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Determination of Verapamil and Its Metabolite Norverapamil in Rats Plasma by LC-MS/MS and Its Pharma-
cokinetics Study

ZHENG Xia"*, LIU Chang-hui', WANG Ning-sheng', MI Sui-qing' (1.Institute of Clinical Pharmacology, Guang-
zhou University of Traditional Chinese Medicine, Guangzhou 510405, China; 2.Experimeutal Animal Center of
Guangdong Province, Guangdong Foshan 528248, China)

ABSTRACT OBIJECTIVE: To establish a method for determining concentrations of verapamil (Ver) and its metabolite norvera-
pamil (Nor) in rat plasma and to study its pharmacokinetics. METHODS: After intragastrical administration of Ver 10 mg/kg in 6
rats, the plasma concentrations of Ver and Nor were determinaed by LC-MS/MS within 24 h before and after medication using
tamoxifen as internal standard. The pharmacokinetic parameters were calculated by 3p97 software. The determination was performed
on Alltima C;s column with mobile phase consisted of methanol-0.05% formic acid (gradient elution) with column temperature of
40 °C. The LC-MS/MS system was operated using an electrospray ionization; the ion of monitor: m/z 455.3/165.0 (Ver), 441.0/
165.0 (Nor) and 372.2/129.1 (tamoxifen). RESULTS: The linear ranges of Ver and Nor were 2-1 000 ng/ml (7=0.999 4, rva=
0.999 2), and the lowest limit of quantification was 0.5 ng/ml. The pharmacokinetics parameters were as follows: Cne: (669.91 +
80.99) vs. (681.86+79.79) ng/ml; t.: (2.26£0.31) vs.(2.44£0.29) h; AUC,..: (1 331.33+165.20) vs. (2 341.66+201.20) ng-
h/ml. CONCLUSIONS: The method is proved to be specific, sensitive and accurate, and suitable for the determination of Ver and
Nor concentration in plasma. The pharmacokinetics of them in rats are in line with two-compartment model.
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Fig1 LC-MS/MS chromatograms
A. blank plasma; B. blank plasma+Ver+Nor+internal standard; C. plas-
ma sample+internal standard
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Fig 2

rats(n==06)

Plasma concentration-time profiles of Ver and Nor in

&2 VerMINor EXRENNHFHFSH (x+5,n=0)
Tab 2 Pharmacokinetic parameters of Ver and Nor in rats

(¥ts,n=06)
28 Ver Nor
K., /h 0.307+0.014 0.286 +0.029
tin,h 2.26+0.31 2.44+0.29
.} 0.48£0.23 1.26 £0.47
Cunax, g/ ml 669.91 +80.99 681.86 +79.79

AUCn—m hyNZ* h/ml
AUC- ,ng*h/ml

1320.78 £165.04
1331.33£165.20

2179.68 £275.99
2 341.66 £201.20
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Reasons for Drug Wastage in PIVAS and Intervention Countermeasures
LUO Huan-hua,QIU Li-yun, YU Ke-wei, YU Shu-wen*(Jinan Central Hospital, Jinan 250013, China)

ABSTRACT OBIJECTIVE: To reduce the wastage of drugs in PIVAS. METHODS: The reasons for loss of drug in our hospital
were analyzed in links of prescription check, dividing batches, drug arrangement and dispensary, labeling and drug rejection, etc.
Related countermeasures were formulated. The intervention effects were evaluated by comparing the number of link error and opera-
tion miss within 6 months before and after the implementation of intervention measures. RESULTS & CONCLUSIONS: After the
implementation of the intervention strategies for the loss of drugs in links, such as improving previous working mode, optimizing
operation process and utilizing the additional function of HIS, the number of link error and operation miss decreased from 695 and

438 to 346 and 163. It indicates that intervention measures can effectively avoid work mistake and reduce the loss of drugs.
KEY WORDS PIVAS; Drug wastage; Intervention countermeasures
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