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Abstract: 

A new method was established for simultaneous estimation of Fluoxetine and Olanzapine by RP-HPLC method. The 

chromatographic conditions were successfully developed for the separation of Fluoxetine and Olanzapine by using 

Agilent C18 column (4.6×150mm)5µ, flow rate was 1ml/min, mobile phase ratio was (60:40 v/v) methanol: Phosphate 

buffer pH 3.0, detection wavelength was 256 nm. The instrument used was WATERS HPLC Auto Sampler, Separation 

module 2695, photo diode array detector 996, Empower-software version-2. The retention times were found to be 

2.327 mins and 4.342 mins. The % purity of Fluoxetine and Olanzapine was found to be 99.84% and 100.14% 

respectively. The system suitability parameters for Fluoxetine and Olanzapine such as theoretical plates and tailing 

factor were found to be 2937, 1.3 and 2300 and 1.3, the resolution was found to be 4.6. The analytical method was 

validated according to ICH guidelines (ICH, Q2 (R1)). The linearity study of Fluoxetine and Olanzapine was found 

in concentration range of 50µg-250µg and 10µg-50µg and correlation coefficient (r2) was found to be 0.999 and 

0.999, % recovery was found to be 100.07% and 100.06%, %RSD for repeatability was 0.3 and 0.39, % RSD for 

intermediate precision was 0.1 and 0.16 respectively. The precision study was precision, robustness and repeatability. 

LOD value was 3.041 and 3.08 and LOQ value was 9.79 and 10.37 respectively. 
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INTRODUCTION: 

The analysis of Fluoxetine & Olanzapine by 

simultaneous estimation by RP-HPLC. 

Spectrophotometer, HPLC and HPTLC are the 

reported analytical methods for compounds either 

individually or in combination with other dosage form. 

Hence, it was felt that, there is a need of new analytical 

method development for the simultaneous estimation 

of Floxuatine & Olanzapine in pharmaceutical dosage 

form[1]. 

 

Present work is aimed to develop a new, simple, fast, 

rapid, accurate, efficient and reproducible RP-HPLC 

method for the simultaneous analysis of Fluoxetine & 

Olanzapine. The developed method will be validated 

conferring to ICH guidelines[2] 

 

The Objective of the present work was to study the 

simultaneous estimation of Flouxatine & Olanzapine  

by RP-HPLC method by optimizing the 

chromatographic conditions and to  developed method 

is validated conferring to ICH guidelines for various 

parameters specified in ICH guidelines, Q2 (R1). 

 

MATERIALS AND METHODS: 

Analytical method development: 

A. Selection of wavelength [3] 

A solution of 10 µg/ml of Flouxetine and Olanzapine 

were prepared in milliQ water. The resulting solutions 

were scanned individually on HPLC PDA detector 

from 200 to 400 nm and also in UV-Visible 

spectrophotometer. The optimal response for three of 

them was obtained at 240 nm. Hence the complete 

method was processed at the wavelength of 240nm. 

 

Preparation of standard solution :  10 mg of 

Flouxetine and 10mg of Olanzapine were accurately 

weighed and transferred into a 10 ml clean dry 

volumetric flask, about 7 ml of diluent was added, 

sonicated to dissolve it completely and the volume was 

made up to the mark with the same solvent to give a 

concentration of 1000 µg/ml. (Stock solution) Further 

0.3 and 1.8 ml  were pipetted out fromthe above stock 

solution into a 10ml volumetric flask and diluted up to 

the mark with diluent to give a concentration of 30 

µg/ml  and 180µg/ml  respectively[4]. 

 

Preparation of sample solution: 

10 Tablets of contents were weighed and triturated in 

glass mortar. The quantity of powder equivalent to 10 

mg of active ingredient present in Fluoxetine and 

Olanzapine was transferred into a 10 ml clean dry 

volumetric flask, 7 ml of diluent was added to it and 

was shaken by mechanical stirrer and sonicated for 

about 30 minutes by shaking at intervals of five 

minutes each and was diluted up to the mark with 

diluent to give a concentration of 1000 µg/ml and 

allowed to stand until the residue settles before taking 

an aliquot for further dilution (stock solution)5. 0.3 ml 

of upper clear solution was transferred to a 10 ml 

volumetric flask and diluted with diluent up to the 

mark to give the respective concentrations as par with 

standard solution. The solution was filtered through 

0.45 m filter before injecting into HPLC system. 

