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            Abstract

            
               
Amlodipine and Cilnidipine in K2EDTA plasma were determined by Liquid Chromatography and Tandem Mass Spectrometry. To improve
                  LC separation and detection sensitivity for the LC-MS technique interface of contiguous stationary phases and LC gradients
                  were enhanced. For separation Acetonitrile was used as eluent. Reversed phase C8 and C18, X-bridge columns were utilized.
                  Telmisartan was used an Internal Standard in this process. For elution Telmisartan needs acidic PH but Amlodipine and Cilnidipine
                  needs neutral PH, dilution with H2O for supernate get afterward extraction. The standards were separated in existence of Telmisartan
                  as internal standard from Amlodipine and Cilnidipine by LC-MS/MS using the MRM transitions. The extracted ion chromatograms
                  were considered from peak ratio of analyte to internal standard. Human plasma without analytes, and solutions containing analytes
                  without human plasma were also analysed. To determine the stability analyte was kept in steady state at room temperature for
                  24 hrs in plasma. The instrument had operating in positive ion mode. The product ion mass spectra of Amlodipine were 409.1→237.7
                  and Cilnidipine was 493.2 →117.1. Quadratic regression was used to generate calibration curve by the Analyst 1.5 software
                  program. To obtain the linear response the concentration range is 1-1000ng/mL. For each analyte intra (n=6/batch, 3 days)
                  and inter-batch (n=18) accuracy and precision values were obtained.  
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               Introduction

            Amlodipine besylate is also known as 2-[(2-aminoethoxy)-methyl]-4- 2-chlorophenyl), 1,4-dihydro-6-methyl-3,5-pyridine dicarboxylic
               acid, and 3-ethyl-5-methyl ester. It is used to treat high blood pressure which is traded underneath Norvasc. It is closer
               to nifedipine which is also a calcium method blocker  (Adams & Browne, 1998; Ghosh & Sircar, 2008). It is entirely utilised in antianginal, antihypertensive and antiarrhythmic actions. 
            

            For diminishing myocardial (heart attack) stypsis and oxygen requirement, Amlodipine prevents the induction of calcium ions
               into vascular level and cardiac muscularity. It also opens coronary blood vessel and capillaries. It marks L-type calcium
               ducts in muscle tissue and N-type calcium ducts in the central nervous system active in sensitive retreat and pain percept.
               Amlodipine has a repressive effect on calcium inflow in plane muscle tissue to constrain reduction. AML is a third-generation,
               active over a long period of time dihydropyridine calcium duct antagonist, given for the cure of angina pectoris, hypertension   (Bansal & Chauhan, 2014; Latha, Paul, Krishnankutty, Thomas, & Thomas, 2011), cardiac arrhythmias and coronary heart failure. It constrains the traversing of cellular membrane entry of calcium ions
               into vascular level and cardiac muscle. It lessens the peripheral vascular reaction by performing as a peripheral arterial
               vasodilator and thus let down the blood pressure and relaxing from chest pain. AML is widely taken up in the liver to sedentary
               metabolites, with 10% of the maternal drug and 60% of the metabolites eliminate waste in the urine. It is vastly assured protein
               (98%), with a bioactivity of 60%–65%. Due to huge capacity of dispersal (21 L/kg), it has an extensive purging half-life in
               individuals, fluctuating from 35 to 45h. It is utilised as a racemic substance alike other dihydropyridine calcium duct blocking.
               
            

            Cilnidipine is also known as 1,4-dihydropyridine-3,5-dicarboxylic acid which is used to treat hypertension. It also acts as
               calcium blocking agent   (Chandra & Ramesh, 2013; Fan & Yang, 2011). It functions as a calcium substance which inhibits the physiological action of another go with L-type   (Uchida & Yamazaki, 2001) and N-type  (Lei & Nakano, 2012)  calcium duct blocking agents. However, Cilnidipine is different from other calcium antagonists, because they function in
               both N-type and L-type. It also reduces blood pressure and utilised to treat beside one infection or illness taking place
               at the certain time. By reducing the blood pressure, it opens both arteries and veins. Cilnidipine is used for vascular disease
               and to weakens the direct influence of cardiac nerves, for strong depression results in lowering the blood pressure, and for
               heart beats with an irregular rhythm. 
            

            Direction of Cilnidipine shows the results that how it affects the sympathetic nervous system  (Sakata & Shirotani, 1999)  within in and out of living organism. It also reduces the blood pressure without harm and effectually. 
            

            According to the intellectual study valuation of Amlodipine in human plasma can be done by using certain techniques such as
               RP-HPLC   (Dai & Qiu, 2013; Tengli, Gurupadayya, & Soni, 2013), HPLC-UV   (Porwal & Talele, 2017), HPTLC  (Shah & Patel, 2015), HPLC-DAD   (Shaalan & Belal, 2017), HPLC   (Pant & Pal, 2012; Sah & Arora, 2012), LC-MS   (Narapusetti & Bethanabhatla, 2015; Ravi & Inamadugu, 2012). To the assessment of Cilnidipine methods used are HPLC   (Aruna, Bharathi, & Prasad, 2017; Safhi & Nagaraj, 2013), RP-HPLC   (Kudumula & Prasad, 2014; Mital, Patel, & Paramar, 2014), LC-MS/MS   (Lee & Chae, 2012; Lee & Seo, 2008), Spectrophotometry   (Buchiya & Bhim, 2015). In respect to this there is no concurrent LC-MS/MS process for estimate of Amlodipine and Cilnidipine in human plasma samples.
            

            Our latter-day determination explains a simple, novel, rapid, sensitive and selective process for concurrent purpose of Amlodipine
               and Cilnidipine by advanced LC-MS/MS equipment. The current arrangement furnishes abundant aids i.e., shorter runtime, a smaller
               amount of sample volume and evaluate two compounds at single time. In recent technique Telmisartan is used as internal standards.
               The structures of Amlodipine and Cilnidipine is shown in Figure  1. This technique is practiced by injecting drug into the plasma.
            

            
               Experimental
               
            

            
               Chemicals and reagents
               
            

            Amlodipine and Cilnidipine were secured from sigma Aldrich private limited, Bangalore. HPLC standard ethanenitrile, NH4CH3CO2 and H2O were got from Milli-Q water sterilizer from Millipore. Neat human plasma collected from Supratech Micro path. Ammonium acetic
               acid used for the compact phase preliminary work and obtained from Merck.
            

