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Effect of Complex Formation on Interfacial Transfer Rate
of Drugs across Two Liquid Phases
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The effect of complex formation on the water-benzene interfacial transfer rate of
barbital was studied. The transfer rate of barbital from aqueous to benzene phase was
much accelerated by the addition of aminopyrine. The association constants of 1:1
barbital-aminopyrine complex in both phases were determined by solubility method.
The constants in benzene and aqueous solutioms at 30°C were 22.1 and 2.24 m~!, respec-
tively. The best fitting equations for transfer data were numerically analyzed and it
was clarified that the time course of the transfer rate of the complex was similar to that
of free barbital and that the large value of the association constant in benzene solution
resulted in the large transfer rate constant of the complex.
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TasLe l. Association Constants of Barbital and Aminopyrine in
Benzene and Aqueous Solution, m~!
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Fig. 1. Transfer of Barbital (a) and Aminopyrine (b) from Aqueous Phase to
Benzene Phase

C,: Concentration in benzene phase. Initial molar ratios of barbital and aminopyrine

in aqueous phase are 1) 1: 0, 2) 1: 2, 3) 1: 4 and 4) 1: 8. Volume of each phase was
80 ml and initial barbital concentration in aqueous phase was 2.70x10-? v, Tempe- ~
rature: 30°C.



TasLe II. Parameters of the Best Fitting Equation, Co=Co, s+ (Co,e — D) exp
(—mt), of the Concentration of Barbital in Benzene Phase C, at time ¢

Mole ratio®’ Co,e x 102 (M) D x102(M) m x 102 (min~)
1:0 0.225 0 2.06
1:2 0. 420 0,073 1.4
1:4 0. 596 0. 154 1.24
1:8 0. 899 0. 356 1.21

a ) Barbital: aminopyrine in initial aqueous phase.
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Fig. 2. Interfacial Transfer Rate vs. Free Barbital Fig. 3. Transfer Rate of Barbital-Aminopyrine
Concentration : : Complex
[Blw, [Blo: Concentrations of free barbital in aqueous k: Interfacial transfer rate constant of free barbital
and benzene phases. P: Partition coefficient of ba;bital (1.74 x 10-* min-?).

(0.0923 at 30°C). »
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