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Sim ultaneous determ ination of ephedrine and chlorpheniram ine in
human plasma by a highly sensitive liquid chromatography-tandem
mass spectrom etric method

REN Shuang, CHEN Xiao-yan, DUAN Xiao-tao, ZHONG Da-fang

(Labomtory of Dmug Metabolism and Phamacokinetics, Shenyang Phamaceutical University, Shenyang 110016, China)

Abstract: Aim To develop and validate a liquid chromatography-tandem mass spectrometric ( LC/
MS /MS) method for the simultaneous quantification of ephedrine and chlorpheniram ine in human plasma
after oral adm inistration of a compound preparation. Methods The analytes and the intemal standard,
diphenhydram ine, were isolated from plasma by protein precipitation with methanol, then
chromatographied on a Zorthax SB-C; column (150 mm x 4.6 mm ID) using a mobile phase consisted of
methanol-water-form ic acid ( 80: 20: 0.5, v/v), at a flow rate of 0.5 mL-~ min"'. A tandem mass
spectrometer equipped with electrospray ionization source was used as detector and was operated in the
positive ion mode. Selected reaction monitoring ( SRM) using the precursor to produce ion combinations of
m/z166— 115, m/z275- 230 and m /2256~ 167 were used to quantify ephedrine, chlompheniram ine and
the intemal standard, respectively. Results The linear concentration ranges of the calibration curves for
ephedrine and chlomphenimam ine were 0.50 - 200 Hge L' and 0.050 - 20.0 Hg* L', respectively. The
lower lim its of quantification were 0.50 Hg* L™ for ephedrine and 0. 050 Lg* L' for chlorpheniram ine,
individually. The intrma- and inter-day relative standard deviation ( RSD) across three validation mns over
the entire concentration range was less than 9.3% for both ephedrine and chlorpheniram ine. The inte r-day
accuracy ( RE) was within £3.4% for the analytes. Each sample was chromatographied within 3.3 min.
The method was successfully used in phamacokinetics study of ephedrine and chlorpheniram ine in human
plasma after oral adm inistration of a compound preparmation containing 5 mg ephedrine hydrochloride, 1 mg
chlompheniram ine maleate, 50 mg phenytoin, 12.5 mg theophylline, 12.5 mg theobromine and 7.5 mg
caffeine. No interaction among the six components was observed on their phamacokinetic parameters.
Conclusion The method was proved to be highly sensitive, selective, and suitable for phamacok inetics
investigations of diffrent compound preparations containing low dosage of both ephedrine and
chlorpheniram ine.
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Figure 1 Product ion mass specta of [ M + H ]  of
ephedrine ( A),
hydram ine ( C)

chlompheniramine ( B) and diphen-
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Figure2 Typical chromatograms of ephedrine, chlor

pheniram ine and diphenhydram ine ( intemal standard,
IS) in human plasma by selected reaction monitoring
(SRM) scan mode. A: Blank plasma sample; B:
Plasma spiked with 0.50 Hg* L' ephedrine, 0.050
Bge L' chlomphenimamine and 20 Hg+ L' IS; C:
Plasma sample 3 h after oml administration of a
compound fomulation containing 5 mg ephedrine
hydrochloride, 1 mg chlompheniram ine maleate, 50 mg
phenytoin, 12.5 mg theophylline, 12.5 mg theobrom ine
and 7.5 mg caffeine to a healthy volunteer. Peaks I, II
and III refer to ephedrine, IS and chlompheniram ine,
respectively
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Table 1 Precision and accuracy for the analysis of 2.
ephedrine and chlompheniram ine in human plasma ( in 20 A
three consecutive days, six replicates for each day)
b Added C  Found C Intra-day Interday Relative Sample 151
e /mg* L' /mge L' RSD/% RSD/% error/% number
Ephedrine 0.500  0.481 9.3 0.6 -3.2 18 10
15.0 15.3 6.7 3.9 2.1
160 163 5.9 6.8 1.7 5
Chlorpheni-  0.050  0.050 8.9 4.7 0.8 18
ram ine 1.50 1.45 6.0 3.8 3.4 ™ o4 . : x .
16.0 15.8 6.3 3.2 1.0 2 0 12 24 36 48
© 204 B
5
1.0,15.0,160.0 Bgs L' L5
0.1,1.50 16.0Hg* L' ,
50 BL 100 L,
’ 0 12 24 36 48 60 72
3 t/h
96.2%,97.4%  96.9%, 3 Figure 3 Mean plasma concentration-time curve of
98.4%,97.0% ephedrine ( A) and chlompheniamine ( B) after a
98.2%, , 99.79% . single orl administration of 5 mg ephedrine
6 hydrochloride and 1 mg chlorpheniram ine maleate in 20
volunteers (1 =20, x £s)
100 KL, . (
1.0 160 Hge L', . o
o1 6.0 L L Table 2 Main phamacokinetics pammeters of
) ' g ) ’ ephedrine and chlompheniamine in 20 volunteers
3 - N after an oral dose of 5 mg ephedrine and 1 mg
-20°C 30 d. 2 h chlompheniram ine ( x Xs)
24 h > Parameter Ephedrine Chlompheniram ine
QC R Cpax /Mge L' 13 +5 1.0 %0.4
85% ~115%, Thax /h 1.9 £0.8 4.1 £1.2
(8] T, ), /h 5.7 %2.0 20 19
> K, /h! 0.14 £0.07 0.04 £0.03
7 AUC, ,/Mgs he L°! 101 £51 20 13
20 AUC, ., /Mge he L' 108 %50 28 +18
, 8:00 ,
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