 

Preparation of Placebo: 

The amount of powdered inactive ingredient supposed 

to be present in 10 tablets were accurately weighed and 

transferred in to 10 ml volumetric flask, 7 ml of diluent 

was added and shaken by mechanical stirrer and 

sonicated for about 30 minutes by shaking at intervals 

of five minutes and was diluted up to the mark with 

diluent and allowed to stand until the residue settles 

before taking an aliquot for dilution. 0.1 ml of upper 

clear solution was transferred to a 10 ml volumetric 

flask and diluted with diluent up to the mark and the 

solution was filtered through 0.45 m filter before 

injecting into HPLC system [6]. 

 

TRIALS 

TRIAL 1: 

Method development for the drugs was initiated 

based on the individual chemical characteristics’ and 

their methods given in individual journals [7-11]. 

 

 

 

 

 

 

 

 

 

 

 Trail -1 Trail 2 Trail 3 OPTIMIZED METHOD 
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Mobile phase Methanol: 

Phosphate 

buffer   PH3 

(70:30) 

Methanol: Sodium 

acetate PH  4 

(60:40) 

Methanol: Ammonium 

acetate PH3 (70:30) 

Methanol: Phosphate buffer   

PH3 (70:30) 

Diluent Methanol Methanol methanol. Methanol 

Flow rate 1ml/min 1.0ml per min 1.0 ml per min 1.0 ml per min 

Column Inertsilsil  C18 

(4.6 x 150mm, 

5μm)   

Thermosil C18 

(4.6 x 150mm, 5 

μm) 

Inertsil C18 (4.6 x 

150mm, 5 μm) 

Agilent C18 (4.6 x 150mm, 

5 μm)          

Detector 

wavelength   

240 nm 240 nm 240 nm 240 nm 

Column oven Ambient Ambient Ambient Ambient 

Injection volume  10μl 10μl 20μl 10μl 

Running time  10 min 10 min  10 min 10 min 

Fig 1 2 3 4 

 

The amount of drug present was calculated by using the following formula: 

For Flouxetine and Olanzapine: 

                                            AT        WS        DT         P           Avg. Wt 

Assay% =      -------------- x ----------x--------- x ----------x-------------- X 100 

                                    AS           DS           WT         100       Label Claim 

Where: 

AT = average area counts of sample preparation. 

As= average area counts of standard preparation. 

WS = Weight of working standard taken in mg. 

P = Percentage purity of working standard 

LC = label claim of Flouxetine mg/ml. 

 

The Standard, Sample and Blank Chromatograms for 

optimized method were shown in Fig: 5, 6&7 

 

Method validation [12-28]: 

The objective of validation of an analytical procedure 

is to demonstrate that it is suitable for its intended 

purpose. According to ICH guidelines, typical 

analytical performance characteristics that should be 

considered in the validation of the type of methods are: 

 

SYSTEM SUITABILITY: 

Sample solution of Flouxetine and Olanzapine were 

injected three times into HPLC system as per test 

procedure. The system suitability parameters were 

evaluated from standard Chromatograms obtained, by 

calculating the % RSD of retention times, tailing 

factor, theoretical plates and peak areas from three 

replicate injections. 

 

Acceptance criteria: 

1. The % RSD for the retention times of principal 

peak from 3 replicate injections of each Standard 

solution should be not more than 2.0 % 

2. The number of theoretical plates (N) for the 

Flouxetine and Olanzapine peaks should be not less 

than 2000. 

3. The Tailing factor (T) for the Flouxetine and 

Olanzapine peaks should be not more than 2.0. 

From the system suitability studies it was observed 

that all the parameters were within limit. Hence it was 

concluded that the Instrument, Reagents and Column 

were suitable to perform the Assay. 

The results were expressed in Table: 2 and 

Chromatogram was shown in Fig: 7. 

 

LINEARITY:  

Preparation of sample stock solution:  

About 50 mg of Flouxetine and 12 mg of Olanzapine 

samples was weighed in to 10ml volumetric flask, it 

was dissolved with diluent and the volume was made 

up to the mark with same diluent ( 5000µg/ml of 

Flouxetine and 1200µg/ml of Olanzapine). 

  

Preparation of Level – I (50µg/ml of Flouxetine 

&10µg/ml of Olanzapine) 

0.1ml of stock solution had taken in 10ml of 

volumetric flask diluted up to the mark with diluent.  

Preparation of Level–II (100 µg/ml of Flouxetine 

&20 µg/ml of Olanzapine) 

0.2ml of stock solution had taken in 10ml of 

volumetric flask diluted up to the mark with diluent.  
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Preparation of Level–III (150 µg/ml of Flouxetine 

&30 µg/ml of Olanzapine) 

0.3ml of stock solution had taken in 10ml of 

volumetric flask diluted up to the mark with diluent.  

