While the models discussed in the present research may not gen-
erally explain the complex in vivo absorption of drugs, they should
contribute significantly to the understanding of baseline behaviors.
They, therefore, provide at least a systematic understanding of the
simultaneous interaction of the many physicochemical variables
in the system, leading often to unexpected results. As future work
should show, these models and their elaboration to handle more
complex situations should prove very valuable in both ex-
perimental design and data analysis of in vivo studies.

ADDENDA

It would be instructive to compare the various models (two
phase, pseudo two phase, and three phase) under identical source
phase pH conditions to answer the following question: How
closely, and under what conditions, does the pseudo-two-phase
model approximate the true two-phase model (11, 12) where the
lipid phase acts as a perfect sink ?

Figures 19-21 compare the three models for a homologous
series of bases with a pKa of 5 when the pH of the source phase is
3, 5, and 8, respectively. A simplifying assumption in these calcula-
tions is very large buffer strength; hence, interfacial pH is equiva-
lent to bulk pH. In all three figures, it is apparent that all models
(and the pH -partition theory prediction, based on concentration
of the unionized species in the source phase and no aqueous dif-
fusion layers) are equivalent for low partition coefficient solutes.
The membrane is overwhelmingly the rate-determining barrier.
As the partition coefficient increases, however, the three diffusional
models show the leveling-off trend. The true three-phase model in
Fig. 19 (3/8) levels off at a rate 197 of the true two-phase model
value. It 1s also seen that the pseudo-two-phase model (3/3) does
not approximate the true two-phase model (3/sink). When the frac-
tion of base as RN in the source phase increases to 50 and 1009
(Figs. 20 and 21), however, the models do converge.

At first glance, then, it would appear that the three-phase model
can, in the form of the pseudo-two-phase model, be made to ap-
proximate true two-phase conditions whenever an appreciable
amount of the solute is in the uncharged form in the source phase
and is mainly in the charged form in the receptor phase. However,
as the upper solid curve in Fig. 19 indicates, lowering the receptor
phase pH from 3 to 1 again equalizes the pseudo- and true two-
phase models. It may thus be summarized that the pseudo-two-
phase model accurately simulates two-phase conditions simply
when there is proportionately more uncharged solute in the source
phase than in the receptor phase. This is in concurrence with the
results of Ho and Higuchi (23) for buccal absorption of weak acids.
Since salivary pH (6.0-7.0) is less than serosal pH (7.4), there is
proportionately more uncharged acid in the oral solution; hence,
the two-phase model does apply. As stated by Ho and Higuchi (23),
this would not be the case for buccal absorption of weak bases.
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