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Abstract: The estimation of trifluoperazine hydrochloride in pure and dosage forms has been developed using a simple 

spectrophotometric approach. The method employs an oxidation-reduction reaction with ceric sulfate in acidic medium the 

unreacted oxidant bleaches the color of complex prepared previously outside the reaction medium from reaction of 4,7-

diphenyl 1,10phenanthroline with ferrous ammonium sulfate to produce a red-violet colored product with a maximum 

absorbance of 533nm. The molar absorptivity of 0.700x104 L. mole -1.cm-1, Beer's law is followed over a concentration range 

of 1.25-62.5 µg ml-1. The proposed approach was successfully used to determine trifluoperazine hydrochloride in tablets. 

For the determination of trace quantities of TFPH, a simple, fast, exact, and sensible spectrophotometric approach has been 

suggested. 
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Introduction 

Living creatures have a variety of defense mechanisms that 

lower the number of reactive oxygen species (ROS) by 

scavenging free radicals, chelating catalytic metals, and 

serving as electron donors [1][2]. Many earlier studies have 

suggested the biological effect of natural antioxidants, 

including the suppression of reactive oxygen species (ROS). 

Antioxidants, thereby, shield living organisms from the 

generation of ROS that leads to lipid peroxidation, and 

protein and DNA damage [3][4][5].   

Trifluoperazine hydrochloride is a white-colored powder 

that is odorless and highly dissolved in water and alcohol, 

partially dissolved in diethyl ether, and kept isolated from 

the light in dark containers1. The scientific name of 

trifluoperazine hydrochloride is 10-[3-(4-methyl-1-

piperazinyl) propyl] trifluoperazine hydrochloride-2-

trifluoro-methylphenothizine di-hydrochloride), it has the 

following chemical structure as shown Figure1.

 

Fig. 1:  Chemical structure of Trifluoperazine- HCl 

       It has been known to induce QT prolongation and 

ventricular tachycardia, which can lead to sudden death2 and 

is therefore used in the treatment of various mental diseases 

like schizophrenia. The drug is used in the treatment of 

depressive diseases3. It was estimated by via various 

methods including electrochemical using electrodes made of 

carbon4. Various spectrophotometric methods used these 

methods included oxidative coupling reaction.5-10 Ultraviolet 

spectrophotometric11. Also, other types of techniques have 

been used: indirect atomic absorption method12. 

Voltammetry method13, Potentiometric sensors14. 

Electrochemical Sensing15. Flow injection analysis16,17, RP-

HPLC18,19, HPLC20 and derivative spectrophotometric, 

HPLC, and thin layer chromatographic densitometry 21 

This paper proposes a spectrophotometric method for 

determining trifluoperazine hydrochloride, which depends 

on an oxidation-reduction reaction of the compound under 

study using the oxidizing agent ceric sulfate and the 

remainder of the oxidizing agent working to bleaching the 

color of the reagent (Ferron). The proposed approach was 

used to determine trifluoperazine hydrochloride in its 

formulations such as tablets.                         

Experimental 

Apparatus 

All spectral measurements and absorption readings were 

carried out using a JASCO-360 (Japan)spectrophotometer. 

Cells of glass and quartz with a light path of 1 cm were used. 

The pH was measured using a BP3001 pH meter and a BEL-

sensitive balance was used to carry out the required weighing 

operations. 

Reagents and Solutions 

The reagents used in this research were pure (from Fluka 

company, BDH) and the Trifluoperazine-HCl in its pure 
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form will be brought from the State Company for 

Pharmaceutical Industry Samarra - Iraq 

Trifluoperazine hydrochloride (500 µg/ml) Weigh 0.0500 

g of the pure trifluoperazine-HCl and dissolve it in distilled 

water and complete the volume to the mark of 100 ml and 

keep in an opaque container. 

Ferrous ammonium sulfate solution (2×10-3 M): 

This solution was prepared by dissolving 0.0568 g of ferrous 

ammonium sulfate (equipped by Fluka Company) in a 

quantity of distilled water, then completing the volume to 

100 ml with distilled water using a volumetric vial. This 

solution is prepared daily and kept in an opaque. 

 Ceric Sulfate solution .(2×10-3) M 

This solution was prepared by dissolving 0.0664 g of reagent 

(prepared by BDH) in 0.5 M sulfuric acid and completed to 

the mark in a volumetric flask of 100 ml. 

4,7-diphenyl-1,10-phenanthroline (2×10-3) M: Dissolve 

0.0664 g of the pure reagent) BDH  ( in 100 ml of ethanol and 

this solution is kept in an opaque container and this solution 

is stable for one day. 

Preparation of pharmaceutical preparation 

Five tablets (5mg /tablet, S.D.I), were carefully weighed and 

after crushed and mixing well, an amount of the powder 

equivalent to 0.0100 g of pure TFPH was weighed and 

dissolved in distilled water then filtered into a volumetric 

flask of 20 ml and supplemented with distilled water up to 

the mark. 

Fifteen tablets for (1mg / tablet, S.D.I), were carefully 

weighed and after crushed and mixing well, an amount of the 

powder equivalent to 0.0100 g of pure TFPH was weighed 

and dissolved in distilled water then filtered into a 

volumetric flask of 20 ml and supplemented with distilled 

water up to the mark. 

Recommended Procedure.  

