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ABSTRACT 

In this article, two different methods were developed and compared for quantifying total Ezetimibe (EZM) in human 

plasma. The total EZM was quantified with liquid chromatography method, after liquid-liquid extraction; one with UV 

detection (LC-UV) and the other with mass spectrometric detection (LC-MS/MS). Chromatographic separation was achieved 

on Symmetry Shield C18 column (250 × 4.6 mm i.d., 5 µ) using an isocratic elution with mobile phase composition consisting 

of Acetonitrile and 1mM Ammonium acetate in the proportion of 60:40 (v/v). For the estimation of total EZM, the glucuronide 

form of EZM is hydrolyzed by using β-glucuronidase and extracted using t-butyl methyl ether from human plasma samples. 20 

µL was loaded onto the system and eluent was monitored at 233 nm. Mass spectrometric data was acquired in multiple reaction 

monitoring mode. The calibration curve was linear in the concentration range of 30 – 500 ng/mL (LC-UV) and 1.02 – 303.07 

ng/mL (LC-MS/MS) with correlation coefficients r
2
 ≥ 0.997 and r

2
 ≥ 0.999, respectively. The inter-day coefficients of variation 

(CVs) ranged from 6.51 to 9.56% (LC-UV) and 0.78 to 4.21% (LC-MS/MS) and that of intra-day ranged from 6.78 to 9.81% 

(LC-UV) and 0.86 to 4.76% (LC-MS/MS) at four different concentrations. The resulting method was successfully applied for 

the Pharmacokinetic study in healthy human subjects. 
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INTRODUCTION 

 Ezetimibe [1-(4-fluorophenyl)-3(R)-[3-(4-fluoro 

phenyl)-3(S)-hydroxypropyl]-4 (S)- (4-hydroxy phenyl) -2-

azetidinone] is the first in a new class of cholesterol 

lowering agents known as cholesterol absorption 

inhibitors. After oral administration ezetimibe (EZM) is 

rapidly absorbed and extensively conjugated to Ezetimibe 

Phenoxy glucuronide (EZMG), which is pharmacologically 

active in vivo. Thus, EZM and EZMG are the major drug 

derived compounds detected in plasma, constituting 

approximately 10-20% and 80-90% of the total drug in  
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plasma, respectively (Rosenblum et al., 1998; Van Heek et 

al., 2000).  

 Although the direct detection of the glucuronide 

conjugate overcomes the critical limitations of approaches 

that involve enzymatic cleavage procedures and/or 

derivatization, indirect methods are still a choice for the 

routine pharmacokinetic analysis of EZM and its 

glucuronide in human biological matrices (Kaushik et al., 

2006). In case of indirect measurement, the quantification 

methods for glucuronides involve an enzymatic (β-

glucuronidase) or an acid/base hydrolysis of the 

glucuronide ether bond prior to HPLC analysis (Kadi et al., 

2009) as described in Fig. 1. Enzymic hydrolysis is usually 

preferred due to the fact that although an acid/base 

hydrolytic procedure is time saving and cost effective; 

many drugs are destroyed by its extreme conditions (F. 

IJBPR 

http://www.ijbpr.com/
mailto:poonam.gaikwad@nmims.edu.in


217 
Poonam Gaikwad. et al. / International Journal of Biological & Pharmaceutical Research. 2013; 4(3): 216-224. 

 
Fish et al., 1974). β-glucuronidase is used for the 

enzymatic hydrolysis of glucuronides from urine ( Xu et 

al., 2002; Staimer et al., 2001), plasma(Zhai et al., 2001; 

Andersen et al., 1999), and other fluids (Nobilis et al., 

2004) prior to analysis by enzyme immunoassay, mass 

spectrometry, gas chromatography, high performance 

liquid chromatography, or other means. 

