6.2.2.2. Solvent
The effect of solvents on the degradation rate of drugs is generally related to the

relative solubility of the reactants and the products in the given solvents.

For a reaction:
A+ B — (A...B) — Products

The quantitative relationship between the reaction rate constant and the solubility
of the reactants and products is given by the equation.

. ; (A3, +AS, — AS*)

logk=logk, +
= SX0 TS 303R

Where, -
k = Observed reaction rate constant.
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Commonly used nén-aqueous solvents for drugs include ethanol, glycerg)

ils.
propylene glycol, polyethylene glycols, and vegetable o1

6.2.2.3.  Ionic Strength ;
The effect of ionic strength of a solution of the degradation rate may i,

expressed in the form of the following equation:

log k = log ko + 1.02 Z, Zg L

Where,
k = Degradation rate constant for the reaction.
ko = Reaction rate constant at infinite dilution.
Zxand Zp = Charges carried by the reactants A and B in solution.
W = Ionic strength of the solution.

According to the above equation, an increase in the ionic strength of the
solution would decrease the rate of reaction involving interaction between

oppositely charged ions and increase the rate of reaction between similarly
charged ions. '

For example, the hydrogen ion-catalysed hydrolysis of sulphate ester would be
inhibited by an increase in the electrolyte concentration.

ROSO,”+H,0—"—ROH+HSO,
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species (such as H™ or OH), the effect of

by the equation: dielectric constant on the reaction rate
is given y : |

NZ,Z.e* 1
RTr * E

Ink = InkKe - —

Wherev

k = Observed reaction rate in a solvent of dielectric constant (€).

ke - = Reaction rate constant in a solvent of infinite dielectric constant.
N = Avogadro’s number. |

7 and Zg = Charges on the two ionic species.
e = Unit of electric charge.

r* = Distance between the ionic species in the activated complex.
¢ = Dielectric constant of the solution.

According to the above equation, reactions involving ions of opposite charge are
accelerated by solvents of low dielectric constant. For example, the rate of H'
ion catalysed-hydrolysis of sulphate esters 1 much greater in low dielectric
solvents such as methylene chloride than in water.

On the other hand, in reactions involving similarly charged species, the rate of
reaction 18 acceletated on increasing the dielectric constant of the sol\_/gnt.
Reactions between neutral molecules which produce a highly polar transition
state are also enhanced by high dielectric constant solvents.
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