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Abstract

1. Ibuprofen is a chiral drug which is used clinically as a racemic mixture of its
pharmacologically active (S(+)-ibuprofen; S-I) and inactive (R(-)-ibuprofen; R-I)

enantiomers.

2. By theoretical analysis of plasma concentration-time profiles, generated for a
model chiral drug, it was shown that pharmacokinetic and concentration-effect
studies on racemic drugs, such as ibuprofen, can not be relied upon to produce
accurate results unless the individual enantiomers are measured in the reference

biological fluids.

3. To examine various aspects of the clinical pharmacology of ibuprofen, methods
for quantifying total and unbound R-I and S-I in plasma, and ibuprofen and its

metabolites in urine, were developed.

4. After oral administration of a range of doses of RS-I (200 to 1200mg) to healthy
volunteers, ibuprofen absorption (as assessed by urinary recovery of ibuprofen and
its metabolites) was extensive, and dose-independent. There was, for each
enantiomer, a linear relationship between the area under the plasma unbound

concentration-time curve (AUC)) and dose, which indicated that the intrinsic

clearance of each enantiomer was dose-independent. Each enantiomer exhibited
concentration-dependent plasma protein binding which led to a non-linear
relationship between the area under the total plasma concentration-time curve (AUC)
and dose.

5. The intensity and duration of ibuprofens anti-platelet effects (assessed by
measuring thromboxane generation during blood clotting) were dose-dependent.
There was a close relationship between the concentration of plasma unbound S-1,
and the degree of inhibition of cyclo-oxygenase, according to a sigmoidal

concentration-effect model.

6. In healthy volunteers, cimetidine had no effect on the extent of absorption of
ibuprofen or the total and unbound plasma concentration-time profiles for each
enantiomer. It was concluded that cimetidine had no effect on the metabolism of
ibuprofen, providing further evidence to support the concept that cimetidine has
variable inhibitory effects on the various isozymes of cytochrome P-450.



7. Both enantiomers of ibuprofen were extensively (>99%) bound to plasma
proteins. R-1 was more extensively bound, such that the plasma unbound fraction of
S-1 exceeded that of R-1, by an average of 50 to 70%. Controlled in vitro studies
indicated that the presence of one ibuprofen enantiomer could decrease the plasma
protein binding of its mirror-image form.
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