Preparation of Level–IV (200 µg/ml of Flouxetine 

&40 µg/ml of Olanzapine) 

0.4ml of stock solution had taken in 10ml of 

volumetric flask diluted up to the mark with diluent.  

Preparation of Level–V (250 µg/ml of Flouxetine 

&50 µg/ml of Olanzapine). 

0.5ml of stock solution had taken in 10ml of 

volumetric flask diluted up to the mark with diluent. 

10µl of each level were injected into the system   and 

recorded the peak response. 

The chromatograms were recorded as show in Figure 

3.4 (a) – 3.4 (e) and results are shown in Table- 3 and 

4. 

 

Procedure: 

Each level solution was injected into the 

chromatographic system and the peak area was 

measured. A graph of peak area versus concentration 

(on X-axis concentration and on Y-axis Peak area) was 

plotted and the correlation coefficient was calculated. 

 

The linearity of the method was demonstrated over the 

concentration range of 10-100µg / ml. Aliquots of five 

levels were prepared from sample solution and labeled as 

solution 1, 2, 3, 4 and 5 respectively. The solutions were 

injected in to HPLC system as per test procedure. The 

Chromatograms were given in Fig: 8,9,10,11 and 12. 

 

A calibration curve was plotted for concentration v/s 

peak area and was given in the Fig: 13, 14&15. The 

results were discussed in Table: 4, 5& 6. 

 

Acceptance criteria 

1. Correlation Coefficient should be not less than 

0.9990. 

2. % RSD of peak areas for Solution 1, 2, 3, 4 and 5 

should be not more than 2.0 %. 

 

PRECISION: 

Preparation of stock solution: 

50 mg of Flouxetine and 12mg of Olanzapine were 

accurately weighed and transferred into a 10 ml clean 

dry volumetric flask, about 7 ml of diluent was added 

and sonicated to dissolve it completely. The volume 

was made up to the mark with the same solvent to give 

the concentration of 1000 µg/ml. (Stock solution) 

.Further 0.3 ml and 1.8 ml was pipette out from the 

above stock solutions into a 10ml volumetric flask and 

diluted up to the mark with diluent to give the 

concentration of 150 µg/ml and 30 µg/ml respectively. 

 

Procedure: 

The standard solution was injected for five times and the 

areas for all five injections were measured in HPLC. The 

%RSD for the area of five replicate injections was found 

to be within the specified limits. 

The Chromatograms were presented as Fig: 16. 

The results were given in Table: 7. 

 

Acceptance criteria: 

1. % Relative standard deviation of peak areas and Rt 

should not be more than 2.0 %. 

 

Intermediate Precision/Ruggedness: 

To evaluate the intermediate precision (also known as 

Ruggedness) of the method. Precision was performed on 

different day by using different make column of same 

dimensions. 

 

Preparation of stock solution: 

50 mg of Flouxetine and 12mg of Olanzapine  

accurately weighed and transferred into a 10 ml clean 

dry volumetric flask, about 7 ml of diluent was added 

,sonicated to dissolve it completely and the volume 

was made up to the mark with the same solvent to give 

the concentration of 1000 µg/ml. (Stock solution) 

Further 0.3ml and 1.8ml  were  pipette out fromthe 

above stock solution into a 10ml volumetric flask and 

diluted up to the mark with diluent to give the 

concentration of 150µg/ml and 30 µg/ml respectively. 

 

Procedure: 

The standard solution was injected for five times and the 

area was measured for all five injections in HPLC. The 

%RSD for the area and Rt of five replicate injections was 

found to be within the specified limits. 

Two analysts as per test method conducted the study. 

For Analyst-1 the results are under precision 

(Repeatability) results and the results for Analyst-2 

were discussed in Table: 9. Chromatograms were 

shown in Fig: 17,18,19,20&21. 

 

Acceptance criteria: 

1. % Relative standard deviation of peak areas and Rt 

should not be more than 2.0 % 

 

ACCURACY: 

Assay was performed in triplicate for various 

concentrations of Flouxetine and Olanzapine 

equivalent to 50, 100, and 150 % of the standard 

amount was injected into the HPLC system as per the 

test procedure. 

 

Preparation of Standard stock solution:  

50 mg of Flouxetine and 12mg of Olanzapine 

accurately weighed and transferred into a 10 ml clean 
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dry volumetric flask, about 7 ml of diluent was added, 

sonicated to dissolve it completely and  volume was 

made up to the mark with the same solventto give the 

concentration of 1000 µg/ml. (Stock solution) 

 

Preparation Sample solutions: 

Preparation of 50% solution (25 µg/ml of 

Flouxetine and 6µg/ml ofOlanzapine): 

From the above stock solutions take 2.5 ml and 0.6 ml 

into 10 ml dry volumetric flask, make up to the mark 

with diluent. 

