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Abstract: Nano scale systems have been developed in the arena of nanomedicine for the identification,
preclusion and treatment of various diseases. Such systems includes polymeric conjugate molecules like
micelles that display effective potential to be used in therapeutics. Micelle is an aggregate of molecules that
forms a colloidal spherical structure exhibiting physical compatibility with other molecules making it suitable
as a pharmaceutical agent. Polymeric self- assembling micelles are commonly considered as convenient

nano- carriers in diagnostic, imaging, delivery systems etc.
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1. INTRODUCTION

Micelle is formed by the aggregation of several
atoms, electrically charged molecules etc,
attaining a spherical assembly which is
hydrophobic from the inside and hydrophilic
from the outer surface enabling its interaction
with water molecule [1, 2]. Micelles exhibits
high degree of compatibility with other
biological molecules [3]. Thus displayed high
stability with the potential to solubilise weakly
soluble drugs [4, 5].

2. FORMATION OF MICELLES

Micelles are formed by the conjugation of lipid
molecules that assembles itself in a spherical
form dispersed in an aqueous solution [6]. The
driving force for this arrangement is the
hydrophobic interactions that the molecules
experience [7]. Micelles is formed only when
the concentration of the amphiphilic molecule
reaches a given concentration called the critical
micelle concentration [8, 9]. Micelle formation
depends on the tendency of the hydrophobic
tails to avoid contacts with water and repulsion
among the hydrophilic heads that lead to the
destabilization of aggregation process [10, 11].

2.1.Size of Micelles

Micelles usually range from 2 nm to 20 nm in
size, depending on its composition and
concentration [12].
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2.2. Types of Micelles

Based on the conditions in which micelles are
formed, it has different types such as:

e Block copolymer Micelles: It is formed by
the self-assembly of either oppositely charged
copolymers  oramphiphilic  molecules in
aqueous medium [13]. The core of the
micelles is hydrophobic however the
hydrophilic blocks forms the outer portion
[14]. Block copolymer micelles aids in the
passive targeting of cancerous/ inflamed
tissues due to enhanced permeation and
retention effect [15, 16].

e Inverse/reverse  Micelles:  Hydrophilic
groups are sequestered in the core of
micelles while the hydrophobic groups
protrude away from the centre [17].

e Super Micelles: It is the supramolecular
assembly of many individual block
copolymers by the formation of strong
covalent bonds however within the micelles
structure, components are loosely held
together by electrostatic or hydrogen bonds
[18,19].

2.3. Applications of Micelles

Micelles surface could be modified to improve
its specificity for the fabrication of
multifunctional micelles which serves as an
effective nano carrier in drug delivery systems
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[20]. Some of the applications of micelles is
discussed below:

Water Insoluble Drugs: Self-assembly of
compatible amphiphilic block copolymers
forms nano sized spherical structures in
aqueous environments [21]. Hydrophobic
portion forms the micelles core thus acting
as a pool for non-polar drugs, while the
superficial hydrophilic shell protects micelle
from damage [22, 23].

Cancer Treatment: Recently, nanoscale
therapeutic systems such as polymeric
conjugates, liposomes, dendrimers etc are
employed for cancer diagnosis and
treatment [24].

Delivery of Drugs to the Brain: Drugs used
for the treatment of brain disorders, tumours
etc come across a restricted transport
because of “blood brain barrier” [25].
Polymeric  micelles  modified  with
ligands/antibodies molecules are proficient
in passing the brain endothelial cells in
order to achieve maximal antitumor efficacy
[26].

Delivery of Imaging Agents: Micelles can be
used as carriers for imaging agents such as
amphiphilic PEO- lipid conjugates which
were used for visualization of local
lymphatic chain in rabbits [27].

3. CONCLUSION

Overall micelles play a central role in nano

medicine drug delivery,
stimulated discharge of
Polymeric

tumour treatment,
therapeutics  etc.
emerging  as

micelles  are

multifunctional nano therapeutics for cancer
diagnosis and treatment.
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