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Abstract 

Purpose: To develop simple, rapid, and selective spectrophotometric methods for the assay of 
sertraline in a pharmaceutical formulation.  
Method: These methods depend on the formation of colored ion-pair complexes between the drug and 
five different reagents; methyl blue (MB), bromophenol red (BPR), methyl green (MG), phenol red (PR), 
and methyl orange (MO) in B-R buffer solutions of pH ranging from 2.0 – 8.0. The colored products 
were measured at 668, 747, 647, 717, and 553 nm, respectively.  
Results: The calibration graphs were linear over the concentration range of 2 – 18 µg/mL for MB and 
BPR, and 2 – 16 µg/mL for MG, PR, and MO. In all cases, the reaction stoichiometry was 1:1. The 
proposed methods were successfully applied to solid-dose pharmaceutical preparations (tablets). 
Excipients in the commercial formulation did not interfere with the analysis. 
Conclusion: The investigated methods can be recommended for routine analysis and quality control 
where cost-effectiveness, high specificity of the analytical technique, and time are of great importance.  
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INTRODUCTION 
 
Depression is one of the most common mental 
diseases in the world which has significantly 
negative effects on the whole life of patient and 
may also resulted in self-injury and suicide [1]. 
Presently, the selective serotonin reuptake 
inhibitors (SSRIs) such as sertraline and 
fluoxetine have become one of the most 
frequently prescribed drugs for depression 
treatment [2]. However, these drugs have many 
toxic side effect including gastrointestinal 
disturbance [3]. It has been reported that the 

daily oral doses of sertraline is in the range of 50 
- 200 mg and its steady state plasma 
concentration is from 55 - 250 ng/mL [2]. In 
addition, studies have investigated the level of 
sertraline in several biological materials such as 
serum, plasma, saliva and human milk. The level 
of sertraline in saliva and human milk was found 
to range between 5 to 500 ng/mL, whereas in the 
case of plasma and serum, values reported were 
(0.5-1000 ng/ mL) and (2 - 400 ng/mL) 
respectively [4-9]. Furthermore, the presence of 
sertraline in waste water at very low 
concentration has also been reported [10]. The 
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chemical structure of sertraline is shown in 
Figure 1. 
 

 
 
Figure 1: Chemical structure of sertraline 
 
Several analytical techniques have been 
described for the detection of sertraline in various 
samples including spectrofluorimetry [11,12], 
capillary electrophoresis [13], gas 
chromatography mass spectrometry (GC-MS) 
[14-16], liquid chromatography (LC) [17] and high 
performance liquid chromatography (HPLC) [18]. 
However, most of these procedures have 
complicated and expensive processes. 
Therefore, the aim of the present work is the 
creation of a simple, rapid, accurate, and 
selective procedure for the determination of 
sertraline in pure powder and dosage forms. 
 
EXPERIMENTAL 
 
Materials and reagents 
 
All reagents and materials used were of 
analytical reagent grade. Sertraline reference 
standard was kindly provided by Spimaco (Saudi 
Pharmacutical Industries and Medical Appliances 
Corp). Stock solutions. A series of universal 
buffer solutions Britton-Robinson (B-R) were 
prepared by the following standard method [24]. 
A stock solution of sertraline (100 µg/mL) was 
prepared using least amount of doubly distilled 
water to dissolve 10 mg of pure drug then 
transferred into a 100 mL measuring flask, and 
then the solution was diluted with water up to the 
mark. Working solutions of the drug were 
prepared by further dilution with the same 
solvent. Standard solutions (1.0 × 10-3 M) of the 
reagents (methyl blue (MB), bromophenol red 
(BPR), methyl green (MG), phenol red (PR), and 
methyl orange (MO)) were prepared using few 
drops of ethanol by transferring accurately 
weighted of acid dyes into 250 mL measuring 
flasks separately, and then diluted to the mark 
with appropriate solvent. 
 
Apparatus 
 
A UV-visible spectrophotometer model Shimadzu 
UV-vis with 10 mm quartz cells was utilized for 
spectrophotometric determinations. The pH 

measurements were performed by using a pH-
meter, model HI 8014, HANNA Instruments 
(Italy). 
 
