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ABSTRACT 

A simple and accurate spectrophotometric method for the determination of Trifluoperazine HCl in pure and dosage forms 

was developed. The method is based on the reaction between Trifluoperazine HCl and p-chloroaniline in the presence of 

cerium ion as oxidizing agent which lead to the formation of violate color product that absorbed at  a maximum wavelength 

570nm while the blank solution was pink. Under the optimum conditions  a linear relationship between the intensity and 

concentration of TRF in the range 4-50μg/ml was obtained . The molar absorptivity 3.74x103 L.mol-1.cm-1 , Limit of 

detection (2.21μg/ml), while limit of quantification was 7.39μg/ml. The proposed analytical method was compared with 

standard method using t-test and F-test , the obtained results shows there is no significant differences between proposed 

method and standard method. Based on that the proposed method can be used as an alternative method for the determination 

of TRF in pure and dosage forms. 
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INTRODUCTION 

Phenothiazine group has sixty four derivatives. They 

involved in being contain heterogeneous rings. These rings 

have a sulfur atom and a nitrogen atom. Among the most 

important of these derivatives was Trifluoperazine 

Hydrochloride (TRF)1. And which has the following 

structure and its structure formula was C21H24F3N3S.2HCl, 

and a molecular weight of 407.496g/mole shown in 

figure(1).  

it commercially marketed in different pharmaceutical 

Preparations names like Iralzin , Terfluzine, Stellasil, 

Stellamide2, It was a white crystalline powder has melting 

point 196 Co with high solubility in water and ethanol ,also 

disintegrate when exposed to light or air3. 

It mainly acts on dopamine receptor. The primary 

indication of trifluoperazine is schizophrenia. 

Trifluoperazine HCl is effective for the short-term 

treatment of generalized non-psychotic anxiety4. Literature 

survey reveals U.V. spectrophotometric5-13, RP-HPLC 

methods14-18, Potentiometric titration19, Densitometry20, 

Multi Walled Carbon Nanotubes21, and Fluorescence 

Detection-FIA22 for the estimation of Trifluoperazine 

hydrochloride alone and with other combination in Bulk, 

and Dosage forms. 

The validity of spectrophotometric apparatus and the 

simplicity of analytical procedures make the technique 

very attractive for a wide range of applications. In this 

paper, a study of the determination of TRF in pure form 

and in different pharmaceutical preparations available in 

the Iraqi markets has been undertaken. The proposed 

method is based on the reaction of TRF with p - 

ChloroAniline as new chromogenic reagent in the presence 

of ceric ammonium sulphate as oxidizing agent. Different 

factors affecting this reaction are studied. The proposed 

method has the advantage of being rapid, simple, accurate, 

economic, sensitive and less-time consuming.   

 

EXPERIMENTAL  

Apparatus 

A double beam UV-Vis (UV-1800) Shimadzu with 10mm 

glass cell spectrophotometric measurements. The pH 

meter/HM TDA electronic was used for pH measurements, 

and A four digit electronic balance – Sartorius Lab BP3015 

was also used. 

Reagents  

All chemicals used were of analytical reagent grade, the 

pure trifluoperazine hydrochloride was provided from 

State Company for Drug Industries and Medical 

Appliance-(SDI) Sammara-Iraq.  

Deionized water was used to prepare all solutions. Freshly 

prepared solutions were always employed.  

A stock solution of 1000 μg/ml of trifluoperazine 

hydrochloride was prepared by dissolving of 0.1g in 

distilled water and then made up to 100 ml in volumetric 

flask with the same solvent. The working solution of 100 

μg/ml was prepared by simple dilution of stock solution 

and kept protected from sun light in ambient bottle.  

A ceric ammonium sulphate (0.1M) was prepared by 

dissolving 6.5962gm in 100ml sulfuric acid (1%v/v), 

dilute concentration (0.005M) were also prepared from the 

stepwise dilutions of stock ceric ammonium sulfate with 

the same acidic solvent. 
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Figure 1: The Chemical structure of TRF. 

 

A p-Chloroaniline (0.005M) was prepared through 

dissolving 0.0767gm in ethanol. Diluted sulfuric acid 

H2SO4 was prepared by dilution of concentrated sulfuric 

acid. 

Recommended Procedure  

Aliquots of standard solution of trifluoperazine 

hydrochloride covering the range (4 - 50μg) were 

transferred to a 25ml calibrated flasks. Then 2ml of 5x10-

3M p-Chloroaniline solution and 1.5ml of 5x10-3M Cerric 

Ammonium sulfate were added to the flasks ,  the solutions 

were made up to the mark with distilled water and left for 

20 min. The absorbance was measured at 570 nm against 

reagent blank. 