 

Preparation of 100% solution (50 µg/ml of 

Flouxetine and 12 µg/ml of Olanzapine): 

From the above stock solutions take 5.0 ml and 1.2 ml 

into 10 ml dry volumetric flask, make up to the mark 

with diluent 

 

Preparation of 150% solution (75 µg/ml of 

Flouxetine and 18 µg/ml of Olanzapine): 

From the above stock solutions take 7.5 ml and 1.8 ml 

into 10 ml dry volumetric flask, make up to the mark 

with diluent. 

 

These solutions were filtered through 0.45µ 

membrane and then each concentration; three replicate 

injections were made under the optimized conditions 

 

Procedure: 

The standard solution, Accuracy -50%, Accuracy -100% 

and Accuracy -150% solutions were injected. The 

amount found and amount added for Flouxetine and 

Olanzapine individual recovery and mean recovery 

values were calculated and the results were 

summarized in Table:10,11&12 .The chromatograms 

were represented inFig: 22,23,24 and 25. 

 

Acceptance criteria: 

The mean % recovery of the Flouxetine and 

Olanzapine each spike level should be not less than 

98.0 % and not more than 102.0 %. 

 

SPECIFICITY: 

A)  Flouxetine and Olanzapine identification: 

Solutions of Standard and Sample were prepared as 

per test procedure and injected into the HPLC system. 

The recorded Chromatograms were shown in Fig: 26 

and 27. 

 

Acceptance criteria 

Chromatogram of standard and sample should be 

identical with near Retention time. 

 

B) Placebo interference: 

A study to establish the interference of placebo was 

conducted. A sample of placebo was injected into the 

HPLC system as per the test procedure. The 

Chromatogram of placebo was represented as Fig:28 

 

Acceptance criteria 

Chromatogram of placebo should not show any peak 

at the retention time of analyte peak. There is no 

interference due to placebo at the retention time of 

analyte. Hence the method is specific. 

 

C) Blank interference: 

A study to establish the interference of blank was 

conducted. Diluent was injected into HPLC system as 

per the test procedure. The Chromatogram of blank 

was shown in Fig: 28. 

 

Acceptance criteria 

Chromatogram of blank should not show any peak at 

the retention time of analyte peak. There is no 

interference due to blank at the retention time of 

analyte. Hence the method is specific. 

      

Ruggedness: 

The simultaneous estimation of Flouxetine and 

Olanzapine was performed by different analysts on 

different days. The Chromatogram for Day-1, 

Analyst-1 was presented in Fig: 30and the results for 

were illustrated in Table: 13. TheChromatogram for 

Day-2, Analyst-2 was given in Fig: 31 and the results 

were discussed in Table: 14. 

 

Acceptance criteria 

1. % Relative standard deviation of peak areas and 

Rt should not be more than 2.0 %. 

 

Robustness: 

The robustness of the proposed method was 

determined by analysis of aliquots from homogenous 

lots by differing physical parameters like flow rate and 

mobile phase composition, temperature variations 

which may differ but the responses were still within 

the specified limits of the assay. 

 

a) Effect of variation of flow rate: 

A study was conducted to determine the effect of 

variation in flow rate. The flow rate was varied at 1.0 

ml/min to 1.4 ml/min. Standard solution 30 ppm 

Flouxetine and 180 ppm Olanzapine were prepared 

and analysed using the varied flow rates along with 

method flow rate. 
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The results are summarizedOn evaluation of the 

above results, it can be concluded that the variation in 

flow rate affected the method significantly. Hence it 

indicates that the method is robust even by change in 

the flow rate ±10%.The method is robust only in less 

flow condition.The effect of variation of flow rate was 

evaluated. The Chromatograms were shown in Fig: 32 

and 33. The results were discussed in the Table: 

15,16and 17. 

 

Acceptance criteria 

1. The tailing factor for Flouxetine and Olanzapine 

should be not more than 2.0 for Variation in flow. 

2. The % RSD of Asymmetry and retention time for 

Flouxetine and Olanzapine should be not more 

than 2.0 % for variation in flow. 

 

b) Effect of variation of mobile phase composition: 

A study was conducted to determine the effect of 

variation in mobile phase ratio by changing the ratio 

of mobile phase. The Organic composition in the 

Mobile phase was varied from30 % to 70 %. 