            
               Optimization of LC-MS/MS conditions and parameters
               
            

            The apparatus comprised of customised HPLC (Shimadzu, Kyoto, Japan) tied to AB Sciex API-4000 mass spectrometer performed
               in +Ve ion mode, equipped with an ESI interface and uses N2 as the nebulizer. Auxiliary, CAD, CUR gas was utilized.  Two LC10A pumps, operational DGU-20A3 solvent degasser, a SIL-HTC
               auto sampler, and a CTO20A column oven were resided in the HPLC arrangement. With the split proportion of 60:40 and volume
               velocity of 1.0mL/min C18-X Bridge column was kept at 400 C in HPLC. The contiguous stationary phase consisted of 0.1 % methanoic
               acid (A) and methyl alcohol (B). The primary stationary phase configuration was 95% A/5% B and continuous till 0.8 min, then
               get transformed to 5 % A/95% B about 2.2 min. After 2.2 min, the stationary phase is progressively moved from 95% A/5% B as
               a result of 2.4 min resulting equal for 3.5 min. The chromatograms were developed using analyst computer software (version
               1.4.1, Applied Bio systems). Standardisation curves were built with the peak zone ratio of the analyte to the internal standard
               vs concentration of the analyte and by put on the weighted least squares regression system. Quantitative analysis finished by
               selective reaction monitoring from precursor to product ion transition.
            

            The source dependant mass parameters maintained remained are gas1: 50 psi, gas2: 50psi, ion spray voltage:5500V, turbo heater
               temperature:5500C, CAD gas:8, CUR gas:30. Q1, Q3 are sustained at unit resolution.
            

            

            
                  
                  Figure 1

                  Chemical structures of Amlodipine and Cilnidipine.
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                  Figure 2

                  Product ion mass spectra of Amlodipine and Cilnidipine in positive ionization mode
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                  Figure 3

                  Representative example of blank chromatogram for amlodipine and Cilnidipine
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                  Figure 4

                  Representative example of LLOQ and ULOQ chromatogram of amlodipine
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                  Figure 5

                  Representative example of LQC and MQC chromatogram of amlodipine
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                  Figure 6

                  Representative example of HQC chromatogram of amlodipine
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                  Figure 7

                  Representative example of LQC chromatogram for Cilnidipine
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                  Figure 8

                  Representative example of LLOQ  and ULOQ chromatogram for Cilnidipine  
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                  Figure 9

                  Representative example of MQC and HQC chromatogram for Cilnidipine
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                  Table 1

                  MRM transition conditions

               

               
                     
                        
                           	
                              
                           
                           Compound

                           
                        
                        	
                              
                           
                           Mode of ionization

                           
                        
                        	
                              
                           
                           Q1 mass (m/z)

                           
                        
                        	
                              
                           
                           Q3 mass (m/z)

                           
                        
                        	
                              
                           
                           DP

                           
                        
                        	
                              
                           
                           CE

                           
                        
                        	
                              
                           
                           CXP

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           Amlodipine

                           
                        
                        	
                              
                           
                           +Ve

                           
                        
                        	
                              
                           
                           409.1 

                           
                        
                        	
                              
                           
                           237.7 

                           
                        
                        	
                              
                           
                           78 

                           
                        
                        	
                              
                           
                           10 

                           
                        
                        	
                              
                           
                           35 

                           
                        
                     

                     
                           	
                              
                           
                           Cilnidipine

                           
                        
                        	
                              
                           
                           +Ve

                           
                        
                        	
                              
                           
                           493.2 

                           
                        
                        	
                              
                           
                           117.1 

                           
                        
                        	
                              
                           
                           94 

                           
                        
                        	
                              
                           
                           50 

                           
                        
                        	
                              
                           
                           8 

                           
                        
                     

                     
                           	
                              
                           
                           Telmisartan

                           
                        
                        	
                              
                           
                           +Ve

                           
                        
                        	
                              
                           
                           515.30 

                           
                        
                        	
                              
                           
                           276.10 

                           
                        
                        	
                              
                           
                           80 

                           
                        
                        	
                              
                           
                           10 

                           
                        
                        	
                              
                           
                           65 

                           
                        
                     

                  
               

            

            

            
                  
                  Table 2

                  Back-calculated standard curve data for Cilnidipine and Amlodipine in human plasma

               

               
                     
                        
                           	
                              
                           
                           Cilnidipine (ng/mL)

                           
                        
                     

                     
                           	
                              
                           
                           Std conc.

                           
                        
                        	
                              
                           
                           Batch 1

                           
                        
                        	
                              
                           
                           Batch 2 

                           
                        
                        	
                              
                           
                           Batch 3

                           
                        
                        	
                              
                           
                           Mean 

                           
                        
                        	
                              
                           
                           SD

                           
                        
                        	
                              
                           
                           %CV

                           
                        
                        	
                              
                           
                           % Accuracy 

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           0.86

                           
                        
                        	
                              
                           
                           0.9

                           
                        
                        	
                              
                           
                           0.92

                           
                        
                        	
                              
                           
                           0.89

                           
                        
                        	
                              
                           
                           0.03

                           
                        
                        	
                              
                           
                           3.42

                           
                        
                        	
                              
                           
                           89.3

                           
                        
                     

                     
                           	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           1.96

                           
                        
                        	
                              
                           
                           2.03

                           
                        
                        	
                              
                           
                           2.12

                           
                        
                        	
                              
                           
                           2.04

                           
                        
                        	
                              
                           
                           0.08

                           
                        
                        	
                              
                           
                           3.94

                           
                        
                        	
                              
                           
                           101.8

                           
                        
                     

                     
                           	
                              
                           
                           10

                           
                        
                        	
                              
                           
                           10.21

                           
                        
                        	
                              
                           
                           9.87

                           
                        
                        	
                              
                           
                           10.2

                           
                        
                        	
                              
                           
                           10.09

                           
                        
                        	
                              
                           
                           0.19

                           
                        
                        	
                              
                           
                           1.92

                           
                        
                        	
                              
                           
                           100.9

                           
                        
                     

                     
                           	
                              
                           
                           50

                           
                        
                        	
                              
                           
                           48.62

                           
                        
                        	
                              
                           
                           51.41

                           
                        
                        	
                              
                           
                           50.32

                           
                        
                        	
                              
                           
                           50.12

                           
                        
                        	
                              
                           
                           1.41

                           
                        
                        	
                              
                           
                           2.81

                           
                        
                        	
                              
                           
                           100.2

                           
                        
                     

                     
                           	
                              
                           
                           200

                           
                        
                        	
                              
                           
                           199.32

                           
                        
                        	
                              
                           
                           202.43

                           
                        
                        	
                              
                           
                           215.21

                           
                        
                        	
                              
                           
                           205.65

                           
                        
                        	
                              
                           
                           8.42

                           
                        
                        	
                              
                           
                           4.09

                           
                        
                        	
                              
                           
                           102.8

                           
                        
                     

                     
                           	
                              
                           
                           500

                           
                        
                        	
                              
                           
                           494.32

                           
                        
                        	
                              
                           
                           496.3

                           
                        
                        	
                              
                           
                           505.3

                           
                        
                        	
                              
                           
                           498.64

                           
                        
                        	
                              
                           
                           5.85

                           
                        
                        	
                              
                           
                           1.17

                           
                        
                        	
                              
                           
                           99.7

                           
                        
                     

                     
                           	
                              
                           
                           800

                           
                        
                        	
                              
                           
                           804.31

                           
                        
                        	
                              
                           
                           807.54

                           
                        