 Analysis of Tablets 

 Twenty tablets (each tablet containing 1mg or 5mg active 

ingredient TRF) were weighed and finely powdered. An 

amount of the powder equivalent to 100μg/ml of pure drug 

of trifluoperazine hydrochloride was weight, then 

dissolved in 25ml of distilled water, filtered and the filtrate 

was made up to 100ml in volumetric flask. The solution 

was further diluted as needed. 

 

RESULTS AND DISSCUSION 

The spectrophotometric method for the determination of 

TRF is based on the oxidative coupling reaction between 

TRF and p-chloroaniline in the presence of ceric 

ammonium sulfate as oxidant leading to form a violet 

colored product . The factors affecting the color 

development, sensitivity and linearity that obeyed Beer 

law were studied. 

Spectral Characteristics 

A violate color product is formed when TRF was allowed 

to react with p-chloroaniline in the presence ceric 

ammonium sulfate with a maximum absorption at 570nm 

as shown in figure(2). While figure(3) shows the colors of 

both the reaction product and blank solutions. 

Study of the Optmium Reaction Conditions 

 
Figure 2: Absorption spectra of (a)  Violate product(25μg/ml of trifluoperazine hydrochloride) against reagent blank, 

and (b) reagent blank versus distilled water. 

 

 
Figure 3: The colors of (a) violate product solution, (b) blank solution. 
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Table 1: Analytical data of the proposed method. 

Parameters Value 

ʎmax 570nm 

Color Violet 

Regression equation 

 Y = a + b [C] 

A = 0.0161 + 

0.0092 [C] 

Correlation coefficient (r2)  0.9975 

Linearity percentage (%r2) 99.75% 

Linear dynamic range(μg/ml) 4-50 

Molar absorptivity, ξ (L/mol. cm) 3.74x103 

Slope , b (ml/μg) 0.0092 

Intercept, a ( a=y-bx) 0.0161 

Standard deviation of slope, (Sb) 0.0002 

Standard deviation of intercept, 

(Sa) 

0.0059 

Sandell sensitivity , S(μg/cm-2) 0.108x10-3 

Standard deviation of the residual, 

(Sy/x) 

0.0093 

Calculation T-test, (Tcal) 53.79 

Limit od detection, LOD (μg/ml) 2.21 

Limit of quantification, LOQ 

(μg/ml) 

7.39 

  

The effect of various parameters on the absorption 

intensity of the dye formed was studied and the reaction 

conditions are optimized. It was found that a 0.005M 

solution of p-chloroaniline in the range 0.1-4ml and a 

0.005M solution of ceric ammonium sulfate in the range 

0.1-3ml were necessary to achieve the maximum 

absorption of the product. The color intensity decreased 

below the lower limit and above the upper limit. Therefore, 

2ml of p-chloroanline and 1.5ml of ceric ammonium 

sulfate were recommended for all subsequent  

measurements.  

To obtain optimum results the order of addition of reagents 

was also studied and should be followed as given under the 

general procedure (TRF + p-chloroaniline + ceric 

ammonium sulfate), otherwise a loss in color intensity was 

observed. 

The effect of temperature and stability time were also 

studied by following the color development at room 

temperature and at different temperatures in 

thermostatically controlled water-bath. The absorbance 

was measured at 5min intervals against reagent blank 

treated similarly. It was observed that formation of color 

product for trifluoperazine Hydrochloride was achieved its 

maximum absorbance after 5minute at room temperature 

and remain stable for at least 45minute. 

Analytical Data 

A linear relationship was obtained for the absorbance of 

the color product when the concentration of the drugs was 

in the range 4-50 μg ml–1 in the final measured solutions as  

 
Figure 4: The calibration graph for determination of TRF. 

 

 
Figure 5: Job's method of formed product by reaction of TRF with p-chloroaniline reagent. 



Mohammad et al. / Spectrophotometeric Determination of… 

 

                 IJPCR, Volume 9, Issue 5: May 2017 Page 340 

shown in figure(4) . A =a + bC, where A is the absorbance  

of a 1-cm layer; b  , slope; a, intercept and C, concentration 

of the measured solution in μg ml–1, obtained by the  

method of least squares. The apparent molar absorptivity 

was found to be in the order of 3.74x103 l. mol–1. cm–1 with 

the Sandell sensitivity of 0.108x10-3μg.cm-2. These values 

together with the limits of detection and quantification 

compiled in Table 1 indicate the reasonably high 

sensitivity of the method. Table 1 also shows the linear 

equation for absorbance versus concentration, together 

with the correlation coefficients, indicating excellent 

linearity. 