Assay procedure for pure drug 
 
Aliquots of sertraline solution containing up to 
0.18 mg mL-1 were transferred into a series of 10 
mL calibrated funnels and then a volume of 5.0 
mL of buffer solutions of varying pH values (5.0, 
3.0, 5.0, 8.0 and 3.0) were added after addition 
of 1.0 mL of reagent solutions (MB, BPR, MG, 
PR and MO) with a fixed concentration (1mM). 
Thereafter, the aqueous solutions were 
completed to mark using methanol and the 
solutions allowed to stand for 30 min. at 25±1 ºC. 
Finally, the absorbance was measured at the 
wavelength of maximum absorption over 400-
800 nm against a blank reagent (Table 1). The 
reagent blank solution contained methanol and 
was prepared in the same manner but without 
sertraline. The standard calibration graph was 
used to calculate the drug concentration under 
the same identical conditions. 
 
Assay procedure for tablets 
 
In order to analyze sertraline in a commercial 
solid dose formulation, ten commercial tablets of 
Lustral (50 mg sertraline hydrochloride) tablets 
were weighed and powdered. Certain amount of 
the powder equivalent to 10 mg of the 
investigated drug was weighed and transferred 
into a 100 mL volumetric flask containing 
bidistilled water, and then the suspended solution 
was shaken for about 10 min. This was followed 
by filtration through a Whatman filter paper No. 
40 to remove insoluble matter. The remaining 
filtrate was diluted with bidistilled water to the 
mark. The general procedure described above 
can be successfully applied to assay of sertraline 
concentration in tablets using blank solution. A 
standard additions technique was also used to 
confirm precision and accuracy. 
 
RESULTS 
 
Spectral characteristics and optimization 
conditions 
 
The ion-pair spectrophotometry has received a 
considerable attention for quantitative analysis of 
many pharmaceutical compounds [19]. It 
behaves as a strong electron acceptor due to the 
presence of the strong electron withdrawing 
sulphonic acid group conjugated with the 
aromatic ring system [20,21]. The positively 
charged drug forms with anionic reagents like 
MB, ion-association complex. The two oppositely 
charged ions form a drug-dye complex, behaving 
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as a single unit held together by an electrostatic 
force of attraction. So, sertraline forms ion-pair 
complexes with acidic dyes such as MB, BPR, 
MG, PR and MO in acidic medium. The 
absorption spectra of the complexes were 
measured against blank solution containing 
identical reagent concentration between 350 and 
800 nm, (Figure 2). The maximum absorption 
values (λmax) of the different complexes are 
shown in Table 1. 
 

 
 
Figure 2: Absorption spectra of ion-pair complexes 
formed with 10 µg/mL ST. a=ST-MO, b=ST-MG, c=ST-
MB, d=ST-PR, e=ST-BPR 
 
Optimum reaction conditions for quantitative 
determination of ion-pair complexes were 
determined by various preliminary experiments. 
The effect of pH was studied using different 
buffers such as NaOAc-AcOH (pH = 3.65 - 5.50), 
KHPh-HCl (pH = 2.22 - 3.58), NaOAc-HCl (pH = 
2.05 - 4.82), and B-R buffer (pH = 2.0 - 9.0) for 
the formed ion-pair complexes. The maximum 
color intensities were observed in B-R buffer 
solutions of acidic and weak basic values (Figure 
3 & Table 1). The effect of the reagents 
concentrations on the color intensities of the 
different complexes was examined at constant 

drug concentration using different reagent 
concentrations at the optimum pH. 
 

 
 
Figure 3: Effect of pH on the absorbance of ion-pair 
complexes formed with 10 µg/mL ST. a=ST-MO, 
b=ST-MG, c=ST-MB, d=ST-PR, e=ST-BPR 
 

 
 
Figure 4: Continuous variation plots for the ion-pair 
complexes of 10 µg/mL ST. a=ST-MO, b=ST-MG, 
c=ST-MB, d=ST-PR, e=ST-BPR 
 

 
Table 1: Assay results for sertraline 
 

Parameter 
Sertraline 

MB BPR MG PR MO
pH 5.0 3.0 5.0 8.0 3.0
Solvent ethanol ethanol ethanol ethanol ethanol 
λmax 668 747 647 717 553
Molar ratio (Drug-HCl : Dye) 1 : 1 1 : 1 1 : 1 1 : 1 1 : 1 
Beer’s law limits (µg ml-1) 2.0 - 14 2.0 – 16 2.0 – 14 2.0 - 14 2.0 -18
Molar absorptivity (L mol-1cm-1) 1.74 × 104 1.68 × 104 1.84 × 104 1.87 × 104 1.78 × 104 