Standard solution 30 µg/ml of Flouxetine and 180 

µg/ml Olanzapine were prepared and analysed using 

the varied mobile phase composition along with the 

actual mobile phase composition in the 

method.Standard solution was prepared and injected 

into the HPLC system and the Chromatograms which 

were recorded and shown in Fig: 34and 35. The 

retention time values were measured and are given in 

Table: 18,19and 20. 

 

Acceptance criteria 

1. Tailing Factor of Flouxetine and Olanzapine drugs 

should not be more than 2.0 for Variation in 

composition of mobile phase. 

2. The % RSD of tailing factor and retention times of 

Flouxetine and Olanzapine drugs should be not 

more than 2.0 for Variation in composition of 

mobile phase. 

 

LIMIT OF DETECTION  

For FLOUXETINE: 

Preparation of 10 µg/ml solution: 

10mg of Flouxetine was accurately weighed and 

transferred into a 10 ml clean dry volumetric flask, 

about 7 ml of diluent was added , sonicated to dissolve 

it completely and volume was made up to the mark 

with the same solvent to give the concentration of 

1000 µg/ml. (Stock solution). 

Further 0.1ml of the above stock solution was pipetted 

out into a 10ml volumetric flask and dilute up to the 

mark with diluent to give the concentration of 10 

µg/ml. 

 

Preparation of 0.15% solution at Specification level 

(0.004 µg/ml solution): 

Further 1ml of the above stock solution was pipette 

into a 10ml volumetric flask and diluted up to the mark 

with diluentto give the concentration of 10 µg/ml. 

 0.1 ml of 10 µg/ml solution was pipette into a 10 ml 

of volumetric flask and diluted up to the mark with 

diluentto give the concentration of 0.004 µg/ml.  

 

For Olanzapine 

Preparation of 10 µg/ml solution:   

10mg of Olanzapine working standard was accurately 

weighed and transferred into a 10 ml clean dry 

volumetric flask, about 7 ml of diluent was added, 

sonicated to dissolve it completely and the volume was 

made up to the mark with the same solventto give the 

concentration of 1000 µg/ml. (Stock solution) 

Further 0.1 ml of the above stock solution was pipette 

into a 10ml volumetric flask and diluted up to the mark 

with diluent to give the concentration of 10 µg/ml. 

 

Preparation of 0.22% solution At Specification 

level (0.006 µg/ml solution): 

 Further 1ml of the above stock solution was pipette 

into a 10ml volumetric flask and diluted up to the mark 

with diluentto give the concentration of 10 µg/ml 

0.22 ml of 1µg/ml solution was pipette into a 10 ml of 

volumetric flask and diluted up to the mark with 

diluentto give the concentration of 0.006 µg/ml. 

 

LOD sample: 

From the 10 µg/ml of Flouxetine and 10 µg/ml of 

Olanzapine of the indiuval stock solution we prepared 

0.004 µg/ml and  0.006µg/ml injected into the system.  

The LOD is determined by the formula 

LOD = S/N 

Where 

N = Average Baseline Noise obtained from Blank 

S = Signal Obtained from LOD solution (0.25% of 

target assay concentration). 

Chromatograms are represented in Fig.no:36 

Acceptance Criteria: S/N Ratio value shall be not 

more than 3 for LOD solution. 

 

LIMIT OF QUANTIFICATION (LOQ) 

For Flouxetine: 

Preparation of 10 µg/ml solution:   

10 mg of Flouxetine was accurately weighed and 

transferred into a 10 ml clean dry volumetric flask, 

about 7 ml of diluent was added, sonicated to dissolve 

it completely and make volume up to the mark with 

the same solventto give the concentration of 1000 

µg/ml. (Stock solution). 
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Further 0.1ml of the above stock solution was pipette 

into a 10ml volumetric flask and diluted up to the mark 

with diluentto give the concentration of 10 µg/ml. 

 

Preparation of 0.05% solution At Specification 

level (0.015 µg/ml solution): 

Further 1ml of the above stock solution was pipette 

into a 10ml volumetric flask and dilute up to the mark 

with diluent to give the concentration of 1 µg/ml. 

 

0.05 ml of 10 µg/ml solution was pipetted into a 10 ml 

of volumetric flask and diluted up to the mark with 

diluentto give the concentration of 0.015 µg/ml. 

 

For Olanzapine: 

Preparation of 10 µg/ml solution:   

10mg of Olanzapine was accurately weighed and 

transferred into a 10 ml clean dry volumetric flask, 

about 7 ml of diluent was added, sonicated to dissolve 

it completely and make volume up to the mark with 

the same solventto give the concentration of 1000 

µg/ml. (Stock solution). 