Accuracy and Precision  

The accuracy and precision of the method, were 

investigated by determining the Trifluoperazine. HCL at 

three different concentrations. The results tabulated in 

Table (2) indicated that the method is satisfactory. and 

have high accuracy and precision. 

Stoichiometric Relationship 

Job’s method of continuous variation was employed, using 

1mM of both standard solution of TRF and p-chloroaniline 

solutions. Into a 25ml volumetric flasks a series of 

solutions were prepared in which the total volume of drug 

and reagent was kept constant at 10 ml. To these solutions 

1.5ml of ceric ammonium sulfate was added. The flaks 

were left for 20minute at room temperature, then the color 

intensity of each flask was measured against reagent blank 

at 570nm. The obtained results are shown in figure(5), 

indicated that a 1:1 TRF to p-chloroaniline is formed. 

Therefore, the reaction probably occur as in the reaction 

scheme showing below.  

Analytical Applications 

The developed method was successfully applied to 

determination of TRF in different pharmaceutical 

formulations available in Iraqi markets using standard 

addition method and the recommended analytical 

procedure. The obtained results were tabulated in table (5). 

The results shows the high recoveries and low percentage 

errors. The proposed method was also compared with the 

standard method adopted by BP using t-test and F-test 

respectively. The calculated t (0.558) and F (5.661) values 

were less than tabulated t (2.443) and F (9.277) at 95% 

confidence interval. Based on that the new proposed 

Table 2: Accuracy and Precision of the proposed analytical method. 

Concentration of TRF 

(μg.ml-1 ) 

% Recovery* % R.S.D* % Error* 

Taken Found 

12 11.93 99.41 0.480 -0.583 

16 15.58 97.41 0.662 -2.580 

20 20.40 102.05 3.065 2.051 

     

Table 5: The application of proposed method for determination of TRF in pharmaceutical tablets. 

Pharmaceutical 

Formulation 

Concentration 

Taken(μg/ml) 

Concentration* 

Found(μg/ml) 

%Recovery* %Error* %RSD* 

SALABID(1mg) 10 9.73 97.33 -2.66 0.593 

IRALZIN(5mg) 10 10.14 100.14 1.46 0.542 

STELLASIL(1mg) 10 9.66 96.66 -3.33 1.194 

*Average of three determinations. 
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method can be used as an alternative analytical method for 

the determination of TRF dosage forms. 

 

CONCLUSIONS 

Although TRF have been determined by a variety of 

techniques, the method described here was simple, highly 

sensitive (spectrophotometry), convenient and don’t 

require special working conditions, unlike many other 

reagents. The produced assay results that are not 

significantly 

different from those of the official monographs assay 

methods. It can easily be used in the quality control of TRF 

dosage forms. 

 

ACKNOWLEDGEMENT 

Words of gratefulness are expressed for God; A-One 

College of Pharmacy, Rawa M.M Taqi; Staff member at 

college of Pharmacy - Al-Nahrain university and Dr. Raad 

J.M.Al-Timimi, staff member of Biochemistry department 

, college of medicine at Al-Nahrain university for 

providing all kind supports and open his lab room and 

using his apparatus.  

 

REFERANCES 

1. Budawari. S (ed.), in; the merck index, 13th edn., merck 

& co., inc., whitehouse station, nj (2001). 

2. Sweetman. S. C, in; martindale: The complete drug 

reference, 33rd edn., pharmaceutical press, london 

(2002). 

3.  khammas. Z. A. A and Rana.A. R : mutual 

determination of trifluoperazine hydrochloride and 

vanadium (v) ions in real matrices by visible 

spectrophotometry after cloud point extraction: science 

journal of analytical chemistry (2015); 3(5) : 61-70. 

4. Bhaskar reddy.C.M, Subba Reddy.G.V and Ananda 

Kumar Reddy.N : development and validation of u v 

spectrophotometric method for determination of 

trifluoperazine hydrochloride in bulk and 

pharmaceutical dosage form: international journal of 

scientific and research publications (2012) ; 2(8) : 1-5. 

5. Ahmed.N.R : ultraviolet spectrophotometric 

determination of trifluoperazine. Hcl in pharmaceutical 

preparations and environmental wastewater samples: 

application to content uniformity testing: research and 

reviews: journal of pharmaceutical analysis (2014); 

3(2): 30-34. 

6. Abdurahman.M.T and mahmoud.K.M: 

spectrophotometric determination of trifluoperazine 

hy-drochloride using oxidative coupling reaction: 

international journal of innovative research in 

technology & science(ijirts) (2016) ; 4(6) : 23-27. 