Sandell’s sensitivity (ng cm-2) 17.5 18.2 16.7 16.4 17.2
Range of error % -0.76 : 0.554 -0.67 : 0.56 -0.66 : 0.40 0.43 : 0.76 -0.78 : 0.88
Regression equation * 

Intercept 0.050 0.023 0.036 0.034 0.032 
Slope 0.057 0.055 0.060 0.061 0.058 
Correlation coefficient (r) 0.9927 0.9927 0.9971 0.9919 0.9921 
t-value (2.56)* * 1.38 1.67 1.44 1.55 1.87
F- value (5.05)** 

LOD (µg ml-1) 

LOQ (µg ml-1) 

2.88 
0.6 

1.7   

3.85 
0.7 

2.2 

3.67 
0.5 
1.6 

2.66 
0.6 
1.6 

3.21 
0.8 
2.1 

*A = a + bC, where  b=slope, a=intercept and C is the concentration in g mL-1; ** Values in parentheses are the 
theoretical values for t- and F- values at 95% confidence limits and five degrees of freedom 
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Figure 5: Effect of time on the formation of complexes 
between ST with reagents. a=ST-MO, b=ST-MG, 
c=ST-MB, d=ST-PR, e=ST-BPR 
 
Constant absorbance values was obtained 
during shaking over a time period of 1.0-5.0 min. 
and hence a shaking time of 1.0 min was 
maintained throughout to facilitate ion pair 
complex formation. The effect of temperature 
was studied at different temperatures (25, 30, 35, 
40, 45 ºC) for the formation of colored 
complexes. It was found that the colored species 
were stable up to 45 ºC. At higher temperatures, 
the drug concentrations were found to increase 
due to volatile nature of the organic solvent, 
which cause an increase in the absorbance of 
the products. The colored species were found to 
be stable at room temperature in closed system. 
 
Stoichiometric relationship 
 
Job’s method of continuous variation [20] was 
used for determining the molar ratio of drug (ST) 

to each of the reagents employed in the ion pair 
reactions. In these methods, the drug (ST) and 
analytical reagents (MB, BPR, MG, PR and MO) 
were prepared in the same concentration (1.0 x 
10−3 M). Then a series of solutions was made by 
mixing different volumes of the drug and 
reagents. The total volume of the drug and 
reagents were kept constant in these solutions. 
Thereafter, the procedure was completed as 
same as the above-mentioned procedure. Finally, 
the absorbance was separately measured at the 
optimum wavelength for each complex. The 
absorbance was plotted against [ST]/[ST] + [dye] 
for Job’s method and [dye]/ [ST] for mole-ratio 
method [23]. The obtained results indicated that 
1:1(drug : reagent) complexes were formed by 
these proposed methods (Figure 4). 
 
The equilibrium of complex formation can be 
represented as Eq 1: 
 

STH+
(aq.) + R-

(aq.)  STH+.R-
(aq.) …….. (1) 

 
where, STH+ and R- represent the protonated 
sertraline and the anion of the reagent, 
respectively. The subscript (aq.) refer to the 
aqueous phase. The spectrophotometric methods 
that are usually applied to determine the 
stoichiometric ratio of the complexes (Table 1).  
 
The linear square treatment of the results is used 
to obtain Beer-Lambert law limits, Sandell,s 
sensitivity, molar absorptivity, regression 
equations and correlation coefficients such as 
shown in Table 1. 

 
             Table 2: Determination of accuracy and precision of the methods on pure drug sample 
 

Procedure 
Taken 
µg ml-1 

Recovery*, 
 % 

RSD, 
 % 

RE,  
% 

MB 
20.0 
30.0 
40.0 

100.11 
99.68 
99.85

0.168 
0.104 
0.156

0.55 
0.47 
-0.76 

BPR 

 
20.0 
30.0 
40.0 

 
100.24 
99.55 
99.38

 
0.127 
0.112 
0.177

 
0.56 
-0.67 
0.48 

MG 

 
20.0 
30.0 
40.0 

 
100.16 
99.87 
99.88

 
0.198 
0.167 
0.143

 
-0.64 
0.40 
-0.66 

PR 

 
20.0 
30.0 
40.0 

 
99.83 
99.66 
99.30 

 
0.188 
0.143 
0.146 

 
0.43 
0.76 
0.63 

MO 

 
20.0 
30.0 
40.0 

  
100.35 
99.23 

100.38

 
0.177 
0.188 
0.169

 
0.88 
-0.78 
-0.51 

*Average of six determinations 
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Table 3: Content of sertraline in its formulation using the proposed and HPLC methods.  
 