                        	
                              
                           
                           793.21

                           
                        
                        	
                              
                           
                           801.69

                           
                        
                        	
                              
                           
                           7.52

                           
                        
                        	
                              
                           
                           0.94

                           
                        
                        	
                              
                           
                           100.2

                           
                        
                     

                     
                           	
                              
                           
                           900

                           
                        
                        	
                              
                           
                           903.21

                           
                        
                        	
                              
                           
                           898.43

                           
                        
                        	
                              
                           
                           910.3

                           
                        
                        	
                              
                           
                           903.98

                           
                        
                        	
                              
                           
                           5.97

                           
                        
                        	
                              
                           
                           0.66

                           
                        
                        	
                              
                           
                           100.4

                           
                        
                     

                     
                           	
                              
                           
                           1000

                           
                        
                        	
                              
                           
                           990.3

                           
                        
                        	
                              
                           
                           1001.2

                           
                        
                        	
                              
                           
                           984.8

                           
                        
                        	
                              
                           
                           992.10

                           
                        
                        	
                              
                           
                           8.35

                           
                        
                        	
                              
                           
                           0.84

                           
                        
                        	
                              
                           
                           99.2

                           
                        
                     

                     
                           	
                              
                           
                           Amlodipine(ng/mL)

                           
                        
                     

                     
                           	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           0.85

                           
                        
                        	
                              
                           
                           0.91

                           
                        
                        	
                              
                           
                           0.88

                           
                        
                        	
                              
                           
                           0.91

                           
                        
                        	
                              
                           
                           0.06

                           
                        
                        	
                              
                           
                           6.17

                           
                        
                        	
                              
                           
                           91.0

                           
                        
                     

                     
                           	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           2.01

                           
                        
                        	
                              
                           
                           1.98

                           
                        
                        	
                              
                           
                           1.94

                           
                        
                        	
                              
                           
                           1.98

                           
                        
                        	
                              
                           
                           0.03

                           
                        
                        	
                              
                           
                           1.35

                           
                        
                        	
                              
                           
                           99.1

                           
                        
                     

                     
                           	
                              
                           
                           10

                           
                        
                        	
                              
                           
                           9.01

                           
                        
                        	
                              
                           
                           9.53

                           
                        
                        	
                              
                           
                           8.86

                           
                        
                        	
                              
                           
                           9.35

                           
                        
                        	
                              
                           
                           0.45

                           
                        
                        	
                              
                           
                           4.81

                           
                        
                        	
                              
                           
                           93.5

                           
                        
                     

                     
                           	
                              
                           
                           50

                           
                        
                        	
                              
                           
                           49.03

                           
                        
                        	
                              
                           
                           51.43

                           
                        
                        	
                              
                           
                           56.72

                           
                        
                        	
                              
                           
                           51.80

                           
                        
                        	
                              
                           
                           2.97

                           
                        
                        	
                              
                           
                           5.73

                           
                        
                        	
                              
                           
                           103.6

                           
                        
                     

                     
                           	
                              
                           
                           200

                           
                        
                        	
                              
                           
                           198.34

                           
                        
                        	
                              
                           
                           218.09

                           
                        
                        	
                              
                           
                           197.34

                           
                        
                        	
                              
                           
                           203.44

                           
                        
                        	
                              
                           
                           8.51

                           
                        
                        	
                              
                           
                           4.18

                           
                        
                        	
                              
                           
                           101.7

                           
                        
                     

                     
                           	
                              
                           
                           500

                           
                        
                        	
                              
                           
                           487.42

                           
                        
                        	
                              
                           
                           513.21

                           
                        
                        	
                              
                           
                           523.54

                           
                        
                        	
                              
                           
                           506.04

                           
                        
                        	
                              
                           
                           13.61

                           
                        
                        	
                              
                           
                           2.69

                           
                        
                        	
                              
                           
                           101.2

                           
                        
                     

                     
                           	
                              
                           
                           800

                           
                        
                        	
                              
                           
                           776.02

                           
                        
                        	
                              
                           
                           731.09

                           
                        
                        	
                              
                           
                           816.02

                           
                        
                        	
                              
                           
                           780.78

                           
                        
                        	
                              
                           
                           32.03

                           
                        
                        	
                              
                           
                           4.10

                           
                        
                        	
                              
                           
                           97.6

                           
                        
                     

                     
                           	
                              
                           
                           900

                           
                        
                        	
                              
                           
                           889.85

                           
                        
                        	
                              
                           
                           912.64

                           
                        
                        	
                              
                           
                           861.09

                           
                        
                        	
                              
                           
                           890.90

                           
                        
                        	
                              
                           
                           19.01

                           
                        
                        	
                              
                           
                           2.13

                           
                        
                        	
                              
                           
                           99.0

                           
                        
                     

                     
                           	
                              
                           
                           1000

                           
                        
                        	
                              
                           
                           1015.21

                           
                        
                        	
                              
                           
                           993.04

                           
                        
                        	
                              
                           
                           975.01

                           
                        
                        	
                              
                           
                           995.82

                           
                        
                        	
                              
                           
                           14.44

                           
                        
                        	
                              
                           
                           1.45

                           
                        
                        	
                              
                           
                           99.6

                           
                        
                     

                  
               

            

            

            
                  
                  Table 3

                  Calculated concentrations obtained for precision and accuracy batches of Amlodipine andCilnidipine

               

               
                     
                        
                           	
                              
                           
                           Amlodipine

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           Batch-1

                           
                        
                        	
                              
                           
                           Batch-2

                           
                        
                        	
                              
                           
                           Batch-3

                           
                        
                     

                     
                           	
                              
                           
                           S.NO

                           
                        
                        	
                              
                           
                           LQC

                           
                        
                        	
                              
                           
                           MQC

                           
                        
                        	
                              
                           
                           HQC

                           
                        
                        	
                              
                           
                           LQC

                           
                        
                        	
                              
                           
                           MQC

                           
                        
                        	
                              
                           
                           HQC

                           
                        
                        	
                              
                           
                           LQC

                           
                        
                        	
                              
                           
                           MQC

                           
                        
                        	
                              
                           
                           HQC

                           
                        
                     

                     
                           	
                              
                           
                           1 

                           
                        
                        	
                              
                           
                           3.9 

                           
                        
                        	
                              
                           
                           518.6 

                           
                        
                        	
                              
                           
                           812.6 

                           
                        
                        	
                              
                           
                           4.5 

                           
                        
                        	
                              
                           
                           537.8 

                           
                        
                        	
                              
                           
                           818.9 

                           
                        
                        	
                              
                           
                           3.9 

                           
                        
                        	
                              
                           
                           509.8 

                           
                        
                        	
                              
                           
                           827.5 

                           
                        
                     

                     
                           	
                              
                           
                           2 

                           
                        
                        	
                              
                           
                           4 

                           
                        
                        	
                              
                           
                           523 

                           
                        
                        	
                              
                           
                           829.8 

                           
                        
                        	
                              