7. Prashanth.K.N, Swamy.N and  Basavaiah.K : Rapid 

spectrophotometric determination of trifluoperazine 

dihydrochloride as base form in pharmaceutical 

formulation through charge-transfer complexation: 

acta poloniae pharmaceutica - drug research (2016) ; 

73(3): 627-636. 

8.  Hassouna.M.E.M, Adawi.A.M and Ali.E.A : 

extractive spectrophotometric determination of 

chlorpromazine and trifluoperazine hydrochloride in 

pharmaceutical preparations: egyptian journal of 

forensic sciences (2012) ; 2 : 62-68. 

9.  Al-rufaie.M.M and kathem.K.H: new 

spectrophotometric method for determination 

trifluoperazine hydrochloride in pharmaceutical 

preparations by using oxidative coupling reaction: 

world journal of pharmaceutical research(2014) ; 3(6) : 

1202-1214.  

10.  Sharma.R.M, Singh.M and Saroa.J.S : Derivative U.V. 

Spectrophotometric analysis of some commonly 

abused over-the-counter drugs : jpafmat( 2005) ; 5 : 8-

12. 

11. Hmood.M.K and Mohammed.F.J :  determination of 

micro amount of trifluoperazine hydrochloride and 

cefotaxime in the pharmaceutical preparations by 

molecular and flame atomic absorption 

spectrophotometry using rhodium as mediating metal: 

a thesis submitted to the college of science-university 

of baghdad, in partial fulfillment of the requirement for 

the degree of master in analytical chemistry (2004). 

12. Al-Sabha.T.N and Al-Taee.O.A : spectrophotometric 

determination of trifluoperazine Via oxidative coupling 

reaction with sulfanilic acid: j. Edu. & sci(2010) ; 23 

(1) : 6-14. 

13. Basavaiah. K and Swamy. J.M: application of 

potassium dichromate and iron–thiocyanate in the 

spectrophotometric investigations of phenothiazines: il 

farmaco (2001); 56: 579–585. 

14. Dabhade. S. L, Shetty. A. S, Ahmed. M, Gopinath. B, 

Sridhar. B. K and Sureja. M. L: simultaneous 

estimation of trifluoperazine hydrochloride and 

trihexyphenidyl hydrochloride in combined tablet 

dosage form by rp-hplc method: int. J. Chem. Sci 

(2010); 8(3), 1684-1694. 

15. Kalyan. D and Venkateshwarlu. P: development and 

validation of rphplc method for simultaneous 

estimation of trihexyphenidyl hcl and trifluoperazine: 

asian j. Pharm. Res (2015); 5(1) :  7-12. 

16. Chaudhary. A. B, Raval. R. J, Vaghela. K and Patel. E: 

development and validation of analytical method for 

simultaneous estimation of chlordiazepoxide, 

trifluoperazine hydrochloride and trihexyphenidyl 

hydrochloride in tablet dosage form: international 

bulletin of drug research(2016);  6(10): 1-16. 

17. Pattanayak. S and Rani. Y. A: A novel rp-hplc method 

development and validation for simultaneous 

estimation of trifluoperazine and isopropamide in tablet 

dosage form: international journal of pharmaceutical 

sciences and drug research (2015); 7(1): 105-109. 

18. Patel. K. V, Patel. M. B and Patel. N. K: analytical 

method development and validation for simultaneous 

estimation of trifluoperazine, chlordiazepoxide and 

trihexiphenidyl in its pharmaceutical dosage form by 

rp-hplc: j pharm sci bioscientific res (2015); 5(6): 556-

564.  

19. Diamandis. E. P and Christopoulos. T. K: 

Poteinometric titration of pharmaceutical compounds 

in formulations sodium tetraphenylborate: analytica 

chimica acta (1983); 152: 281-284. 



Mohammad et al. / Spectrophotometeric Determination of… 

 

                 IJPCR, Volume 9, Issue 5: May 2017 Page 342 

20. Sharma. M. C and Sharma. S: Development and 

validation of denisometry estimation of triflouperazine 

hydrochloride in dosage form: amercain – eurasian 

journal of toxicology sciences (2011); 3(2): 101-104. 

21. Konoz. E, Sahebi. H and Paridar. T: Perconcentration 

and determination of trifluoperazine hydrochloride in 

biological samples by using multi walled carbon 

nanotubes as sorbent: international journal of pharmacy 

& technology (2016); 8(3):  16779-16789. 

22. Ohtomo. T, Yatabe. R, Tanaka.Y, Kato. J and Igarashi. 

S: fluorescence detection-fia for ppb levels of bromate 

with trifluoperazine: j. Flow injection anal(2009) ; 

26(2) : 127–131. 

 

 

  