 

Further 0.1ml of the above stock solution was pipetted 

into a 10ml volumetric flask and diluted up to the mark 

with diluentto give the concentration of 10 µg/ml. 

 

Preparation of 0.06% solution At Specification 

level (0.02 µg/ml solution): 

Further 1ml of the above stock solution was pipetted 

into a 10ml volumetric flask and diluted up to the mark 

with diluentto give the concentration of 10 µg/ml. 

 

0.06 ml of 10 µg/ml solution was pipetted into a 10 ml 

of volumetric flask and diluted up to the mark with 

diluentto give the concentration of 0.02 µg/ml. 

 

LOQ SAMPLE: 

From the 10 µg/ml of Flouxetine and 10 µg/ml of 

Olanzapine of the indiduval stock solution we 

prepared 0.015 µg/mland0.1µg/ml injected into the 

system.  

LOQ  is determined by the following formula: 

LOQ =S/N 

where 

N =Average Baseline Noise obtained from Blank. 

S=Signal Obtained from LOQ solution (1% of target 

assay concentration). 

 

Acceptance Criteria: S/N Ratio value shall be 10 for 

LOQ solution. 

Chromatograms are represented in Fig. No: 37. 

 

RESULTS: 

Fig 1 Chromatogram Of Trial 1                                Fig 2: Chromatogram Of Trial 2 

 

Fig 3: Chromatogram Of Trial 3                                 Fig 4: Chromatogram Of Trial 4: 
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Fig 5: Standard Chromatogram for Optimised Method                                 Fig 6: Chromatogram of Blank 

 
 

Fig 7: Chromatogram for Placebo 

 
 

METHOD VALIDATION: 

1. SYSTEM SUITABILITY  

Fig 8: Chromatograms for Assay sample 

 

 
Fig 9: Chromatograms for Assay standard 

 
 

  

 

 

 

 



IAJPS 2020, 07 (05), 680-698           D.Kishore Kumar Patnaik et al              ISSN 2349-7750 
 

 

w w w . i a j p s . c o m  
 

Page 688 

 

 

 
 

 

 

2. LINEARITY 

Fig:10 Chromatogram for Linearity level 1                                   Fig:11 Chromatogram for Linearity level 2 

  
Fig:12 Chromatogram for Linearity level 3                          Fig: 13. Chromatogram for Linearity level 4 

 
Fig: 14 Chromatogram for Linearity level 5 
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Table:2 Linearity results for Flouxetine                             Fig: 15Calibration curve of Flouxetine               

 

 

S.

N

o 

Linearit

y Level 

Concentratio

n 
Area 

1 I 50 ppm 892464 

2 II 100 ppm 1904884 

3 III 150 ppm 
                       

2906620 

4 IV 200 ppm 
  

3800672 

5 V 250 ppm 
                        

4738193 

Correlation Coefficient 0.99932 

 

Table:3 Linearity results for Olanzapine                             Fig: 16 Calibration curve of Flouxetine 

  

Calibration parameters for Flouxetine and Olanzapine                                                    

PRECISION 

A. Repeatability: 

Fig: 17 Sample Chromatograms for Repeatability 

 

S.No 
Linearity 

Level 
Concentration Area 

1 I 10 ppm 907953 

2 II 20 ppm 1730043 

3 III 30 ppm 2553693 

4 IV 40 ppm 3283876 

5 V        50 ppm 4144232 

Correlation Coefficient 0.99916 

Parameter 
Results for 

Flouxetine 

 Results for 

Olanzapine 

 

    Slope 19718 14311 

Intercept 65498 49120 

Correlation co-

efficient 
0 .9993 

0.99916 



IAJPS 2020, 07 (05), 680-698           D.Kishore Kumar Patnaik et al              ISSN 2349-7750 
 

 

w w w . i a j p s . c o m  
 

Page 690 

 
 

 

Table: 8 and 9 Sample Chromatogram values for Repeatability 

 

 

  

               

Acceptance Criteria: 

The % RSD for the area and Rt of five standard injections results should not be morethan 2%. 