                           
                           4.7 

                           
                        
                        	
                              
                           
                           532.6 

                           
                        
                        	
                              
                           
                           840.6 

                           
                        
                        	
                              
                           
                           4 

                           
                        
                        	
                              
                           
                           511.6 

                           
                        
                        	
                              
                           
                           819.8 

                           
                        
                     

                     
                           	
                              
                           
                           3 

                           
                        
                        	
                              
                           
                           4.2 

                           
                        
                        	
                              
                           
                           513.2 

                           
                        
                        	
                              
                           
                           818.5 

                           
                        
                        	
                              
                           
                           3.8 

                           
                        
                        	
                              
                           
                           509.8 

                           
                        
                        	
                              
                           
                           838.5 

                           
                        
                        	
                              
                           
                           3.8 

                           
                        
                        	
                              
                           
                           534.9 

                           
                        
                        	
                              
                           
                           807.6 

                           
                        
                     

                     
                           	
                              
                           
                           4 

                           
                        
                        	
                              
                           
                           3.8 

                           
                        
                        	
                              
                           
                           520.9 

                           
                        
                        	
                              
                           
                           820.9 

                           
                        
                        	
                              
                           
                           4.5 

                           
                        
                        	
                              
                           
                           524.3 

                           
                        
                        	
                              
                           
                           826.7 

                           
                        
                        	
                              
                           
                           4.9 

                           
                        
                        	
                              
                           
                           546.3 

                           
                        
                        	
                              
                           
                           846.1 

                           
                        
                     

                     
                           	
                              
                           
                           5 

                           
                        
                        	
                              
                           
                           4.4 

                           
                        
                        	
                              
                           
                           548.2 

                           
                        
                        	
                              
                           
                           806.8 

                           
                        
                        	
                              
                           
                           4 

                           
                        
                        	
                              
                           
                           526.3 

                           
                        
                        	
                              
                           
                           835.7 

                           
                        
                        	
                              
                           
                           4.2 

                           
                        
                        	
                              
                           
                           518.6 

                           
                        
                        	
                              
                           
                           832.8 

                           
                        
                     

                     
                           	
                              
                           
                           6 

                           
                        
                        	
                              
                           
                           3.9 

                           
                        
                        	
                              
                           
                           534.4 

                           
                        
                        	
                              
                           
                           826.1 

                           
                        
                        	
                              
                           
                           4.2 

                           
                        
                        	
                              
                           
                           499.5 

                           
                        
                        	
                              
                           
                           809.8 

                           
                        
                        	
                              
                           
                           4.6 

                           
                        
                        	
                              
                           
                           567.5 

                           
                        
                        	
                              
                           
                           821.5 

                           
                        
                     

                     
                           	
                              
                           
                           MEAN 

                           
                        
                        	
                              
                           
                           4.0 

                           
                        
                        	
                              
                           
                           526.4 

                           
                        
                        	
                              
                           
                           819.1 

                           
                        
                        	
                              
                           
                           4.3 

                           
                        
                        	
                              
                           
                           521.7 

                           
                        
                        	
                              
                           
                           828.4 

                           
                        
                        	
                              
                           
                           4.2 

                           
                        
                        	
                              
                           
                           531.5 

                           
                        
                        	
                              
                           
                           825.9 

                           
                        
                     

                     
                           	
                              
                           
                           SD 

                           
                        
                        	
                              
                           
                           0.2 

                           
                        
                        	
                              
                           
                           12.8 

                           
                        
                        	
                              
                           
                           8.5 

                           
                        
                        	
                              
                           
                           0.3 

                           
                        
                        	
                              
                           
                           14.4 

                           
                        
                        	
                              
                           
                           12.2 

                           
                        
                        	
                              
                           
                           0.4 

                           
                        
                        	
                              
                           
                           22.6 

                           
                        
                        	
                              
                           
                           13.0 

                           
                        
                     

                     
                           	
                              
                           
                           %CV 

                           
                        
                        	
                              
                           
                           5.6 

                           
                        
                        	
                              
                           
                           2.4 

                           
                        
                        	
                              
                           
                           1.0 

                           
                        
                        	
                              
                           
                           8.0 

                           
                        
                        	
                              
                           
                           2.8 

                           
                        
                        	
                              
                           
                           1.5 

                           
                        
                        	
                              
                           
                           10.2 

                           
                        
                        	
                              
                           
                           4.3 

                           
                        
                        	
                              
                           
                           1.6 

                           
                        
                     

                     
                           	
                              
                           
                           Cilnidipine

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           Batch-1

                           
                        
                        	
                              
                           
                           Batch-2

                           
                        
                        	
                              
                           
                           Batch-3

                           
                        
                     

                     
                           	
                              
                           
                           S.NO

                           
                        
                        	
                              
                           
                           LQC

                           
                        
                        	
                              
                           
                           MQC

                           
                        
                        	
                              
                           
                           HQC

                           
                        
                        	
                              
                           
                           LQC

                           
                        
                        	
                              
                           
                           MQC

                           
                        
                        	
                              
                           
                           HQC

                           
                        
                        	
                              
                           
                           LQC

                           
                        
                        	
                              
                           
                           MQC

                           
                        
                        	
                              
                           
                           HQC

                           
                        
                     

                     
                           	
                              
                           
                           1 

                           
                        
                        	
                              
                           
                           4.4 

                           
                        
                        	
                              
                           
                           499.2 

                           
                        
                        	
                              
                           
                           802.3 

                           
                        
                        	
                              
                           
                           4.2 

                           
                        
                        	
                              
                           
                           516.5 

                           
                        
                        	
                              
                           
                           804.3 

                           
                        
                        	
                              
                           
                           3.8 

                           
                        
                        	
                              
                           
                           497.6 

                           
                        
                        	
                              
                           
                           816.5 

                           
                        
                     

                     
                           	
                              
                           
                           2 

                           
                        
                        	
                              
                           
                           3.9 

                           
                        
                        	
                              
                           
                           512.4 

                           
                        
                        	
                              
                           
                           836.5 

                           
                        
                        	
                              
                           
                           4.5 

                           
                        
                        	
                              
                           
                           524.7 

                           
                        
                        	
                              
                           
                           826.5 

                           
                        
                        	
                              
                           
                           4.1 

                           
                        
                        	
                              
                           
                           503.5 

                           
                        
                        	
                              
                           
                           802.5 

                           
                        
                     

                     
                           	
                              
                           
                           3 

                           
                        
                        	
                              
                           
                           3.8 

                           
                        
                        	
                              
                           
                           536.7 

                           
                        
                        	
                              
                           
                           811.2 

                           
                        
                        	
                              
                           
                           4.1 

                           
                        
                        	
                              
                           
                           538.6 

                           
                        
                        	
                              
                           
                           851.9 

                           
                        
                        	
                              
                           
                           3.7 

                           
                        
                        	
                              
                           
                           482.3 

                           
                        
                        	
                              
                           
                           827.6 

                           
                        
                     

                     
                           	