Sample 
   

Method 
Manifested 

 by 
Taken
g/ml

Added 
g/ml 

Found* Recovery 
% 

S.D. 
 % Official Proposed 

LustralTM 
50 mg/table

MO 
**Pfizer 

 

10.0  9.98 10.08 100.80 0.95 
  2.0 12.10 12.07 100.58 1.22 
         4.0 14.04 13.96 99.71 0.83
  

         
 MG  10.0 9.96 10.01 100.10 0.73
    2.0 11.95 12.02 100.16 0.65 
   4.0 13.93 14.07 100.50 0.96
         
    
 MB  10.0  10.05 9.97 99.70 0.65 
   2.0 11.98 11.96 99.66 1.13
    4.0 14.02 13.98 99.85 1.23 
    
         
 BPR     10.0  9.95 9.98 99.80 0.73 
   2.0 11.92 12.03 100.25 0.81 
   4.0 13.96 14.04 100.28 0.98
         
    
 PR  10.0  9.94 9.98 99.71 1.41 
   2.0 12.06 11.96 99.66 0.87
    4.0 13.98 13.96 99.71 0.93 
    

*Mean of six determinations 
 
In order to calculate the precision and accuracy of 
the five systems, six replicates of three different 
concentrations of sertraline were prepared and 
analyzed. Therefore, the ion-pair formations were 
utilized successfully for their quantification. The 
accuracy and precision of the investigated 
methods were calculated using percent relative 
error (RE %) and percent relative standard 
deviation (RSD %) (Table 2). The accuracy and 
precision data showed that the investigated 
methods have acceptable reproducibility and 
repeatability. The percent relative standard 
deviation (RSD %) and recoveries were found to 
vary over acceptable ranges (Table 2). 
 
Limit of detection (LOD) and limit of quantification 
(LOQ) [23] are defined as the lowest amount 
which can be detected and accurately quantified 
(Table 1), respectively. LOD and LOQ were 
calculated using Eqs 2 and 3. 
 
LOD = 3.3 SD/S ………… (2) 
 
LOQ = 10 SD/S …………. (3) 
 
where SD is the standard deviation of the blank 
and S is the slope of the standard curve. 
 
Effect of excipients  
 
It was observed that the common excipients and 
other additives such as talc, glucose, sulfate, 

starch, magnesium stearate, phosphate, acetate, 
and dextrose did not interfere with the detection at 
the different concentration found in the dosage 
form.  
 
The optimum reaction time was tested by 
measuring the absorbance of the developing 
colored complexes at different time intervals for 
all the methods. Complete and stable formation of 
colored products needs 30, 30, 30, 40 and 40 min 
for MO, PR, MB, MG and BPR, respectively 
(Figure 5). 
 
DISCUSSION 
 
The investigated methods have been applied 
successfully to the quantification of sertraline in 
pharmaceutical formulation. The HPLC method 
[22] was used to compare the results obtained 
using the proposed methods (Table 3). For further 
confirmation, the test of the reliability and 
recovery of the proposed methods was applied 
using the standard addition method, since the ion-
pair formulations are stable for at least 24 h. The 
high percentage recoveries show that the 
common excipients such as starch, talc, lactose, 
sulfate, dextrose, glucose, and phosphate, 
acetate, and magnesium stearate in 
pharmaceutical dosage forms of sertraline did not 
interfere with the analysis of the studied drug.  
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The data obtained for the investigated methods 
were compared with the data obtained from HPLC 
method [22]. The calculated t-values and F-values 
did not exceed the theoretical ones at 95% 
confidence level [23]. Therefore, there is no 
significant difference between the HPLC method 
and investigated methods. 
 
CONCLUSION 
 
The investigated method has been successfully 
developed using simple procedures to determine 
the test drug in pure powder and dosage forms. 
The developed methods are sufficiently sensitive 
to permit detection down to 5.0 µg/mL. The 
methods exhibit high reliability owing to the 
stability of the ion-pair complexes. The methods 
are simple, sensitive, accurate, precise and 
convenient. Therefore, it can be useful for quality 
control assay and routine analysis of the test 
drug in raw materials and tablets free of 
interference from excipients. 
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