 

 Peak name RT Area 

1 Flouxetine 2.321  2235319  

2 Flouxetine 2.317  2240678  

3 Flouxetine 2.323  2249490  

4 Flouxetine 2.322  2245822  

5 Flouxetine 2.324 2251694  

Mean   2244601 

Std.dev   
6656.8 

%RSD   
0.3 

 Peak name RT Area 

1 Olanzapine 4.304  1501417  

2 Olanzapine 4.300  1486940  

3 Olanzapine 4.308  1490656  

4 Olanzapine 4.310  1487329  

5 Olanzapine 4.314 1490384  

Mean   1491345 

Std.dev   5881.4  

%RSD    0.39 
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RUGGEDNESS 

B)Intermediate precision (Analyst to Analyst variability): 

 

Fig 20 Chromatograms for Intermediate precision 
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Table 5 and 6: Sample Chromatogram values for intermediate Precision 

 Peak name RT Area 

1 Olanzapine 4.335  1456296  

2 Olanzapine 4.336  1457422  

3 Olanzapine 4.334  1456513  

4 Olanzapine 4.337  1454579  

5 Olanzapine 4.340 1451483  

Mean   1455259 

Std.dev   2347.6 

%RSD    0.16 

 

Acceptance Criteria:The % RSD for the areas and Rt’sof five standard injections results should not be more than 

2%. 

 

ACCURACY 

Fig 22 Standard Chromatogram for Accuracy                   Fig 23Chromatograms for Acc 50%  

 

 
 

Fig 24Chromatograms ForAcc 100% 

 Peak name RT Area 

1 Flouxetine 2.328  2194758  

2 Flouxetine 2.326  2195700  

3 Flouxetine 2.327  2196191  

4 Flouxetine 2.327  2195326  

5 Flouxetine 2.331 2200951  

Mean   2196585 

Std.dev   
2496.0 

%RSD   
0.1 
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Fig30:ChromatogramsForAcc150% 
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Table 12 Chromatogram Values For Accuracy of Flouxetine 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Acceptance Criteria: 

• The % Recovery for each level should be between 98.0 to 102.0% 

  

Table 12: Chromatogram Values For Accuracy of Olanzapine 

 

Acceptance Criteria: 

• The % Recovery for each level should be between 98.0 to 102.0%. 

 

ROBUSTNESS: 

a) Effect of variation in flow rate: 

                
 Name Rt Area Height USP 

Platecount 

USP 

Tailing 

USP 

Resolution 

1 Flouxetine 2.577 2715123 232327 2231.8 1.3  

2 Olanzapine 4.848 2508645 148154 2953.6 1.3 5.2 

 

Sample 

No. 

Spike 

Level 

Amount 

(µg/ml) 

added 

Amount 

(µg/ml) 

found 

% 

Recovery 

Mean % 

Recovery 

1 50 % 

5 4.9 98% 

100% 5 5.1 102% 

5 5 100% 

2 100 % 

10 9.88 98.8% 

99.31% 10 9.91 99.1% 

10 9.95 99.5% 

3 150 % 

15 14.89 99.2% 

99.89% 15 14.86 99.0% 

15 14.99 99.79% 

 

 

 

Spike 

Level 

Amount 

(µg/ml) 

added 

Amount 

(µg/ml) 

found 

% Recovery 
Mean % 

Recovery 

1 50 % 

5 4.9 98% 

100% 5 5.1 102% 

5 5 100% 

2 
100 

% 

10 9.88 98.8% 

99.13% 10 9.91 99.1% 

10 9.95 99.5% 

3 
150 

% 

15 14.89 99.2% 

99.69% 15 14.86 99.0% 

15 14.82 99.79% 



IAJPS 2020, 07 (05), 680-698           D.Kishore Kumar Patnaik et al              ISSN 2349-7750 
 

 

w w w . i a j p s . c o m  
 

Page 695 

Name Rt Area USP 

Platecount 

USP 

Tailing 

USP 

Resolution 

Flouxetine 2.113 2511737 2063.0 1.3  

Olanzapine 3.935 2307025 2686.5 1.3 4.4 

Table 16: Robustness results for Flouxetine (flow rate): Table 17: Robustness results for Olanzapine (flow rate): 

                                                                                                      

 

Results for actual flow (0.3ml/min) have been considered from Assay standard. 

 

b) Effect of variation in mobile phase composition: 

Fig 40: Chromatograms for more organic mobile phase 

 
Table no:19Roubstness  for Flouxetine 

       

Fig:41Chromatogram for Less Organic Mobile Phase 

 
Table no:20Roubstness  for  Olanzapine 

 

 

 

S.No 

 

Flow 

Rate(ml/min) 

System suitability results 

USP Plate count USP 

Tailing 1 0.8 2953 1.3 

2 1.0 2866 1.3 

3 1.2 2686 1.3 

 

S.No 

 

Flow 

Rate(ml/min

) 