                              
                           
                           4 

                           
                        
                        	
                              
                           
                           4 

                           
                        
                        	
                              
                           
                           508.9 

                           
                        
                        	
                              
                           
                           809.4 

                           
                        
                        	
                              
                           
                           4.3 

                           
                        
                        	
                              
                           
                           519.7 

                           
                        
                        	
                              
                           
                           815.8 

                           
                        
                        	
                              
                           
                           3.9 

                           
                        
                        	
                              
                           
                           503.2 

                           
                        
                        	
                              
                           
                           803.1 

                           
                        
                     

                     
                           	
                              
                           
                           5 

                           
                        
                        	
                              
                           
                           4.1 

                           
                        
                        	
                              
                           
                           489.6 

                           
                        
                        	
                              
                           
                           827.6 

                           
                        
                        	
                              
                           
                           4 

                           
                        
                        	
                              
                           
                           504.3 

                           
                        
                        	
                              
                           
                           804.3 

                           
                        
                        	
                              
                           
                           4.3 

                           
                        
                        	
                              
                           
                           511.4 

                           
                        
                        	
                              
                           
                           798.6 

                           
                        
                     

                     
                           	
                              
                           
                           6 

                           
                        
                        	
                              
                           
                           4.2 

                           
                        
                        	
                              
                           
                           528.7 

                           
                        
                        	
                              
                           
                           803.9 

                           
                        
                        	
                              
                           
                           3.7 

                           
                        
                        	
                              
                           
                           495.4 

                           
                        
                        	
                              
                           
                           794.3 

                           
                        
                        	
                              
                           
                           4.5 

                           
                        
                        	
                              
                           
                           505.4 

                           
                        
                        	
                              
                           
                           822.8 

                           
                        
                     

                     
                           	
                              
                           
                           Mean 

                           
                        
                        	
                              
                           
                           4.1 

                           
                        
                        	
                              
                           
                           512.6 

                           
                        
                        	
                              
                           
                           815.2 

                           
                        
                        	
                              
                           
                           4.1 

                           
                        
                        	
                              
                           
                           516.5 

                           
                        
                        	
                              
                           
                           816.2 

                           
                        
                        	
                              
                           
                           4.1 

                           
                        
                        	
                              
                           
                           500.6 

                           
                        
                        	
                              
                           
                           811.9 

                           
                        
                     

                     
                           	
                              
                           
                           SD 

                           
                        
                        	
                              
                           
                           0.2 

                           
                        
                        	
                              
                           
                           17.7 

                           
                        
                        	
                              
                           
                           13.8 

                           
                        
                        	
                              
                           
                           0.3 

                           
                        
                        	
                              
                           
                           15.2 

                           
                        
                        	
                              
                           
                           20.7 

                           
                        
                        	
                              
                           
                           0.3 

                           
                        
                        	
                              
                           
                           10.0 

                           
                        
                        	
                              
                           
                           12.1 

                           
                        
                     

                     
                           	
                              
                           
                           %CV 

                           
                        
                        	
                              
                           
                           5.3 

                           
                        
                        	
                              
                           
                           3.4 

                           
                        
                        	
                              
                           
                           1.7 

                           
                        
                        	
                              
                           
                           6.6 

                           
                        
                        	
                              
                           
                           2.9 

                           
                        
                        	
                              
                           
                           2.5 

                           
                        
                        	
                              
                           
                           7.6 

                           
                        
                        	
                              
                           
                           2.0 

                           
                        
                        	
                              
                           
                           1.5 

                           
                        
                     

                  
               

            

            

            
                  
                  Table 4

                  Intra- and inter-run precision and accuracy for amlodipine and Cilnidipine in human plasma

               

               
                     
                        
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           Amlodipine

                           
                        
                        	
                              
                           
                           Cilnidipine

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           Concentration (ng/mL)

                           
                        
                        	
                              
                           
                           Concentration (ng/mL)

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           

                           
                        
                        	
                              
                           
                           LQC (4.0)

                           
                        
                        	
                              
                           
                           MQC (500)

                           
                        
                        	
                              
                           
                           HQC (800)

                           
                        
                        	
                              
                           
                           LQC (4.0)

                           
                        
                        	
                              
                           
                           MQC (500)

                           
                        
                        	
                              
                           
                           HQC (800)

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           Batch-1

                           
                           (N=6)

                           
                        
                        	
                              
                           
                           Intra-run mean

                           
                        
                        	
                              
                           
                           4.0 

                           
                        
                        	
                              
                           
                           526.4 

                           
                        
                        	
                              
                           
                           819.1 

                           
                        
                        	
                              
                           
                           4.1

                           
                        
                        	
                              
                           
                           512.6

                           
                        
                        	
                              
                           
                           815.2

                           
                        
                     

                     
                           	
                              
                           
                           Intra-run SD

                           
                        
                        	
                              
                           
                           0.2 

                           
                        
                        	
                              
                           
                           12.8 

                           
                        
                        	
                              
                           
                           8.5 

                           
                        
                        	
                              
                           
                           0.2

                           
                        
                        	
                              
                           
                           17.7

                           
                        
                        	
                              
                           
                           13.8

                           
                        
                     

                     
                           	
                              
                           
                           Intra-run % CV

                           
                        
                        	
                              
                           
                           5.6 

                           
                        
                        	
                              
                           
                           2.4 

                           
                        
                        	
                              
                           
                           1.0 

                           
                        
                        	
                              
                           
                           5.3

                           
                        
                        	
                              
                           
                           3.4

                           
                        
                        	
                              
                           
                           1.7

                           
                        
                     

                     
                           	
                              
                           
                           Intra-run % Accuracy

                           
                        
                        	
                              
                           
                           105

                           
                        
                        	
                              
                           
                           109

                           
                        
                        	
                              
                           
                           103

                           
                        
                        	
                              
                           
                           103 

                           
                        
                        	
                              
                           
                           103 

                           
                        
                        	
                              
                           
                           102 

                           
                        
                     

                     
                           	
                              
                           
                           Batch-2

                           
                           (N=6)

                           
                        
                        	
                              
                           
                           Intra-run mean

                           
                        
                        	
                              
                           
                           4.3 

                           
                        
                        	
                              
                           
                           521.7 

                           
                        
                        	
                              
                           
                           828.4 

                           
                        
                        	
                              
                           
                           4.1

                           
                        
                        	
                              
                           
                           516.5

                           
                        
                        	
                              
                           
                           816.2

                           
                        
                     

                     
                           	
                              
                           
                           Intra-run SD

                           
                        
                        	
                              
                           
                           0.3 

                           
                        
                        	
                              
                           
                           14.4 

                           
                        
                        	
                              
                           
                           12.2 

                           
                        
                        	
                              
                           
                           0.3

                           
                        
                        	
                              
                           
                           15.2

                           
                        
                        	
                              
                           
                           20.7

                           
                        
                     

                     
                           	
                              
                           
                           Intra-run % CV

                           
                        
                        	
                              
                           
                           8.0 

                           
                        
