
Journal of Chromatography, 495 (1989) 358-360 
Bmmedlcal Appltcatrons 
Elsewer Science Publishers B V , Amsterdam - Prmted m The Netherlands 

CHROMBIO 4926 

Letter to the Editor 

Automated high-performance liquid chromatography with column 
switching for on-line clean-up and analysis of diltiazem and 
metabolites in human plasma 

Sir, 

This Journal recently published a new method for the determination of dll- 
tlazem, a well known calcium channel blocker [ 1 ] The method, which was 
developed m our laboratory, 1s mnovatlve m comparison with other published 
techniques [2-71, because it does not need any sample mampulatlon before 
chromatography (e g extraction, organic extract transfer, evaporation, sample 
re-dlssolutlon) It also allows the determination of deacetyldlltlazem, which 1s 
thought to be a predominant and important metabohte of dlltlazem [a-10] 
More recently, pharmacological mvestlgatlons have shown that another me- 
tabohte of dlltlazem, N-monodemethyldlltlazem, has a coronary vasodllator 
and blood pressure reduction activity [ 111, and 1s the predominant metabohte 
m young and elderly hypertenslves [ 121 

Therefore we wished to update and modify our previous method m order to 
be able to determine dlltlazem and its three most important metabohtes, de- 
acetyl-N-monodemethyldlltlazem, deacetyldlltlazem, and N-monodemethyl- 
dlltlazem, m human plasma All the published methods [ 3,5-71 for the deter- 
mination of dlltlazem and its metabohtes m blologlcal fluids require an 
extraction and sometimes a back-extraction, therefore the posslblhty of avold- 
mg all purlficatlon and mampulatlon steps represents a great advantage 

The only relevant differences between the new proposed method and the 
previous concern the composltlon of mobile phase, the type of packing material 
for the pre-column and the speed of centrlfugatlon of plasma samples An 
aqueous solution of 0 05 M potassium dlhydrogenphosphate was adlusted to 
pH 2 9 with 1 M phosphoric acid, mlxed with acetomtnle, acetomtrlle-phos- 
phate buffer pH 2.9 (40 60, v/v), and finally 0 1 % (v/v) trlethylamlne 1s 
added Perlsorb@ (30-40 pm) was selected as the pre-column dry-filling (E 
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Fig 1 (A) Chromatogram of pre-dose plasma (ES) Chromatogram of plasma sample from a sub- 
ject, 6 h after admnnstratlon of a 300-mg slow-release tablet of dlltlazem (multiple admmlstra- 
tlon) Peaks I=dlltlazem (12 mm), II=deacetyl-N-monodemethyldlltlazem (9 mm), III= N- 
monodemethyldlltlazem (9 5 mm), IV = deacetylddtlazem ( 11 mm), V = Internal standard ( 16 

mm ) 

Merck, Darmstadt, F R G ) The pre-column has a long hfe, replacement being 
necessary after about 300 plasma qectlons Plasma samples, before n-qectlon, 
are centrifuged m comcal plastic tubes, at 11000 g for 3 mm on an Eppendorf 
centrifuge (or similar) 

As far as the stablhty of the parent drug and its metabohtes 1s concerned, no 
slgmfrcant variation m drug content was found for dlltlazem, deacetyldlltl- 
azem and deacetyl-N-monodemethyldlltlazem m plasma samples mamtamed 
under laboratory condltlons for 12 h m comparrson with similar samples freshly 
prepared, N-monodemethyldlltlazem 1s less stable, degradmg to deacetyl-N- 
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monodemethyldrltrazem (ca. 30% rn 12 h) Therefore rt 1s important to analyse 
plasma samples wlthm 10 h after thawing; this is not a really hmrtrng factor if 
one consrders that the sample manlpulatron takes httle time (it consists of 
thawing the plasma sample, adding the internal standard, centrrfugrng for 3 
mm and mJectmg). 

Urine samples are treated like plasma samples, although these are some- 
times diluted wrth water before analysis 

The detectron hmrt of the method rf ca. 2 ng/ml for dlltrazem and metabo- 
htes when 200-~1 ahquots of plasma are processed After statrstlcal validation, 
(intra- and mter-assay) the method has been used for ca. two years m our 
laboratory, with satisfactory results during pharmacokmetx studies on healthy 
subJects and patrents and for drug morutorrng m cluncal rnvestrgatlons (Fig. 
1AandB). 

Sometrmes m plasma from patients an mterferrng peak has been noted in 
the first part of chromatogram; this interference may affect the quantitative 
evaluatron of deacetyl-N-monodemethyldrltiazem 
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