 To date there are few analytical methods reported 

for the estimation of EZM and EZMG. The reported 

bioanalytical methods were based either on HPLC coupled 

to UV detector (Sistla et al., 2005; Basha et al., 2007; Van 

Heek et al., 2000)/radio detector (Ghosal et al., 2004) or by 

the use of tandem mass spectrometers (Bahrami et al., 

2010; Patrick et al., 2002; Li et al., 2006; Oliveira et al., 

2006; Oswald et al., 2006). Tandem mass spectrometers, 

though sensitive, require skilled manpower and the initial 

setup of instrument is very expensive which may not be 

available in all the laboratories. On the other hand HPLC is 

less expensive and easier to operate. Although Van Heek et 

al. (2000) have reported the HPLC method for 

simultaneous estimation of EZM and EZMG; the method 

primarily served the need of assessing the formation of 

EZMG qualitatively. Also S. J. S. Basha et al. (2007) have 

reported HPLC method for the in vitro metabolism studies 

(phase I and II) and bile sample analysis for the 

simultaneous estimation of EZM and EZMG. To the best 

of our knowledge, there is no HPLC method for the 

estimation of pharmacokinetic parameters of total EZM 

from human volunteers. Thus, the aim of the present study 

was to develop an accurate and precise High Performance 

Liquid Chromatographic method for the determination of 

total EZM using Standard addition method. The 

application of the method was demonstrated by estimating 

the pharmacokinetic parameters for total EZM in healthy 

human subjects.  Furthermore, the results obtained for the 

volunteer study from HPLC were compared with the 

results obtained from LC-MS/MS without standard 

addition.  

 

MATERIALS AND METHODS 

Chemicals and Reagents 

Helix Pomatia β-glucuronidase [145700U (Type 

HP-2)] was obtained from Sigma-Aldrich. Ezetimibe 

(99.52%) and Ezetimibe Phenoxy Glucuronide (99.2%) 

were supplied by VARDA Biotech (P) Ltd., India. 

Tamsolusin (100.01%) was obtained from Corporate 

Analytical Development Lab, India. Ezetimibe D4 

(97.14%) was procured from Vivan Life Sciences. 

Acetonitrile and Methanol of HPLC grade was purchased 

from E-Merck (India). Sodium acetate, Sodium Borate and 

Ammonium Acetate of analytical grade were procured 

from Qualigens. Glacial acetic acid (GAA) and 

Triethylamine (TEA) of analytical grade were procured 

from S. D. Fine Chem. Ltd. HPLC grade water, used for 

dilution, was prepared in-house using ‘miniquartz distiller’ 

of Qualigens. 

Instruments and methods 

Chromatographic separation was performed on 

HPLC system (JASCO 1500) equipped with JASCO PU-

980 pump unit attached to a manual injector with a 20µL 

loop, and a JASCO UV-1575 detector. The data acquisition 

was carried on Borwin software version 1.50. The HPLC 

column used was Symmetry shield 100 5C18 (250 × 4.6 

mm) 5 µm. The mobile phase consisted of Acetonitrile and 

1mM NH4COOCH3 in the proportion 60:40 v/v. The flow 

rate was 1ml/min and the eluate was monitored with UV 

detection at 233nm. The injection volume was 20 µL and 

total run time was 12 min. 

For the LC-MS/MS analysis, Schimadzu 

Prominence UFLC coupled with mass spectrometer API-

3200 having ESI source was used. The Chromatography 

was carried out using Schimadzu Prominence UFLC 

system equipped with LC-20AD Pump, DGU-20A3 

Degasser, SIL-HTc Autosampler (6°C), CTO-10AS VP 

Column Oven. The mobile phase involved a mixture of 

Methanol and 5mM Ammonium Acetate in the proportion 

90:10 (v/v), pumped at a flow rate of 0.9 mL/min through 

the analytical column (ACE, 5 C18, 50 × 4.6 mm, 5µ), at 

40°C. The injection volume was 10 µL and the total run 

time was 3 min 30 s. The mass spectrometer (API-3200) 

equipped with an electrospray source was run in negative 

ion mode (ES-), and set up in multiple reaction monitoring 

(MRM), at a temperature of 500°C and a source voltage of 

-2000V,  monitoring the transitions 408.100/271.100 and 

412.100/275.100 for EZM and EZM D4, respectively. The 

values for the mass spectrometer variables are listed in 

Table 1. Data acquisition and analysis were performed 

using the Analyst Software version 1.5.1. 

 

Standard preparations and quality control samples 

The stock solutions of Ezetimibe phenoxy 

glucuronide (EZMG), Ezetimibe (EZM), Ezetimibe D4 

(EZM D4) and Tamsolusin (TAM) were prepared by 

dissolving accurately weighed standard compound in 

methanol to give final concentration of 2.5 mg/mL, 1 

mg/mL, 1mg/mL and 1 mg/mL respectively. The stock 

solution was diluted to suitable concentrations using 

methanol and HPLC grade water (50:50, v/v) for spiking 

into plasma to obtain calibration curve (CC) standards, 

with concentrations of 30, 36, 50, 120, 200, 300, 400 and 

500 ng/mL for LC-UV. TAM (300 ng/mL) was used as an 

internal standard. For LC-MS/MS analysis, the calibration 

standards were prepared by spiking human plasma with 

standard solutions containing EZM to give standards of 

1.02, 2.04, 14.57, 29.14, 58.28, 116.57, 233.013 and 

303.07 ng/mL. A fixed concentration of EZM D4 (400 

ng/mL) was added to all assay tubes as an internal 

standard. Zero concentration plasma samples used in each 

run were prepared containing internal standard only. In 

each run, a blank plasma sample (no IS) was also analyzed. 