                        	
                              
                           
                           2.8 

                           
                        
                        	
                              
                           
                           1.5 

                           
                        
                        	
                              
                           
                           6.6

                           
                        
                        	
                              
                           
                           2.9

                           
                        
                        	
                              
                           
                           2.5

                           
                        
                     

                     
                           	
                              
                           
                           Intra-run % Accuracy

                           
                        
                        	
                              
                           
                           105

                           
                        
                        	
                              
                           
                           105

                           
                        
                        	
                              
                           
                           104

                           
                        
                        	
                              
                           
                           103 

                           
                        
                        	
                              
                           
                           101 

                           
                        
                        	
                              
                           
                           102 

                           
                        
                     

                     
                           	
                              
                           
                           Batch-3

                           
                           (N=6)

                           
                        
                        	
                              
                           
                           Intra-run mean

                           
                        
                        	
                              
                           
                           4.3

                           
                        
                        	
                              
                           
                           524.2

                           
                        
                        	
                              
                           
                           820.8

                           
                        
                        	
                              
                           
                           4.1 

                           
                        
                        	
                              
                           
                           500.6 

                           
                        
                        	
                              
                           
                           811.9 

                           
                        
                     

                     
                           	
                              
                           
                           Intra-run SD

                           
                        
                        	
                              
                           
                           0.2

                           
                        
                        	
                              
                           
                           4.8

                           
                        
                        	
                              
                           
                           9.0

                           
                        
                        	
                              
                           
                           0.3 

                           
                        
                        	
                              
                           
                           11.2 

                           
                        
                        	
                              
                           
                           12.6 

                           
                        
                     

                     
                           	
                              
                           
                           Intra-run % CV

                           
                        
                        	
                              
                           
                           4.4

                           
                        
                        	
                              
                           
                           0.9

                           
                        
                        	
                              
                           
                           1.1

                           
                        
                        	
                              
                           
                           7.6 

                           
                        
                        	
                              
                           
                           2 

                           
                        
                        	
                              
                           
                           1.5 

                           
                        
                     

                     
                           	
                              
                           
                           Intra-run % Accuracy

                           
                        
                        	
                              
                           
                           107

                           
                        
                        	
                              
                           
                           105

                           
                        
                        	
                              
                           
                           102

                           
                        
                        	
                              
                           
                           103 

                           
                        
                        	
                              
                           
                           100 

                           
                        
                        	
                              
                           
                           101 

                           
                        
                     

                     
                           	
                              
                           
                           Inter-batch

                           
                           (N=18)

                           
                        
                        	
                              
                           
                           Inter-run mean

                           
                        
                        	
                              
                           
                           4.4

                           
                        
                        	
                              
                           
                           529.7

                           
                        
                        	
                              
                           
                           810.6

                           
                        
                        	
                              
                           
                           4.4 

                           
                        
                        	
                              
                           
                           534.5 

                           
                        
                        	
                              
                           
                           796.5 

                           
                        
                     

                     
                           	
                              
                           
                           Inter-run SD

                           
                        
                        	
                              
                           
                           0.3

                           
                        
                        	
                              
                           
                           34.8

                           
                        
                        	
                              
                           
                           53.2

                           
                        
                        	
                              
                           
                           0.4 

                           
                        
                        	
                              
                           
                           34.6 

                           
                        
                        	
                              
                           
                           50.8 

                           
                        
                     

                     
                           	
                              
                           
                           Inter-run % CV

                           
                        
                        	
                              
                           
                           6.8

                           
                        
                        	
                              
                           
                           6.6

                           
                        
                        	
                              
                           
                           6.6

                           
                        
                        	
                              
                           
                           9.1 

                           
                        
                        	
                              
                           
                           6.5 

                           
                        
                        	
                              
                           
                           6.4 

                           
                        
                     

                     
                           	
                              
                           
                           Inter-run % Accuracy

                           
                        
                        	
                              
                           
                           110

                           
                        
                        	
                              
                           
                           105

                           
                        
                        	
                              
                           
                           101

                           
                        
                        	
                              
                           
                           110 

                           
                        
                        	
                              
                           
                           107 

                           
                        
                        	
                              
                           
                           100 

                           
                        
                     

                  
               

            

            

            

            
                  
                  Table 5

                  Amlodipine and Cilnidipine Recovery data

               

               
                     
                        
                           	
                              
                           
                           Amlodipine

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           LQC area (counts)

                           
                        
                        	
                              
                           
                           MQC area (counts)

                           
                        
                        	
                              
                           
                           HQC area (counts)

                           
                        
                     

                     
                           	
                              
                           
                           S.No

                           
                        
                        	
                              
                           
                           Aqueous

                           
                        
                        	
                              
                           
                           Extracted

                           
                        
                        	
                              
                           
                           Aqueous

                           
                        
                        	
                              
                           
                           Extracted

                           
                        
                        	
                              
                           
                           Aqueous

                           
                        
                        	
                              
                           
                           Extracted

                           
                        
                     

                     
                           	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           102379 

                           
                        
                        	
                              
                           
                           99056 

                           
                        
                        	
                              
                           
                           12984010 

                           
                        
                        	
                              
                           
                           11093456 

                           
                        
                        	
                              
                           
                           59834092 

                           
                        
                        	
                              
                           
                           56219834 

                           
                        
                     

                     
                           	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           119043

                           
                        
                        	
                              
                           
                           109876

                           
                        
                        	
                              
                           
                           11023642

                           
                        
                        	
                              
                           
                           10906758

                           
                        
                        	
                              
                           
                           65289310

                           
                        
                        	
                              
                           
                           59012671

                           
                        
                     

                     
                           	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           105467

                           
                        
                        	
                              
                           
                           98310

                           
                        
                        	
                              
                           
                           9903478

                           
                        
                        	
                              
                           
                           9916934

                           
                        
                        	
                              
                           
                           48629102

                           
                        
                        	
                              
                           
                           45210976

                           
                        
                     

                     
                           	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           99870

                           
                        
                        	
                              
                           
                           99406

                           
                        
                        	
                              
                           
                           11783212

                           
                        
                        	
                              
                           
                           10268548

                           
                        
                        	
                              
                           
                           69203657

                           
                        
                        	
                              
                           
                           68320981

                           
                        
                     

                     
                           	
                              
                           
                           5

                           
                        
                        	
                              
                           
                           100873

                           
                        
                        	
                              
                           
                           110945

                           
                        
                        	
                              
                           
                           9970654

                           
                        
                        	
                              
                           
                           10200126

                           
                        
                        	
                              
                           
                           54876532

                           
                        
                        	
                              
                           
                           57328190

                           
                        
                     

                     
                           	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           110567

                           
                        
                        	
                              
                           
                           99761

                           
                        
                        	
                              
                           
                           13562025

                           
                        
                        	
                              
                           
                           11028438

                           
                        
                        	
                              
                           
                           45679321

                           
                        
                        	
                              
                           
                           43978654

                           
                        
                     

