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SUMMARY 

A highly sensltlve and selective high-performance hquld chromatographlc method using column 
swltchmg 1s described for the determmatlon of the dlhydropyndme calcium antagonist mamdl- 
pme (I), 2- [4-(dlphenylmethyl)-l-plperazmyl]ethyl methyl ( i )-1,4-dlhydro-2,6-dlmethylW(m- 
mtrophenyl)-3$pyrldmedlcarboxylate, and Its pyrldme metabohte (II), 2- [4- (dlphenylme- 
thyl)-l-plperazmyllethyl methyl 2,6-dlmethyl-4- (m-mtrophenyl)-3$pyrldlnedlcarboxylate, m 
human serum The method 1s based on the combmatlon of the column-swltchmg technique and 
Ion-pan chromatography In the first ODS column, I and II are preseparated from endogenous 
substances m serum with a mobile phase contammg sodium nonane sulphonate as an ion-pan 
reagent After column swltchmg, m the second ODS column, the heart-cut fraction containing I 
and II 1s further separated from the co-eluted substances through the first column with a mobile 
phase contammg no ion-pair reagent By usmg mlcrobore columns with a diameter of 2 1 mm, the 
sensltlvlty IS almost double that gven by conventional bore columns with a diameter of 4 6 mm 
The method offers high senwtlvlty and selectlvlty with short-wavelength ultraviolet detection at 
230 nm The detection hmlts of both I and II are 0 1 ng/ml using 1 ml of serum The method 1s 
suitable for the pharmacokmetlc study of I 2HCl after oral admmmstratlon to man 

INTRODUCTION 

Mamdlpme (I), 2- [ 4- (dlphenylmethyl) -1-plperazmyl ] ethyl methyl ( A ) - 

1,4-dlhydro-2,6-dimethyl-4- (m-mtrophenyl)-3,5-pyndmedlcarboxylate (Fig 

0378-4347/89/$0350 0 1989 Elsevler Science Publishers B V 

















217 

more sensitive method 1s required for pharmacokmetlc studies after oral 
admunstratlon of, e g ,20 mg of I-2HCl to man 

Furthermore, dlhydropyrldme compounds are known to be metabolrzed to 
pyndlne-type metabohtes having less potent pharmacological actlvltles 
Therefore, both the unchanged drug and the pyrldme metabohte should be 
measured simultaneously 

Simpson and Brown [ 6,7], and Schlabach and Wilson [ 81 reported that use 
of a mlcrobore column instead of a conventional-bore column resulted m m- 
creased sensltlvlty Accordingly, we introduced mxrobore columns (2 1 mm 
I D ) into our column-switching HPLC system The sensltlvlty of the deter- 
mmatlon of I was almost doubled compared with that obtained with conven- 
tlonal-bore columns 

For the selective separation of I and II m a chromatogram, the pH of the 
mobile phase contammg SNS was adjusted to 3 0, instead of the pH of 3.5 used 
previously At pH 3 0, I and II were separated well in the first column and 
determmed selectively and sensltlvely m the second column 

In conclusion, a highly sensitive and selective method for the determination 
of I and II m serum was established using mlcrobore columns In a column- 
swltchmg HPLC system utlhzmg ion-pan chromatography and two mobile 
phases at pH 3 The method has permltted pharmacokmetlc studies of I and 
II in human serum after oral admunstratlon of I-2HCl at doses between 5 and 
40 mg 
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