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Preface  

Solutions of surfactant assemblies have been the subject of intensive investigation form 

both theoretical and experimental points of view during the past three decades or more. 

The interest in these complex fluids originates not only from the variety of 

supramolecular structures (such as micelles, microemulsion, reverse micelles etc.) formed 

by the amphiphile(s) (surfactant and/or cosurfactant), but also from the segregation of 

polar and nonpolar domains with particular characteristics in a given system. Generally, 

surfactant molecules self-assemble into aggregates in non-polar solvent in presence of 

water with the hydrophilic portion of the molecules in the interior and the hydrophobic 

portion at the exterior of the aggregates for water poor systems while reverse nature is 

observed for water rich systems. Such systems are referred to as microemulsions/reverse 

micelles, which are amphiphile stabilized transparent, isotropic and thermodynamically 

stable dispersion of otherwise immiscible water and oil. The history of development, in 

particular to microemulsion research, is complex and needs to be recounted since it 

provides important lessons. An emulsion with very small droplets was first scientifically 

described by Schulman in 1943 and the term ‘Microemulsion’ was first entered in the 

scientific vernacular for this kind of system in 1959.The term‘Microemulsion’ itself has 

no doubt steered confusion. Microemulsions are not micro but nano, and also, they are 

not emulsions. However, these initial confusions and disagreements contributed to the 

foundation of a strong and dynamic research field. Interestingly, a large and increasing 

number of researchers both in academia and industry, are sincerely devoted to further 

development of this particular field in colloid and interface science. The traditional 

approach for preparing microemulsion was to titrate a milky emulsion with a medium 

chain alcohol (butanol or pentanol or hexanol), which was latter referred to as 

cosurfactant. Microemulsion contains distinct microstructural features, i.e. topologically 

ordered oil and water coated with surfactant film. The microstructures exist within 

microemulsion range from 3 to 100 nm in size, and are observed to be changed 

progressively with changing the composition of the formulation. Most of the 

microemulsions used for commercial purpose are formulated by employing mixed 

surfactants, because of the way they are synthesized. Surfactant mixtures are used to fine 

tune the formulation of microemulsions to an exact property value with the variation of 
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amphiphilic composition. The properties of mixed surfactant (ionic/nonionic)-derived 

microemulsion systems are often better than those attainable in their individual states. 

The widespread use of surfactant mixtures for both industrial and technological purposes 

has also stimulated the interest of the researchers. It is known that ionic and nonionic 

surfactants physico-chemically behave in opposite manner with change in temperature. 

The formation of temperature insensitive microemulsions using ionic/nonionic blended 

surfactant systemshas been found to be useful in various commercial and technological 

processes. Till now, most of the studies regarding the solubilization phenomenon in 

microemulsions stabilized by both single and mixed surfactant systems, have been carried 

out using linear hydrocarbons as solvent. However, polar lipophilic or alkyl ester oils 

(such as biocompatible oils), which possess different chemical structures and 

physicochemical properties compared to the hydrocarbon oils, are widely used in 

biologically resembling systems, pharmaceuticals and also, in drug delivery. Such studies 

using these oils have seldom been reported. In addition, microemulsions have been 

studied using a variety of techniques. Due to their complexity, namely, the varietyof 

structures and components involved in these systems, as well as the limitations associated 

with each technique, the characterization of microemulsions is rather difficult. Hence, 

complementary studies using a combination of techniques are usually required to obtain a 

comprehensive view of the physicochemical properties and structure of microemulsions. 

Most commonly used methods and techniques to gain knowledge on the particle 

dimension and shape, their diffusion coefficient and polydispersity, aggregation and 

dynamics of coalescence, state of the water pool, thermodynamics of formation, etc. of 

these compartmentalized/microheterogeneous systems (viz. microemulsions/reverse 

micelles) are related to static and dynamic light scattering, neutron and low angle X-ray 

scattering, nuclear magnetic resonance, dielectric relaxation, time resolved fluorescence 

quenching, vibrational spectroscopy, transmission electron microscopy,conductance, 

viscosity, ultrasound,  calorimetry, etc. A thorough scientific account of microemulsions 

is certainly judicious since fundamental understanding has developed into a considerable 

consensus and also, interesting applications have emerged on a broad scale. The 

developmentof understanding of microemulsions, has by no means been linear, but has 

involved steps both forward and backward.  
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In view of these, this dissertation focuses on the formation, characterization 

(thermodynamics and physicochemical properties, dynamics, microstructure, 

photophysics and dynamic H-bonding network in confined environment) and prospective 

applications of single and mixed surfactant microemulsions in both linear hydrocarbons 

and polar lipophilic oils or biocompatible oils and in particular, on their interrelationship. 

Of late, research on mixed surfactant microemulsions have become a predominant 

subject, and applications are emerging rapidly, which further motivates fundamental 

studies. One might gain an impression that most of the microemulsion mysteries have 

been solved during the course of time and that applying microemulsions in different 

functional fields is just a question of‘creative thinking. Future perspectives and 

challenges indeed lies in the application of microemulsions, in particular single and 

mixed surfactant microemulsions, as a versatile tool for producing new composite 

materials, nanoparticles, pharmaceutical products and also as drug delivery system for 

targeted applications.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


