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Verapamilis a calcium ion influx inhibitor (slow-channel blocker or calcium ion antagonist) indicated -
for the of ion, angina and Method Preparation LLE m , — ” >The proposed method i ion of R and S verapamil
e = Nominal lean Concentration observed ( % Mean Accuracy, %CV) and R and S Norverapamil from human plasma with high resolution
Few bioanalytical methods are reported for the ion and itation of (R and S i > Aliquot 200uL of plasma in pre labeled poly propylene tubes. acio Concentration Verapamil Nor-Veraparmil
and (R and S Norverapamil) in biological matrices. Many analytical methods of analysis of Verapamil have (ng/ml) R s | R s >The bi i for their si is highly specific, rugged and rapid
been reported by high- liquid Mikael Hedeland et al [2] have reported the > 50uL of internal standard was added to 200L of plasma samples and mixed by vortexing. [rm——— for therapeutic drug monitoring.
i ification of the i of Verapamil and its N-demethylated metabolite in human )
plasma but the processing volume is 500uL and higher spiking volume (100uL of standard solution in > The samples were extracted in 2.5mL of n-hexane:diethyl ether 50;50 v/v mixture on extractor Hac 192 192100, 2.3) 193(101,15) | 191(995,17)  195(102,2.1) »>The method involved a simple and specific sample preparation by liquid-liquid extraction followed by
500pL of blank plasma) were used. Racemic standards were used for the preparation of standards. In at 40rpm for 20 minutes mac 9.1 101 (102, 1.7) 102(103,1.3) | 101(102,0.8) 102 (103, 1.6) isocratic chromatographic separation in 20 min. The overall analysis time is promising compared to other
another method [3], simultaneous analysis of enantiomers of Verapamil and Norverapamil in rat plasma Lac 297 209(101,2.0) 209(102,2.1) | 30.0 (102, 1.7) 299 (101,25) reported procedures for both enantiomers.
has been reported but the injection volume is 130puL which may be harmful for column life. The spiking oa P 104 (103, 14 10501080 | 103 (102 1.5 0400821
volume is also high (25pL in 100uL plasma). The % CV for all the intra and interassay precision is about > The samples were centrifuges at 3200 x g (4000rpm), 10°C for 5 minutes and 2.0mL of (103, 1.4) 5(104,0.7) (102,18 | (103,21) >The LLOQ and a wide linear dynamic range is adequate to conduct a pharmacokinetic
more than 6. Another method [4] describing simultaneous HPLC analysis of enantiomers of Verapamil and supernatant was evaporated to dryness under nitrogen at 40+5°C. Inter-batch (n=25) study with 240mg or higher dose formulations of R and S verapamil,and R and S Norverapamil in healthy
its melabollte in human plasma shows %Cy of LLOQ more than 14. In yet another method [5] HaC 192 194 (101,5.3) 197 (103,5.2) | 195(102,5.0) 198 (103, 5.4) human
m of only Verapamil in serum has been quantified. The other methods [€-5] mac 991 99.8 (101, 29) 101(102,2.7) [ 101 (102,3.1) | 101 (102,32)
repor:ied are describing the method for the determination of racemic Verapamil and not for the > The dried samples were reconstituted with 100uL of 0.05%triflouro acetic acid : acetonitrile Tac 297 308 (104,58) 309 (104,54 | 306 (103, 54) 07 (103,59) »The method showed a good reproducibility and good separation for all the four analytes.
enantiomers. N 1St ! : X 8(104, 5. 9 (104, 5. 5.
30:70v/v mixture and 5pL was injected in chromatographic system.
H ! graphic sy: woa 10 103 (102,28) 104(103,4.1) | 103(10244) | 104(103,41) > The method was validated over the range of 10ng/mL -250ng/mL with excellent linearity 2 > 0.99.
The objective of the present study was to separate both the enantiomers of Verapamil and

h Table 1 - Intra-batch / inter-batch precision & accuracy for R, S — Verapamil and R, S - Norverapamil
Norverapamll chromatographically in a single run and to develop a LC-ESI-MS/MS method for their

