability to direct the drug. Two major mechanisms for drug
release passive and active targeting. Controlled drug release and subsequent biodegradation are important for developing
successful formulations Colloidal drug carrier systems such as micellar solutions, vesicle and liquid crystal dispersions,
as well as nanoparticle dispersions consisting of small particles of 10–400 nm diameter show great promise as drug
delivery systems.
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Introduction
The method by which a drug is delivered can have a
significant effect on its efficacy. Some drugs have an
optimum concentration range within which maximum
benefit is derived, and concentrations above or below
this range can be toxic or produce no therapeutic
benefit at all
To minimize drug degradation and loss(1), to prevent
harmful side-effects and to increase drug
bioavailability and the fraction of the drug
accumulated in the required zone, various drug
delivery and drug targeting systems are currently under
development. Among drug carriers one can name
soluble polymers, micro particles made of insoluble or
biodegradable natural and synthetic polymers,
Microchips(2), microcapsules, cells, cell ghosts,
lipoproteins, liposome’s, and micelles. The carriers can
be made slowly degradable, stimuli-reactive (e.g., pH-
or temperature-sensitive), and even targeted (3) (e.g., by
conjugating them with specific antibodies against
certain characteristic components of the area of
interest). Targeting is the ability to direct the drug-
Two major mechanisms can be distinguished for

addressing the desired sites for drug release: (i) passive
and (ii) active targeting Controlled drug release and
subsequent biodegradation are important for
developing successful formulations. Potential release
mechanisms involve: (i) desorption of surface-bound
/adsorbed drugs; (ii) diffusion through the carrier
matrix; (iii) diffusion (in the case of nanocapsules)

Through the carrier wall; (IV) carrier matrix erosion;
and (v) a combined erosion /diffusion process. The
mode of delivery can be the difference between a
drug’s  success  and  failure,  as  the  choice  of  a  drug  is
often influenced by the way the medicine is
administered(4).  Sustained  (or  continuous)  release  of  a
drug involves polymers that release the drug at a
controlled rate due to diffusion out of the polymer or
by degradation of the polymer over time. Pulsatile
release is often the preferred method of drug delivery,
as  it  closely  mimics  the  way  by  which  the  body
naturally produces hormones such as insulin.
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Drug Delivery Systems
The global market for advanced drug delivery systems
was more than €37.9 billion in 2000 and is estimated
to grow and reach €75B by 2005 (i.e., controlled
release €19.8B, needle-less injection €0.8B,
injectable/implantable polymer systems €5.4B,
transdermal €9.6B, transnasal €12.0B, pulmonary
€17.0B, transmucosal €4.9B, rectal €0.9B, liposomal
drug delivery €2.5B, cell/gene therapy €3.8B,
miscellaneous €1.9B). Developments within this
market are continuing at a rapid pace, especially in the
area of alternatives to injected macromolecules, as
drug formulations seek to cash in on the €6.2B
worldwide market for genetically engineered protein
and peptide drugs and other biological therapeutics.

Drug Delivery Carriers
Colloidal drug carrier systems(5) such as micellar
solutions, vesicle and liquid crystal dispersions, as well
as nanoparticle dispersions consisting of small
particles of 10–400 nm diameter show great promise
as drug delivery systems. When developing these
formulations, the goal is to obtain systems with
optimized drug loading and release properties, long
shelf-life and low toxicity. The incorporated drug
participates in the microstructure of the system, and
may even influence it due to molecular interactions,
especially if the drug possesses amphiphilic and/or
mesogenic properties (7).

Pharmaceutical carriers
Micelles formed by self-assembly of amphiphilic
block copolymers (6) (5-50 nm) in aqueous solutions

are of great interest for drug delivery applications. The
drugs can be physically entrapped in the core of block
copolymer micelles and transported at concentrations
that can exceed their intrinsic water- solubility.

Moreover, the hydrophilic blocks can form hydrogen
bonds with the aqueous surroundings and form a tight
shell around the micellar core. As a result, the contents
of the hydrophobic core are effectively protected
against hydrolysis and enzymatic degradation. In
addition, the corona may prevent recognition by the
reticuloendothelial system and therefore preliminary
elimination of the micelles from the bloodstream. A
final feature that makes amphiphilic block copolymers
attractive for drug delivery applications is the fact that
their chemical composition, total molecular weight and
block length ratios can be easily changed, which
allows control of the size and morphology of the
micelles. Functionalization of block copolymers with
crosslinkable groups can increase the stability of the
corresponding micelles and improve their temporal
control. Substitution of block copolymer micelles with
specific  ligands  is  a  very  promising  strategy  to  a
broader range of sites of activity with a much higher
selectivity.

Liposomes are a form of vesicles that consist either of
many, few or just one phospholipid bilayers. The polar
character of the liposomal core enables polar drug
molecules to be encapsulated. (8) Amphiphilic and
lipophilic molecules are solubilized within the
phospholipid bilayer according to their affinity
towards the phospholipids. Participation of nonionic
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surfactants instead of phospholipids in the bilayer
formation results in niosomes. Channel proteins can be
incorporated without loss of their activity within the
hydrophobic domain of vesicle membranes, acting as a
size-selective filter, only allowing passive diffusion of
small solutes such as ions, nutrients and antibiotics.
Thus, drugs that are encapsulated in a nanocage-
functionalized with channel proteins are effectively
protected from premature degradation by proteolytic
enzymes. The drug molecule, however, is able to
diffuse through the channel, driven by the
concentration difference between the interior and the
exterior of the nanocage.

Administration Routes
The choice of a delivery route is driven by patient
acceptability, the properties of the drug (such as its
solubility), access to a disease location, or
effectiveness in dealing with the specific disease. The
most important drug delivery route is the peroral
route.An increasing number of drugs are protein- and
peptide-based. They offer the greatest potential for
more effective therapeutics, but they do not easily
cross mucosal surfaces and biological membranes;

they are easily denatured or degraded, prone to rapid
clearance in the liver and other body tissues and
require precise dosing. At present, protein drugs are
usually administered by injection(9).

Future Opportunities and Challenges
Nanoparticles(10)and nanoformulations have already
been applied as drug delivery systems with great
success; and nanoparticulate drug delivery systems
have still greater potential for many applications,
including anti-tumor therapy, gene therapy, and AIDS
therapy, radiotherapy, in the delivery of proteins,
antibiotics, virostatics, vaccines and as vesicles to pass
the blood - brain barrier.

Conclusion
Various drug delivery and drug targeting systems are
currently under development. Targeting is the ability
to direct the drug. The choice of a delivery route is
driven by patient acceptability, the properties of the
drug  (such  as  its  solubility),  access  to  a  disease
location, or effectiveness in dealing with the specific
disease
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