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SUMMARY 

A gas chromatographlc-mass spectrometrlc assay 1s described for the determmatlon of plasma 
mfedlpme usmg mtrendlpme as an internal standard Chromatographlc separation was performed 
on a dlmethylslhcone capillary column, and detectlon was by selected ion momtormg of electron 
Impact-generated base peak ions The lower hmlt of quantifiable detection of mfedlpme was 2 ng/ 
ml The method was applied to plasma samples obtained from a human subJect who had been 
dosed with a lo-mg mfedlpme capsule every 8 h for eight doses 

INTRODUCTION 

Nlfedlpme, a dlhydropyrldme calcium channel blocker (antagomst), 1s a 
potent arterial vasodllator commonly used m the management of angina and 
other cardiovascular diseases. After a therapeutic dose of mfedlpme, maxlmum 
plasma drug concentrations are often less than 100 ng/ml and the ehmmatlon 
half-life 1s less than 2 h m humans [l] Accordingly, pharmacokmetlc studies 
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of single- and multiple-dose admuustration of nifedlpine require assay meth- 
ods which can quantitate mfedipine plasma concentrations of 5 ng/ml or less 
Literature plasma nifedlpme assay methods have utilized both high-perform- 
ance hquld chromatography (HPLC) [ 2-91 and gas chromatography (GC) 
[ 10-181. In the present mvestlgatlon, attempts to achieve the required sensi- 
tivity and specificity using published HPLC methods were not successful, pn- 
marlly because of the presence of a minor interfering peak observed m chro- 
matograms obtained from blank plasma samples. This precluded accurate 
determination of the low plasma nifedlpme concentrations ( I5 ng/ml) some- 
times seen as soon as 4 h after oral admunstration 

Several GC methods have employed less than ideal internal standards [lo- 
151 Of the two mass spectrometric (MS) methods [ 13,181, Higuchi and 
Shlobara [ 181 appropriately utilized deuterated mfedlplne as an internal stan- 
dard However, the method lacks specificity by requiring oxldatlve derivati- 
zatlon of nifedipine to dehydronlfedipine prior to analysis to overcome the 
variable on-column formation of the dehydrogenated product This same GC 
oxidation product is reported to be an important metabolite in man [ 81, pres- 
ent m plasma at concentrations approaching that of the parent drug [lo] The 
oxidation product is also produced by UV light (254 nm) [ 41 Thus, the method 
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Fig 1 Mass spectra of mfedlpme (lower) and the internal standard nltrendlpme (upper) The 
Indicated Ions ( l ) were those chosen for selected Ion momtonng of plasma extracts The speck 
fragments correspondmg to the mdlcated ions are depicted on the structures to the left 
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is sublect to yield artifactual nifedipme concentrations corresponding to the 
sum of the drug, metabohte and any UV degradation product To further con- 
found the interpretation of the chromatography, the mtrosopyridme photo- 
degradation product generated by dayhght frequencies (400-600 nm ) [ 41 may 
also oxidize to dehydromfedpme under the derivatization conditions [ 191 
This latter degradation product is of particular concern because it is formed so 
rapidly, the half-hfe of mfedipme m an organic solvent or plasma exposed to 
dayhght is reported to be only 15 and 44 mm, respectively [ 21. 

In the present study, use of a dimethylsihcone capillary column overcame 
the on-column drug mstabihty observed m former studies [ 1,181, obviatmg 
oxidative derivatization Using MS as a detection system resulted m a sensitive 
and specific GC method apphcable to pharmacokmetic studies Structurally 
related mtrendipme was used as an mternal standard (Fig 1) 

EXPERIMENTAL 

Chemicals and reagents 
Acetomtrile, methanol and hexane were obtamed from Burdock and Jackson 

Labs. (Muskegon, MI, U.S A ) Isoamyl alcohol, sodium hydroxide and tol- 
uene were from Fisher Scientific (Fairlawn, NJ, U S A ) Nifedipme was pur- 
chased from Sigma (St Louis, MO, U.S.A. ). Nitrendipme was extracted with 
acetone and crystalhzed from 20-mg tablets (Bayer, Zurich, Switzerland) The 
metabohtes of mfedipme, 3,4-dicarboxy-2,6-dimethyl-4- (2-mtro- 
phenyl)pyridine drmethyl ester and monomethyl ester, were supphed by Bayer 
(Leverkusen, F R.G. ) . Chlorotrimethylsilane was obtained from Alfa Prod- 
ucts (Danvers, MA, U S A ) Nife&pme lo-mg capsules were from Pfizer (New 
York, NY, U S A ) 

Collectron of human plasma samples 
All steps of the analysis mcludmg sample collection were performed under 

gold fluorescent lighting (General Electric Model F40GO bulbs) to prevent 
photodegradation of mfedipme [ 121 A healthy male volunteer was dosed with 
a single lo-mg capsule formulation of mfedipme every 8 h for eight consecutive 
doses Blood samples (12 ml) were obtained prior to the final dose and 0 25, 
0.50, 0 ‘75, 1, 1 5, 2, 3, 4, 6 and 8 h thereafter. Samples were immediately cen- 
trifuged, and the plasma removed and stored m glass vials at -55°C until 
analyzed. 

Preparation of plasma samples for analysts 
Ahquots (1 ml) of plasma were placed m 20-ml screw-top centrifuge tubes 

and 0 05 ml of the mtremhpine internal standard ( 10 pg/ml m methanol) was 
added to each The tubes were briefly vortex-mixed and then 3 ml of 15% 
isoamyl alcohol in toluene were added The tubes were capped, then shaken on 
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