                     
                           	
                              
                           
                           Mean area

                           
                        
                        	
                              
                           
                           106367

                           
                        
                        	
                              
                           
                           102892

                           
                        
                        	
                              
                           
                           11537837

                           
                        
                        	
                              
                           
                           10569043

                           
                        
                        	
                              
                           
                           57252002

                           
                        
                        	
                              
                           
                           55011884

                           
                        
                     

                     
                           	
                              
                           
                           % Recovery

                           
                        
                        	
                              
                           
                           96.7 

                           
                        
                        	
                              
                           
                           91.6 

                           
                        
                        	
                              
                           
                           96.1 

                           
                        
                     

                     
                           	
                              
                           
                           AVG. % Recovery= 94.8; SD= 2.8;%CV= 3.0 

                           
                        
                     

                     
                           	
                              
                           
                           Cilnidipine

                           
                        
                     

                     
                           	
                              
                           
                           

                           
                        
                        	
                              
                           
                           LQC area (counts) 

                           
                        
                        	
                              
                           
                           MQC area (counts) 

                           
                        
                        	
                              
                           
                           HQC area (counts) 

                           
                        
                     

                     
                           	
                              
                           
                           S.No 

                           
                        
                        	
                              
                           
                           Aqueous 

                           
                        
                        	
                              
                           
                           Extracted 

                           
                        
                        	
                              
                           
                           Aqueous 

                           
                        
                        	
                              
                           
                           Extracted 

                           
                        
                        	
                              
                           
                           Aqueous 

                           
                        
                        	
                              
                           
                           Extracted 

                           
                        
                     

                     
                           	
                              
                           
                           1 

                           
                        
                        	
                              
                           
                           67543 

                           
                        
                        	
                              
                           
                           64392 

                           
                        
                        	
                              
                           
                           6921045 

                           
                        
                        	
                              
                           
                           6210128 

                           
                        
                        	
                              
                           
                           29217654 

                           
                        
                        	
                              
                           
                           26064129 

                           
                        
                     

                     
                           	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           71342

                           
                        
                        	
                              
                           
                           72193

                           
                        
                        	
                              
                           
                           7634501

                           
                        
                        	
                              
                           
                           7109543

                           
                        
                        	
                              
                           
                           27634510

                           
                        
                        	
                              
                           
                           23468901

                           
                        
                     

                     
                           	
                              
                           
                           3

                           
                        
                        	
                              
                           
                           68320

                           
                        
                        	
                              
                           
                           60218

                           
                        
                        	
                              
                           
                           7210936

                           
                        
                        	
                              
                           
                           6329810

                           
                        
                        	
                              
                           
                           30927618

                           
                        
                        	
                              
                           
                           29541903

                           
                        
                     

                     
                           	
                              
                           
                           4

                           
                        
                        	
                              
                           
                           65011

                           
                        
                        	
                              
                           
                           64320

                           
                        
                        	
                              
                           
                           6021763

                           
                        
                        	
                              
                           
                           5521054

                           
                        
                        	
                              
                           
                           26539021

                           
                        
                        	
                              
                           
                           25095431

                           
                        
                     

                     
                           	
                              
                           
                           5

                           
                        
                        	
                              
                           
                           73209

                           
                        
                        	
                              
                           
                           69821

                           
                        
                        	
                              
                           
                           5832103

                           
                        
                        	
                              
                           
                           6017329

                           
                        
                        	
                              
                           
                           28105464

                           
                        
                        	
                              
                           
                           26310932

                           
                        
                     

                     
                           	
                              
                           
                           6

                           
                        
                        	
                              
                           
                           63282

                           
                        
                        	
                              
                           
                           59872

                           
                        
                        	
                              
                           
                           6510936

                           
                        
                        	
                              
                           
                           5934627

                           
                        
                        	
                              
                           
                           24172390

                           
                        
                        	
                              
                           
                           23651843

                           
                        
                     

                     
                           	
                              
                           
                           Mean Area

                           
                        
                        	
                              
                           
                           68118

                           
                        
                        	
                              
                           
                           65136

                           
                        
                        	
                              
                           
                           6688547

                           
                        
                        	
                              
                           
                           6187082

                           
                        
                        	
                              
                           
                           27766110

                           
                        
                        	
                              
                           
                           25688857

                           
                        
                     

                     
                           	
                              
                           
                           % Recovery

                           
                        
                        	
                              
                           
                           95.6

                           
                        
                        	
                              
                           
                           92.5

                           
                        
                        	
                              
                           
                           92.5

                           
                        
                     

                     
                           	
                              
                           
                           AVG. % Recovery=93.5; SD=01.8; %CV=1.9 

                           
                        
                     

                  
               

            

            

            
                  
                  Table 6

                  Stability data showing the % CV of analytes

               

               
                     
                        
                           	
                              
                           
                           Analyte name

                           
                        
                        	
                              
                           
                           Fresh samples

                           
                        
                        	
                              
                           
                           Freeze-thaw stability samples

                           
                        
                        	
                              
                           
                           Auto-sampler stability samples

                           
                        
                        	
                              
                           
                           Auto-sampler stability samples

                           
                        
                     

                  
                  
                        
                           	
                              
                           
                           Amlodipine

                           
                        
                     

                     
                           	
                              
                           
                           LQC

                           
                        
                        	
                              
                           
                           8.4 

                           
                        
                        	
                              
                           
                           6.8 

                           
                        
                        	
                              
                           
                           7.9 

                           
                        
                        	
                              
                           
                           6.9 

                           
                        
                     

                     
                           	
                              
                           
                           MQC

                           
                        
                        	
                              
                           
                           10.3 

                           
                        
                        	
                              
                           
                           9.3 

                           
                        
                        	
                              
                           
                           8.2 

                           
                        
                        	
                              
                           
                           4.3 

                           
                        
                     

                     
                           	
                              
                           
                           HQC

                           
                        
                        	
                              
                           
                           9.2 

                           
                        
                        	
                              
                           
                           8.6 

                           
                        
                        	
                              
                           
                           10.3 

                           
                        
                        	
                              
                           
                           5.2 

                           
                        
                     

                     
                           	
                              
                           
                           Cilnidipine

                           
                        
                     

                     
                           	
                              
                           
                           LQC

                           
                        
                        	
                              
                           
                           5.7 

                           
                        
                        	
                              
                           
                           4.9 

                           
                        
                        	
                              
                           
                           3.2 

                           
                        
                        	
                              
                           
                           6.2 

                           
                        
                     

                     
                           	
                              
                           
                           MQC

                           
                        
                        	
                              
                           
                           4.8 

                           
                        
                        	
                              
                           
                           3.6 

                           
                        
                        	
                              
                           
                           7.3 

                           
                        
                        	
                              
                           
                           5.3 

                           
                        
                     

                     
                           	
                              
                           
                           HQC

                           
                        
                        	
                              
                           
                           6.3 

                           
                        
                        	
                              
                           
                           5.2 

                           
                        
                        	
                              
                           
                           5.1 

                           
                        
                        	
                              
                           
                           7.2 

                           
                        
                     

                  
               

            

            Selection of HPLC column 
            

            For the target analytes in HPLC initially, reverse phase C-8 and C18, X-bridge columns were utilized. Discrete considerations
               among the contiguous stationary phase and pH level composition were studied, due to same physiochemical properties. Primarily
               there is no progress in the chromatographic separation. Notable determination, regular signals and less co-elution among selected
               drug candidates were demonstrated from Kinetex EVO C18 (5u, 50*4.6mm) owing to its efficiency in selection of aromaticity
               and polarity. To develop LC separation and recognition sensitivity for the LC-MS technique interface of contiguous stationary
               phases and LC gradients were enhanced. For separation Acetonitrile was used as eluent.
            