System suitability results 

USP Plate count USP Tailing 

1 0.8 2231 1.3 

2 1.0 2114 1.3 

3 1.2 2063 1.3 

 Name Rt Area USP Platecount USP Resolution USP 

Tailing 

1 Flouxetine 2.113 2736327 2327.0  1.4 

2 Olanzapine 3.395 2523661 2282.5 3.7 1.4 

 Name Rt Area USP 

Platecount 

USP 

Resolution 

USP 

Tailing 

1 Flouxetine 2.567 2748795 2867.5  1.2 

2 Olanzapine 4.836 2577639 2312.2 5.3 1.2 
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* Results for actual Mobile phase composition (65:35Methanol: Buffer) have been considered from Accuracy standard 

 

LIMIT OF DETECTION (LOD)  

Fig:42 Chromatogram forFlouxetine and Olanzapine 

 
 

Calculation of S/N Ratio for Flouxetine: 

Average Baseline Noise obtained from Blank   :   48 µV 

Signal Obtained from LOD solution (0.15% of target assay concentration) :   146µV 

S/N =        146/48 =   3.041 

 

Acceptance Criteria: 

S/N Ratio value shall be not more than 3 for LOD solution. 

 

Calculation of S/N Ratio forOlanzapine: 

Average Baseline Noise obtained from Blank   :   48µV 

Signal Obtained from LOD solution (0.22% of target assay concentration) :   148 µV 

S/N =        148/48 =   3.08 

Acceptance Criteria: 

S/N Ratio value shall be not more than 3 for LOD solution. 

 

LIMIT OF QUANTIFICATION (LOQ)  

Fig: 43 Chromatogram For Flouxetine and Olanzapine 

 RT AREA HEIGHT 

1 2.241 1208 135 

2 3.790 1558 136 

 

 

S.No 

Changein Organic  

Composition in the 

 Mobile Phase 

System suitability results 

USP Plate count USP Tailing 

1 10% Less 2867 1.2 

2 Actual 2860 1.3 

3 10% More 2327 1.4 

 

 

S.No 

Changein Organic 

 Composition in the 

 Mobile Phase 

System suitability results 

USP Plate count USP Tailing 

1 10% Less 2312 1.2 

2 Actual 2860 1.2 

3 10% More 2282 1.4 
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Calculation of S/N Ratio forFlouxetine: 

Average Baseline Noise obtained from Blank              :    48 µV 

Signal Obtained from LOQ solution (0.05% of target assay concentration) :    470µV 

S/N =       470/48= 9.79 

 

Acceptance Criteria: 

S/N Ratio value shall be not more than 10 for LOQ solution. 

 

Calculation of S/N Ratio forOlanzapine: 

Average Baseline Noise obtained from Blank              :    48 µV 

Signal Obtained from LOQ solution (0.06% of target assay concentration) :    498µV 

S/N =       498/48 = 10.37 

 

Acceptance Criteria: 

S/N Ratio value shall be not more than 10 for LOQ solution. 

 

SUMMARY AND CONCLUSION: 

A new method was established for simultaneous 

estimation of Flouxetine and Olanzapine by RP-HPLC 

method. The chromatographic conditions were 

successfully developed for the separation of 

Flouxetine and Olanzapine by using Agilent C18 

column (4.6×150mm)5µ, flow rate was 1ml/min, 

mobile phase ratio was (60:40 v/v) methanol: 

Phosphate buffer pH 3.0, detection wavelength was 

256 nm. The 

instrument used was WATERS HPLC Auto Sampler, 

Separation module 2695, photo diode array detector 

996, Empower-software version-2. The retention 

times were found to be 2.327 mins and 4.342 mins. 

The % purity of Flouxetine and Olanzapine was found 

to be 99.84% and 100.14% respectively. The system 

suitability parameters for Flouxetine and Olanzapine 

such as theoretical plates and tailing factor were found 

to be 2937, 1.3 and 2300 and 1.3, the resolution was 

found to be 4.6. The analytical method was validated 

according to ICH guidelines (ICH, Q2 (R1)). The 

linearity study of Flouxetine and Olanzapine was 

found in concentration range of 50µg-250µg and 

10µg-50µg and correlation coefficient (r2) was found 

to be 0.999 and 0.999, % recovery was found to be 

100.07% and 100.06%, %RSD for repeatability was 

0.3 and 0.39, % RSD for intermediate precision was 

0.1 and 0.16 respectively. The precision study was 

precision, robustness and repeatabilty.LOD value was 

3.041 and 3.08 and LOQ value was 9.79 and 10.37 

respectively. 

 

Hence the suggested RP-HPLC method can be used 

for routine analysis of Flouxetine and Olanzapine in 

API and Pharmaceutical dosage form. 
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