The linear regression of the peak area ratio of analyte/IS 

vs. concentration was obtained. A weighted 
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(1/concentration

2
) equation was used to obtain calibration 

curve. The regression equation of the calibration curve was 

then used to calculate the plasma concentration. The back 

calculated values of the concentrations were statistically 

evaluated.  

Quality control samples were prepared using the 

fresh stock solution. Four levels of QC samples in plasma 

were 30 ng/mL and 1.03 ng/mL (lower limit of 

quantitation), 90 ng/mL and 2.94 ng/mL (low), 250 ng/mL 

and 134.23ng/mL (medium), 380 ng/mL and 247.26 ng/mL 

(high) for the LC-UV and LC-MS/MS, respectively. All 

stock solutions and working standard solutions were stored 

in refrigerator below -20°C. 

 

Sample Collection and preparation  

The developed method was applied to study the 

pharmacokinetic parameters for the total EZM in 6 healthy 

subjects under fasting conditions. The human plasma 

samples were obtained as gift samples from C. B. Patel 

Research Centre (India). 

The blood samples were drawn at 0.33, 0.67, 1.0, 

1.33, 1.67, 2.0, 2.50, 3.0, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0, 7.0, 

8.0, 9.0, 10.0, 12.0, 14.0, 16.0, 18.0, 24.0, 48.0, and 72.0 

hours interval after administration of EZM 10 mg tablets 

by 6 healthy subjects. 

Frozen human plasma samples were thawed at 

ambient temperature and 1mL of samples were placed in 

glass tubes. 50 µL of internal standard working solution 

and a fixed concentration of 50 ng/mL of EZM were added 

and vortexed for 30 s. 2 mL of 0.5M sodium acetate buffer 

(pH 4.5 with GAA) and 100 µL of β-glucuronidase (1457 

Fishman Units) was added. After a thorough vortex mixing 

for 30 s, samples were incubated at 50-55°C for 6 hours in 

a water bath. Post incubation, 2 mL of 0.1M sodium borate 

buffer (pH 9.80 with TEA) was added and Ezetimibe was 

extracted with 5 mL of tert-butyl methyl ether (MTBE). 

The organic layer is separated and evaporated to dryness 

using N2 gas. The reconstitution was done with 100 µL of 

mobile phase (LC-UV) or 500 µL of mobile phase (LC-

MS/MS) and transferred to an injection vial for analysis. 

 

Validation 

The methods were validated in compliance with 

US Food and Drug Administration guidelines (Bressole et 

al., 1996; Shah et al., 1991). To evaluate the performance 

of the LC-UV and LC-MS/MS methods, a comparison was 

done between spiked and calculated QC concentrations by 

calculating precision values and the mean differences 

between spiked and calculated concentrations. 

 

Selectivity and Sensitivity 

To ascertain selectivity of the method, 6 different 

sources of plain human plasma along with 6 LLOQ (30 

ng/mL for LC-UV and 1.02 ng/mL for LC-MS/MS) 

samples were analyzed. The degree of interference was 

assessed at the retention time or m/z of analyte and I.S. to 

verify that each observed peak eluted free of any potential 

interference. Sensitivity test was performed by injecting six 

LLOQ (30 ng/mL for LC-UV and 1.02 ng/mL for LC-

MS/MS) samples along with one set of calibration curve 

standard of concentration equivalent to that used for the 

calculation of precision and accuracy. 

 

Matrix Effect 

Undetected matrix components co-eluting with 

analytes may adversely affect the reproducibility of analyte 

ionization in the electrospray source of the mass 

spectrometer (Matuszewski et al., 1998). To verify the 

absence of ion suppression or ion-enhancement effects 

attributable to the matrix, two sets of each blank sample 

i.e. six sources of blank plasma were extracted. Then 500 

µL of recovery dilution of each level LQC (1.21 ng/mL) 

and HQC (98.37 ng/mL) containing internal standard 

(40.12 ng/mL) was added in each plasma lot and termed as 

post extracted spiked samples. Recovery comparison 

samples at LQC and HQC containing internal standard, 

with their respective concentrations, representing 100% 

extraction, was prepared. The area response of drug and 

internal standard of post extracted spiked samples was 

compared against the recovery comparison solution to 

evaluate matrix effect. 

