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o " PHYSICAL PHARMACY CAPSULE 4.2

Melting Point Depression

The melting point, or freezing point, of a pure crystalline solid is defined as the temperature at
which the pure liquid and solid exist in equilibrium. Drugs with a low melting point may soften
during a processing step in which heat is generated, such as particle size reduction, compres-
sion, sinfering, and so on. Also, the melting point or range of a drug can be used as an indicator
of purity of chemical substances (a pure substance is ordinarily characterized by a very sharp
melting peak). An altered peak or a peak at a different temperature may indicate an adulter-
ated or impure drug.This is explained as follows.

The latent heat of fusion is the quantity of heat absorbed when 1 g of a solid melts; the molar
heat of fusion (AH,)) is the quantity of heat absorbed when 1 mole of a solid melts. High-melting-
point substances have high heat of fusion, and low-melting-point substances have low heat of
fusion.These characteristics are related fo the types of bonding in the specific substance. For
example, ionic materials have high heats of fusion (NaCl melts at 801°C with a heat of fusion of
124 cal/g). and those with weaker van der Waals forces have low heats of fusion (paraffin melts
at 52°C with a heat of fusion of 35.1 cal/g). Ice, with weaker hydrogen bonding, has a melting
point of 0°C and a heat of fusion of 80 cal/g.

The addition of a second component to a pure compound (A), resulting in a mixture, will
result in a melting point that is lower than that of the pure compound.The degree to which the
melting point is lowered is proportional fo the mole fraction (N,) of the second component that
is added.This can be expressed thus:
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where

AH, is the molar heat of fusion,

T is the absolute equilibrium temperature,
T, is the melting point of pure A, and

R is the gas constant.

Two noteworthy things conftribute to the extent of lowering of the melting point:

1. Evident from this relationship is the inverse proportion between the melting point and the
heat of fusion. When a second ingredient is added to a compound with a low molar heat
of fusion, a large lowering of the melfing point is observed; substances with a high mo-
lar heat of fusion will show little change in melting point with the addition of a second
component.

2. The extent of lowering of the melting point is also related to the melting point itself.
Compounds with low melting points are affected to a greater extent than compounds with
high melting points upon the addition of a second component (i.e., low-melting-point
compounds will result in a greater lowering of the melting point than those with high melt-
ing points).