            
               Internal standard selection
               
            

            Telmisartan utilised as IS for +Ve ion mode derivatives. For elution Telmisartan needs acidic pH but Amlodipine and Cilnidipine needs neutral pH, dilution with H2O for supernate get afterward extraction. Hence fixed finally for positive mode, shows good elution and resolution property.
            

            
               Sample preparation 
               
            

            Calibration Curve & QC preparation 
            

            5.0 µL of calibration curve standards added to 45 µL of blank matrix and precipitated with 250 µL of acetonitrile containing
               internal standard at 500 ng/mL conc. Then vortexed for 5 min at 1000 rpm, centrifuged at 8000 rpm for 8 min at 10 °C, from
               this 150 µL of supernatant was separated and injected into an Analytical Column. 
            

            
               Sample Preparation
               
            

            50 µL of sample was taken and precipitated with 250 µL of CH3CN containing IS at 500 ng/mL conc. Then vortexed for 5 min at 1000 rpm, centrifuged at 8000 rpm for 8 min at 10 °C, from
               this 150 µL of supernatant was separated and injected into Analytical column. 
            

         

         
               Results and Discussion

            
               Validation
               
            

            In development of bioanalytical process, the secondary state is validation. This plays a vital role in quantitative analysis
               and creates a toughness in the process and provides the definite results of analyte. The drive of this bioanalytical technique
               authentication was to regulate the process established had fill the essentials of industry guidance laid out by the FDA. If
               the process was unsuccessful to obey this guidance, then it can be seemed as improper and consequent sample analysis, not
               useful to regulate submission for NCEs.
            

            To determine concentration the process begins with the fabrication of standardisation curve, Standardisation curve constructed
               from the quantitative analysis standard in the range of 1-1000ng/mL. The standards were separated in existence of Telmisartan
               as IS from Amlodipine and Cilnidipine by LC-MS/MS using the MRM conversions. The extracted ion chromatograms were considered
               from peak ratio of analyte to internal standard. Human plasma without analytes, and solutions containing analytes without
               human plasma were also examined. To determine the stability analyte was kept in steady state at room temperature for 24 hrs
               in plasma. 
            

            Construction of Calibration Curve 
            

            5 repeat collections of quantitation values were required in order to regulate the linearity of response. By using the same
               plasma and dilute stock solution each set prepared on an altered day. 9 various concentration levels were confined in each
               set. And it gives the robust and reproducible data on different days which is referred to as inter and intra-day data. The
               lowest level of quantitative analysis is used by LC-MS/MS. From the extracted ion chromatogram, the signal area for each analyte
               was regulated and divide by the signal area of the IS is obtained in the corresponding mode. This was drawn against the nominal
               concentration of analyte. In this case it was linear 1/x or 1/x2 where x was the concentration. Towards the lower end of the calibration curve this gives the stronger weighting.
            

            
               Carryover
               
            

            Outside the internal standard to justify the carryover is 20% lesser of LLOQ on peak area base, specific sample is infused
               instantly within each batch afterwards the high standard. 

            
               MRM Transitions
               
            

            MRM (multi-reaction monitoring) record precursor abundant ions and their diversified product ions via MS to support the definable
               spectra. 
            

            Distinct collision energies were observed for precursor to product ion for each transition. For each MRM transition collision
               energy was improved. Product ion mass spectra of Amlodipine and Cilnidipine is shown in Figure  2.
            

            To analyse six individual lots of unspiked K2EDTA plasma MRM transitions of each analyte should be specific and selective. The matrix selectivity results were shown in
               Table  1.
            

            
               Linearity
               
            

            Quadratic regression was applied to generate standardisation curve by the Analyst 1.5 software program. Back calculated intra
               batch values range outside of 85-115% of the minor concentration were left out from regression data. Correlation coefficients
               were more than 0.99 for all calibration curves. Table  2 shows the back calculated standard curve data for cilnidipine and Amlodipine in human plasma.
            

            
               Accuracy & precision
               
            

            For each analyte intra (n=6/batch, 3 days) and inter-batch (n=18) accuracy and precision are given below. The multistep sample
               preparation procedure results in acceptable accuracies, between 90-110% of the nominal concentration. For intra- and inter-day
               co-efficient the minimal conditions are15% lesser. Table  3  shows the calculated concentrations of precision and accuracy. Table  4 shows the intra and inter-day precision and accuracy. Figure  3 shows the representative example of Amlodipine and cilnidipine. Figure  4, Figure  5, Figure  6  shows the chromatogram of Amlodipine and Figure  7, Figure  8, Figure  9  shows chromatogram of Cilnidipine.
            

            
               Recovery
               
            

            By comparing with the respective quality control samples, the LQC, MQC and HQC recovery points was determined form K2EDTA plasma. Amlodipine and Cilnidipine average recovery be 94.8%, 93.5% (n=6) respectively. Table  5 shows the recovery data of Amlodipine and Cilnidipine.
            

            
               Stability
               
            

            
               Freeze-thaw stability
               
            

            LQC, MQC, HQC of Freeze-thaw stability was validated by freezing and thawing with three consecutive cycles. The calculated
               values are within the precision and accuracy range regulated by the inter-day quality control samples, no instability is found
               over the three cycles.
            

            
               Auto-sampler stability
               
            

            In autosampler the quality control samples are kept for 24hrs (at 40C) and compare with the fresh samples. The obtained values are with in precision and accuracy range of inter-day samples (n=6).
               No instability is found throughout the runtime in auto-ampler storage. 
            

            
               Bench-top stability
               
            

            The quality control samples are kept for 4hours at r.t. and the sample handling is passed out and finally compare with fresh
               samples. The obtained values are within the range of precision and accuracy of inter-day QC samples. This results in no instability
               throughout the run time. Table  6 shows the stability data of Amlodipine and cilnidipine.
            

         

         
               Conclusions

            This method describes about the LC-ESI-MS/MS assay for the concurrent recognition and exact measurement of amlodipine and
               Cilnidipine using Telmisartan as IS according to guidance. To extract the analyte in human plasma and internal standard, precipitation
               process was utilized. The average recovery of Amlodipine and Cilnidipine is 94.8% and 93.5%. No instability is found during
               the entire process. 
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