 

Precision and Accuracy 

Precision and Accuracy of the method were 

assessed by analyzing QC samples at the concentrations 

mentioned above along with a calibration curve. To 

evaluate intra-day precision and accuracy, 6 samples of 

each QC concentration were extracted and injected them 

on the same day. To evaluate inter-day precision and 

accuracy, 6 samples of each QC concentration were 

analyzed per day on different days. Percent accuracy was 

evaluated as: [(mean found concentration)/ (nominal 

concentration)] × 100. Precision was expressed as the CV.  

 

Recovery 

Recovery experiments were performed by 

comparing the analytical results for extracted samples at 

three concentrations (low, medium, and high) with un-

extracted standards that represent 100% recovery. 

 

Pharmacokinetics and statistical analysis 

Pharmacokinetic analysis was performed by use 

of Winolin version 5.2 computer program. Various 

pharmacokinetic parameters such as  area under curve 

(AUC), peak plasma concentration (Cmax), time to reach the 

peak concentration (Tmax), elimination rate constant (Kel), 

elimination half-life (T1/2) and absorption efficiency was 

determined for each volunteer. The elimination rate 

constant (Kel) was obtained as the slope of the linear 

regression of the log-transformed concentration versus 

time data in the terminal portion of the curve. AUC0-t was 

determined by linear trapezoidal rule. AUC0-∞ was 
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calculated as AUC0-t+Clast/Kel, where Clast is the last 

measured concentration. Pharmacokinetic parameters such 

as Cmax and Tmax were determined by the inspection of the 

individual plasma concentration-time profiles. 

 

Table 1. Tandem mass spectrometer working parameters 

Analyte MRM Transition 

(m/z) 

DP (V) EP 

(V) 

CEP 

(V) 

CE 

(%) 

CXP (V) Dwell Time 

(ms) 

Total EZM 408.100/271.100 -40 -4 -15 -20 -2.50 300 

EZM D4 412.100/275.100 -40 -4 -15 -28 -2.50 300 

DP, Declustering Potential; EP, Entrance Potential; CEP, Collision Entrance Potential; CE, Collision Energy; CXP, Collision 

Cell Exit Potential. 

 

Table 2. Precision and Accuracy of Calibration samples in human plasma by LC-UV and LC-MS/MS 

LC-UV (n=4) LC-MS/MS (n=4) 

Nominal Concentration 

(ng/mL) 
Accuracy % CV % Nominal Concentration (ng/mL) Accuracy % CV % 

30 102.19 7.21 1.02 98.82 0.95 

36 100.45 10.98 2.04 102.60 2.08 

50 102.89 8.30 14.57 102.23 1.49 

120 91.17 10.74 29.14 100.33 0.91 

200 99.98 5.31 58.28 99.44 1.32 

300 103.16 6.44 116.57 99.77 0.21 

400 97.93 5.77 233.13 98.88 0.47 

500 101.41 3.94 303.07 98.22 0.48 

 

Table 3. Intra-day and inter-day coefficient of variation and accuracy for the determination of Ezetimibe in human 

plasma 

Analytical 

method 

Theoretical 

concentration 

(ng/ml) 

Intra-day Inter-day 

Mean 

concentration 

(ng/ml) 

CV 

(%) 

Accuracy 

(%) 

Mean 

concentration 

(ng/ml) 

CV 

(%) 

Accuracy 

(%) 

LC-UV  (n=6) (n=18) 

 30 29.20 9.81 97.34 29.60 9.56 98.68 

 90 84.89 7.15 94.32 87.70 7.01 97.44 

 250 244.23 8.91 97.69 243.82 7.96 97.53 

 380 377.34 6.78 99.30 382.96 6.51 100.78 

LCMS/MS  (n=18) (n=24) 

 1.03 1.086 4.76 105.44 1.087 4.21 105.53 

 2.94 2.881 2.22 97.99 2.880 2.32 97.96 

 134.23 133.561 0.86 99.50 133.386 0.78 99.37 

 247.26 247.643 0.90 100.15 247.965 0.96 100.29 

 

 

Table 4. Mean Pharmacokinetic parameters obtained for total EZM by LC-UV and LC-MS/MS. 

