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Abstract: In recent years there has been growing interest in the development of low molecular mass organo-gelators (LMOGS)
because of their potential applications in structure directing agents, drug delivery, stabilization of organic photochromatic
material, light harvesting materials, food processing, cosmetics, and preparing dye sensitized solar cells, among others[1]. Low
molecular weight compounds form stable and efficient gels with various organic solvents at low concentrations. One-component
gelators are self-assembled either by hydrogen bonding interaction or non hydrogen bonding interactions whereas dual-
component organo-gelators are assembled through the donor-acceptor interaction or hydrogen bonding interaction[2,3]. A two
component organo-gelator could be observed visually with concomitant color change[4]. Electronmicrographs of the xerogels
showed a fibrous structure having fibers of submicron diameters [5-7]
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1. INTRODUCTION

Gels are unique materials and everywhere in our daily life starting from protoplasm to shaving cream, they are fascinating
solid-like materials containing mostly liquid. Gels have a broad range of applications in food, medicines, biomaterials, cosmetics,
and separation technology[8]. Typical examples are, for instance gelatin pudding, anti — insect gel, hair styling gel and detergent
gels. Despite the fact that gels have been known and studied since the end of the 18" century, up till now *.... The gel is one
which is easier to recognize than to define...... ’[9]. For all practical purpose, a material is termed a gel if the whole volume of
liquid is completely immobilized as usually identified by the simple “inversion test”; turn a pot of gel upside down and it is able
to support its own weight without falling out onto your shoes![10, 11].

In general, gels are soft solid-like materials in which a liquid (the major component) is entrapped inside the three
dimensional network of a solid (minor component). The solid phase forms a network of interconnected fibers, which prevents the
fluid from flowing on a macroscopic scale, whereas on a macroscopic scale the liquid is mobile. The fluid phase fills the pores of
the network and prevents the network from collapsing [2].

As a result of this structure, the gel possesses both solid-like and liquid-like characteristics. For instance, a gel is resistant
to mechanical stress, a large solid-like interfacial area is present within the gel, solutes can be entrapped within the pores formed
by the solid-component or slowly diffuse through the gel and the fluid-component can be used as a reaction medium. Due to these
unique characteristics gels are very interesting, both from a scientific and an industrial prospective.

2. Classification of Gels:

A gel is comprised of two components - gelator(s) and solvent(s). The solid-like appearance of the gel is due to the
immobilization of the solvent molecules in the three-dimensional (3D) network formed by the gelator molecules. If chemical
bond formation among gelator molecules is responsible for such a 3D network, the resulting gel is called a chemical gel (e.g.,
polyethylene polyester, polyamide, poly- (vinyl alcohol) etc.). On the other hand, if the 3D network is formed by a self-assembly
process (non-covalent interactions such as hydrogen bonding, @ — m stacking, van der Waals interactions etc.), the resulting gel
is termed a supramolecular or physical gel. One component and two components gelators contain one and two types of molecules
respectively.
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Figure 1: Classification of Gels

Among various types of gelators, the studies of low molecular mass organo-gelators (LMOGS) have gained renewed interest in
recent years because of their various potential applications as well as their importance in supramolecular chemistry.
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2.1 Representative LMOGs:

A: LMOG?’s based upon elongated hydrocarbons:
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B: LMOG?’s based upon aromatic units:
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C: LMOGs based upon sugars:
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D: LMOG’s based on Steroids:
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E: LMOG’s based on Terpenoids:
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3. Preparation of Gel:

Gels from low molecular mass organic compounds are usually prepared by heating the gelator in an appropriate solvent and then
allowing the resulting solution to cool at room temperature. When the solvent does not flow under gravity, the resulting soft solid-
like material is called gel. The low molecular mass organic compounds self-assemble in one dimension to form a fibrous network.
The solvent molecules are then trapped inside the network and in macroscopic scale their movements are lost [6].

Figure 3: Inverted vials containing gels
from 11 and propan-2-ol

4. Gel Melting:

A plot of the gel-to-sol transition temperature Tgel is shown in figure 4(a). With increasing gelator concentration, the Tgel values
increase indicating stronger intermolecular interactions. Thermochromic behavior has been demonstrated in the case of two
component organogel system 12 fugure 4(b). A new chargetransfer band (490nm) is formed during gelation which disappears
during melting. Efficient gelation takes place when both the components are present in 1:1 stoichiometric ratio [4].
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Figure 4(a): Plot of Tgel vs Concn. Figure 4(b): Melting of gel is observed with

concomitant color change
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5. Morphology:
The morphology of the gels are studied by various microscopic techniques like SEM, TEM, AFM etc. All these studies reveal a
fibrous network structure formed by self-assembly of the molecules in one dimension.
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Figure 5(a): TEM image of xero gel Figure 5(b): SEM image of xero gel

6. Application of LMOGs:

Low molecular weight gels are considered as viscoelastic, thermoreversible, solid-like or liquid-like material. When the bulk
solvents are entrapped within an appropriate three dimensional network under suitable condition it form gel. LMW gels can find
use in numerous applications like catalysis, separation technology, sensors, food, cosmetics, and pharmaceuticals. Because of the
demand for personal care products, foods, pharmaceuticals, and new biomedical applications [1, 2].

7. Conclusion:

Various types of low molecular weight compounds have been utilized to form different types of gels. There are large structural
diversity but have the common feature that they are able to gelate a number of solvents through intermolecular self-assembly. The
structures vary from very simple molecules like alkanes [12] or falty acids [13], carbohydrate [14-27] or amino acid [28- 43]
derivatives, etc. The interactions leading to self-assembly are may be due to hydrogen bonding, n- stacking, metal coordination,
and coulomb forces. Solvophobic and entropic effects may also play a role. In most cases, assembly is not the result of one type
of interaction, but rather due to a combination of a number of these types of interactions.
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