tion in human plasma.The proposed method exhibited excellent performance in terms of Refe re n ces
sitivity, selectivity, ruggedness and efficiency due to cleaner extracts, with simplicity of sample e " Pharmacokinetic Profile of (R)-{+), S+}- Verapamil and KWerapamil
preparation. In the proposed method only 5 pL injection volume was used with a spiking concentration of - wl o | (R{#), $4)- Norverapail 1o 600 10.04
2%organic in plasma. i & 10 -11:58 http:/www.rxlist.com/script/main/hp.asp
The intra assay precision observed in the proposed method was less than 3% and interassay H * " o nn n e A ° 5 10 ra @ - Mikael Hedeland, Eisaboth Fredrksson, Hans lennemas, U Bondesson; Simultaneous
B 5 5 5 quantification of the enantiomers of verapamil ~ and its N-demethylated metabolite in human plasma
precision was less than 6 %. L - " _ swerap 10.04 using liquid chromatography — tandem mass spectrometry; J. Chromatogr B, 804 (2004) 303-311
- il . ‘ ks —E‘mu RN 1158 [3] Fabiano Henrique Mateus, Jose Salvador Lepera, Maria Paula Marques, Vanessa Bergamin Boralli,
B e e e e e Y = MWMI‘VJM ,’J/V\U_q T Vera Lucia Lanchote; Simultaneous analysis of enan(iomers of verapamil and norverapamil in rat plasma
e S |- RHe erapamil B uu o - o = by liquid — tandem ass ic Biomed Anal, 45 (2007), 762-768.
s g_’ K-Norverapamil s ” [4] P.C. Ho, D. J. Saville, s. Wanwimolruk; Slmul(aneous HPLC analysis of S and R-verapamil and
I ﬁﬁﬁ\j & = "*fm:"""‘ H - 450 s.49 metabolites, S and R-norverapamil in human plasma; J Liq chromatogr & Rel Tech, 23 (11), June 2000,
" " = [ S |- onerapan E 2o 17111723
Major Equipment Involved ez A /L. : WWﬂ ]\% L f\ e anta Wi Wociech Pi ' Ewa Florsic o
Equipment Make Model . Sw vy 5 w e v S o [y determination of verapamil in serum; Problems of Forensic Sciences 2005, LXI, 64-71.
HPLC Shimadzu LC-VP Series gm. < S Nuiveiapa [6] Ney Carter do C. Borges, Gustavo D. Mendes, Rafael E.Barrientos-Astigarraga, Paulo Galvinas,
LC/MSIMS MDS Sciex API 2000 o i N as ann oo Celso H. Oliveira, Gilberto De Nucei; Verapamil quantification in human plasma by Ilquld chromatography
' e | 1 12 coupled to tandem mass y An for study; J. C B, 827
R RN V12 6 RUBBBRES on d‘% (2005), 165-172.
s s A PP Time (Hour) a n 15 5 au 3 [7] Wieslaw Sawicki; A validated method for the determination of verapamil and norverapamil in human
Liquid Chromatographic Conditions ‘o . Hou Time. i plasma; J Pharmaceutic Biomed Anal, 25 (2001), 689-695.
Column Chiracel®OD-RH, 150 x 4.6mm, Sum L___B.S-Novempami(nizas1 rig " ¢ 1o blank and LLOQ in I " [8] Oliver von Richter, Michel Eichelbaum, Frank Schonberger,Ute Hofmann; Rapid and highly sensitive
Mobile Phase 0.05%Trifluoroacetic acid : Acetonitrile (70:30, v/v) lon Suppression of double blank and in human plasma method for the ds(ermina(ion of vsrapamil [2H7]verapamil and metabolites in biological fluids by ligid
Flow Rate 0.50 mliminute, 70% flow spliting No ion suppression or enhancement was found at the retention time of analyte and IS in presence of matrix Stability, Selectivit dR P ters* ] Cacetta & Chizp B Hubert b, T B, P (2030),:3(7 3 detemination of i
Run Time 20.00 minutes § vl " apilr electivity an ecovel arameters eccato lap ubert P., Toussaint rommen utomated determination of verapamil
ions through post column infusion of neat solution of analyte and IS. Y y ry “(For AllAnalytesy  @Nd Norverapamil in human plasma with on-line coupling of dialysis to high performance liquid
Figure & - lon Supression : i c A, 1996 Oct 25, 750(1-2), 351-360.,
. e e arerarnn - —— Bench To : Up to 7 hours and detection; J.
Mass Spectrometric Conditions “ B - P P [10] FDA Suidance for Industry: Bioavailability Studies for Orally Administered Drug- Products-General
Fm = m | eromami iy Autosampler : Up to 69 hours Considerations, U.S. Department of Health and Human Services, Food and Drug Administration Centre
MRM Conditions \Fjefaiam\{legga“rgq. 4?2;165 5 " ReVerapamit —;/\, \._ S-verapami for Drug evaluation and Research (CDER), 2000.
-D6: 461— £ - < A N R -20° :
B £ | - V-, Ry 5 :L/_ = v Dry Extract (-20°C) : Up to 47 hours o Ied t
Norverapamil-D6: 447—165 of i sy R T R Freeze Thaw : Three Cycles at -20°C & -70°C W g
lon Spray Voltage (KV) 4.00 Ruggedness : Analyst, Column and Instument
lon Spray Voltage (KV) 4.00 I coampte 1 (@ G " Specificity : No significant interference Authors wish to acknowledge Novartis as cosponsor and providing financial support for this
Nebulizer Gas (psig) 50.00 S84 project, The authors are also thankful to Gangadhar Sunkara, Rajendra Prasad and
Heater Gas (psig) 60.00 % Recovery : More than 92% management of Veeda Clinical Research for providing adequate infrastructure and support
Ié):nsaci::g::sT‘epr::)ge)rature( ©) 11‘20080 Matrix Effect : ISTD normalization Matrix factor 1.0 fo carry out this work.
CAD Gas (psig) 4.00 o Dilution : Upto 10 time
Dwell Time (ms) 600.00 )

Fig.3:- The post column infusion spectra of analyte and ISTD.
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