Pharmacokinetic 

parameters 

HPLC 

Mean ± S. D. 

LC-MS/MS 

Mean ± S. D. 

Cmax(ng/ml) 52.58 ± 15.00 67.59 ± 43.59 

Tmax(h) 1.83 ± 1.11 1.39 ± 0.77 

T1/2(h) 15.66 ± 12.61 9.38 ± 5.79 

AUC0-t(ng.h/ml) 786.14± 821.20 867.88 ± 631.21 

AUC0-∞(ng.h/ml) 826.56 ± 813.64 887.59  ± 676.43 

K-elimination 0.0714 ± 0.0436 0.0879 ± 0.0274 
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Fig. 1. Hydrolysis of Ezetimibe Phenoxy Glucuronide (EZMG) to Ezetimibe (EZM) 

 
 

Fig. 2. Representative chromatograms of plasma extracts from LC-UV (A) Plasma extract from a subject at pre-dose; 

(B) Plasma extract from a subject 1.67 hrs post dose (10 mg). Ezetimibe – 5.492 min, Tamsolusin (IS) –10.667 min 
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    Fig. 3. Representative mass spectra of plasma extracts from LC-MS/MS (A) Plasma extract from a subject at pre-

dose; (B) Plasma extract from a subject 1.67 hrs post dose (10 mg). Ezetimibe – 0.80 min 

 
 

       Fig. 4. Top Panel: Mean Plasma concentrations of total EZM vs. Time using LC-UV; 

                   Bottom Panel: Mean Plasma Concentrations of total EZM vs. Time using LC-MS/MS 
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RESULTS AND DISCUSSION 

Even though EZM is not a new drug, there is no 

analytical method describing the use of High Performance 

Liquid Chromatography, to be used for the 

pharmacokinetic studies of total EZM in human volunteers. 

Therefore, we aimed at developing a new analytical 

method to quantitate total EZM in human plasma. The 

developed method should be comparable to the LC-

MS/MS method so that it can be applied for studying the 

pharmacokinetic parameters of total EZM. The first 

problem encountered in the development of the analytical 

method was to separate the analyte peak from endogenous 

interfering components of enzyme in addition to plasma 

components. In order to minimize the interference, the 

enzyme concentration was reduced and optimized the 

enzymatic reaction parameters so as to have optimal 

recovery to be able to detect by High Performance Liquid 

Chromatography. Thus the enzyme used per analysis was 

reduced by approximately 75% as compared to the 

reported methods (Li et al., 2006; Oliveira et al., 2006; 

Oswald et al., 2006); thereby allowing increased number of 

samples to be analysed by commercially available 

concentrated form of Enzyme. A further problem was the 

ability of the analytical method to be able to quantitate the 

nanogram levels of total EZM in real samples. This 

problem was overcome by spiking a constant concentration 

of 50 ng/mL of total EZM in real samples. Thus, 

modifying the concentration of real samples allowed us to 

quantitate in the concentration range of 30 – 500 ng/mL of 

EZM. The concentrations obtained, underwent subtraction 

of 39.5 ng/mL (accounting for the recovery of the method) 

and the final concentrations were subjected to 

pharmacokinetics and statistical analysis. The results 

obtained were compared with those obtained from LC-

MS/MS without modifying the concentration of EZM. 

 

Method validation 

Selection of LC and LC-MS/MS conditions 

For the LC-UV method, initial development was 

conducted on a C18 5 µm, 250 × 4.6 mm column, operated 

at ambient temperature. This column provides efficient and 

reproducible separations of non-polar compounds. 

Consequently, it was selected for method development and 

remains the column utilized in the validated assay. 

Preliminary method development of suitable isocratic 

conditions to resolve EZM, on the C18 column, was 

conducted with ACN: H2O:: 60: 40 as the mobile phase. A 

mobile phase of ACN: 1mM NH4COOCH3 (60:40) was 

found to provide a reproducible, resolved peak with an 

average peak tailing of 1.15. The retention times for EZM 

and Tamsolusin (IS) were 5.3 and 10.3 min respectively. 

Fig. 2 shows representative chromatograms of extracted 

plasma samples.  

For the development of LC-MS/MS method, ESI 

was selected to detect total EZM in human plasma. To 

obtain an appropriate ionization mode in analysis, EZM 

and EZM D4 were scanned with negative and positive ion 

mode; negative mode gave higher peak intensity. In 

addition, a prominent fragment with m/z 271.100 was 

observed in the product ion scan with negative ESI. Two 

ion transition pairs for EZM and EZM D4 were presented 

at m/z 408.100/271.100 and 412.100/275.100, respectively. 

