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Early formulation studies should include
the effects of pharmaceutical ingredients on
the dissolution characteristics of the drug
substance.

Membrane Permeability

Modern preformulation studies include an
early assessment of passage of drug mole-
cules across biologic membranes. To produce
a biologic response, the drug molecule must
first cross a biologic membrane. The biologic
membrane acts as a lipid barrier to most
drugs and permits the absorption of lipid-
soluble substances by passive diffusion,
while lipid-insoluble substances can diffuse
across the barrier only with considerable dif-
ficulty if at all. The interrelationship of the
dissociation constant, lipid solubility, and
pH at the absorption site with the absorption
characteristics of various drugs are the basis
of the pH partition theory.

Data obtained from the basic physico-
chemical studies, specifically, pK , solubility,
and dissolution rate, provide an indication
of absorption. To enhance these data, a tech-
nique using the everted intestinal sac may be
used to evaluate absorption characteristics
of drug substances. In this method, a piece
of the intestine is removed from an intact
animal, is everted, and is filled with a solu-
tion of the drug substance, and the degree
and rate of passage of the drug through the
membrane sac are determined. This method
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immiscible layers can be described thus:

where
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Partition Coefficient

The oil-water partition coefficient is a measure of a molecule’s lipophilic character; that s, its
preference for the hydrophilic or lipophilic phase. If a solute is added to a mixture of two immis-
cible liquids, it will distribute between the two phases and reach an equilibrium at a constant
temperature.The distribution of the solute (unaggregated and undissociated) between the two

K=C,/C,

K'is the distribution constant or partition constant,

allows evaluation of both passive and active
transport.

In the latter stages of preformulation test-
ing or early formulation studies, animals
and humans must be studied to assess the
absorption efficiency and pharmacokinetic
parameters and to establish possible in vitro
and in vivo correlation for dissolution and
bioavailability.

Partition Coefficient

The use of the partition coefficient is described
in some detail in Physical Pharmacy Capsule
4.9, Partition Coefficient. Inherent in this pro-
cedure is the selection of appropriate extrac-
tion solvents, drug stability, use of salting-out
additives, and environmental concerns. The
octanol-water partition coefficient is com-
monly used in formulation development.
Following the illustrations provided earlier,
it is defined as

(Concentration of drug in octanol)

(Concentration of drug in water)

P depends on the drug concentration only
if the drug molecules have a tendency to
associate in solution. For an ionizable drug,
the following equation is applicable:

P (Concentration of drug in octanol)

[1- a](Concentration of drug in water)

where o equals the degree of ionization.