Excellent selectivity and sensitivity were observed under 

the present LC-MS/MS condition by combination with a 

liquid chromatographic separation. The retention time of 

both analyte and I.S. was approximately 0.80 min and total 

run time for each sample was 3 min 30s. Fig. 3 shows 

representative LC-MS/MS spectras for total EZM in 

plasma samples. 
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Selectivity and Sensitivity 

No interference from endogenous matrix 

components was observed at the retention time or m/z of 

either EZM or the IS. LC-UV method was found to be 

sensitive at 30 ng/mL with accuracy of 93.41% and 

precision of 7.37%. The interference found at 30 ng/mL 

was 7.22% for EZM and 0.16% for TAM at 300 ng/mL. 

Sensitivity of 1.02 ng/mL with accuracy of 98.73% and 

precision of 2.14% was obtained for LC-MS/MS. 

 

Matrix effect 

No significant matrix effect was observed in all 

six sources of plasma at low (LQC) and high (HQC) 

concentrations of analyte. The IS normalized matrix factor 

was found to be 0.9952% at LQC and 1.018% at HQC, 

with coefficient of variations 0.23% and 0.21%, 

respectively, indicating very little difference in ionization 

efficiency of the total EZM and EZM D4 from different 

plasma sources. 

 

Calibration curve 

Calibration curves were linear in the 

concentration ranges 30 – 500 ng/mL for LC-UV and 1.02 

– 303.07 ng/mL for LC-MS/MS. The eight-point 

calibration curves gave acceptable results for both LC-UV 

and LC-MS/MS. A correlation coefficient (r) of above 

0.997 was obtained during method validation. Results of 

calibration curves of EZM in human plasma are presented 

in Table 2. For both LC-UV and LC-MS/MS, the CVs 

were less than 10.98%, accuracy ranged from 91.17% to 

103.16%.  

 

Precision and Accuracy 

The accuracy and precision of both the assay are 

summarized in Table 3.  The intra-day and inter-day 

precision of the assay was estimated by analyzing four 

different concentrations of EZM in plasma. The intra-day 

precision ranged from 6.78 to 9.81% (LC-UV) and 0.86 to 

4.76% (LC-MS/MS), while inter-day precision ranged 

from 6.51 to 9.56% (LC-UV) and 0.20 to 3.52% (LC-

MS/MS), respectively. The intra-day accuracy ranged from 

94.32 to 99.30% (LC-UV) and 97.99 to 105.44% (LC-

MS/MS), while inter-day accuracy ranged from 97.44 to 

100.78% (LC-UV) and 96.43 to 109.90% (LC-MS/MS), 

respectively. 

 

Recovery 

The mean overall recovery of EZM was 79.12% 

with a precision of 11.04% by LC-UV. The mean overall 

recovery obtained by LC-MS/MS for EZM and EZM D4 

was 44.71% with a precision of 1.54% and 64.65% with a 

precision of 1.00%. The variation in the recovery of EZM 

and EZM D4 in case of LC-MS/MS could be attributed to 

handling or processing error. 

  

Bioequivalence study 

The validated methods were successfully used to 

determine the Total EZM in human plasma samples from a 

pharmacokinetic study after a single oral dosing of EZM 

(10 mg) to 6 healthy human subjects. Fig. 4 shows mean 

plasma concentration-time profiles of total EZM in the 6 

subjects using both the methods. The results obtained from 

HPLC method, employing standard addition, are in good 

agreement with the LC-MS/MS results without the use of 

standard addition method (Table 4). The plasma 

concentration-time profile exhibited significant multiple 

peaks suggesting enterohepatic recycling. The large means 

obtained for each of the pharmacokinetic parameter may be 

attributed to the large inter-individual variation shown by 

EZM (Hegele et al., 2005). 

 

CONCLUSION 
An analytical method for the determination of 

total EZM from human plasma by the use of LC-UV and 

LC-MS/MS is described in this article. Validation results 

are also presented to demonstrate the quality and suitability 

of the method for the intended use. The developed LC-UV 

method showed accuracy, precision and was found to be 

feasible in terms of cost per analysis. The applicability of 

this method was evaluated in the analysis of unknown 

samples taken from volunteers in a pharmacokinetic study 

and compared with the results obtained from LC-MS/MS. 

The results obtained by both the method of analysis were 

found to be comparable. 
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