The method is based on an oxidation-reduction reaction of 

the compound under study using the oxidizing agent Ceric 

sulfate and the remainder of the oxidizing agent working to 

bleaching the color of the reagent (derivative of Ferroin). 

The formation of a colored product gives the highest 

absorption at the wavelength of 533nm. 

Results and Discussion 

Absorption Spectrum 

The absorption spectrum was taken for the colored product 

formed from the reaction of 500 μg of trifluoperazine 

hydrochloride with Iron (II) ammonium sulfate solution 2 x 

10-3 molar and 4,7-diphenyl-1,10-phenanthroline in 10 ml 

final volume.  The formation of a colored product (Ferroin 

complex) gives the highest absorption at the wavelength of 

533 nm. 

 

Fig. 2: Absorption spectra in (A) 50µg/ ml trifluoperazine 

hydrochloride treated according to the procedure of forming 

Ferroin. (B)  blank solution versus distilled water.                                              

The optimum conditions were studied in this research 

that affect absorption. 

Effect of Acid  

Different types of acids studied on the oxidation of the drug 

trifluoperazine hydrochloride, as 1 ml (500 µg/ml) of 

trifluoperazine hydrochloride was taken and 1.25 ml of the 

oxidizing agent was added, then 0.5 ml of the different acids 

were added and waiting for 15 minutes, then 0.5 ml of the 

reagent was added for each type. The absorbance was 

measured after bleaching color of derivative Ferroin after 

dilution to 10 mL at the wavelength of 533 nm and the results 

are shown in Table (1). 

Table 1: The effect of various acids on absorbance. 

1Moler 

Type of 

Acid (ml) 

With 

ou

t 

HCl HNO

3 

H2SO

4 

CH3COO

H 

Absorban

ce 

0832

3 

0.721

1 

0.123

0 

0.599

8 

0.3814 

From the results shown in Table (1), it was noted that 

hydrochloric acid gave the best value for the absorbance of 

the residual dye, which indicates that a larger amount of 

trifluoperazine hydrochloride had oxidation, and therefore it 

was used in subsequent experiments. 

Effect of the amount of hydrochloric acid 

The amount of hydrochloric acid needed to complete the 

oxidation process of trifluoperazine hydrochloride was 

studied, as shown in Table (2).  

Table 2: Effect of the amount of hydrochloric acid on the 

process of oxidation and shortening. 

1M HCl ) 1ml( Absorbance 

0.25 0.4325 

0.5 0.7225 

0.7 0.8332 

1 0.4715 

Effect of oxidation time: 

The effect of the time required for the oxidation of 

trifluoperazine hydrochloride was studied by the calculated 

amount of oxidizing agent Ceric sulfite in an acidic medium 

and then left for different periods of time 2-15 minutes, and 

A B 
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the absorbance was measured at the wavelength of 533 nm 

and the results are shown in Table (3). 

Table 3: Effect of time on oxidation of the drug compound. 

Time Absorbance 

2 0. 8651 

5 0.8342 

10 0.8004 

15 0.7811 

The results in Table (3) show that the best time for oxidation 

of trifluoperazine hydrochloride is 2 minutes, so it was 

adopted in subsequent experiments. 

Temperature effect: 

He studied the effect of temperature in taking different 

temperatures, from room temperature to 60 0C for a period 

of 5 minutes, and it was noted that at high temperatures it 

leads to a decrease in absorbance while room temperature 

gives the highest absorption.  The results are shown in Table 

(4). 

Table 4: The effect of temperature. 

Temperature, 0C Absorbance 

Room temperature 0.8314 

40 0.6008 

50 0.4761 

60 0.3493 

From the results shown in Table (4) the room temperature 

gave the highest absorption, so the room temperature was 

adopted in the subsequent steps. 

The sequence of adding reaction components: 

Several experiments were conducted with different 

sequences to add the oxidizing agent in order to obtain the 

best absorption of the remaining dye. Results Table (5). 

Table 5: the effect Sequence of adding reaction components. 

Reaction 

component 

Order number Absorbance 

S+OX+H++R I* 0.8383 

OX+S+H++R II 0.7163 

H++S+OX+R III 0.6234 

S (Triflouperazine HCl) + H (Hydrochloric acid) + OX 

(Ceric sulfate), R (4,7-diphenyl-1,10phenanthroline + 

iron(II) ammonium sulfate) 

From the results of Table (5), the sequence I used in previous 

experiments was adopted in the next experiments in order to 

give it the highest absorbance of the remaining color of 

derivative Ferroin, which indicates the largest amount of the 

drug compound oxidized. 

Interaction stability: 

The stability of the resulting complex was studied by 

measuring the absorbance of the colored solution at different 

time intervals and the absorbance of the model was measured 

against its mock solution at a wavelength of 533 nm, and the 

results are shown in Table (6). 

Table 6: The effect of time on the residual Ferroin. 

TF

PH 

µg 

/ 

Ti

me 

Absorbance 

5 10 15 20 30 40 50 60 

15 0.2

784 

0.2

789 

0.2

785 

0.2

782 

0.2

780 

0.2

778 

0.2

772 

0.2

768 

50 0.8

385 

0.8

387 

0.8

389 

0.8

384 

0.8

379 

0.8

370 

0.8

366 

0.8

364 

From the results shown in Table (6), it is noted that the 

residual Ferroin is stable for a period of 60 minutes, and this 

period is sufficient to perform many of the measurements 

necessary to complete the experiment. 

Calibration Graph 

A linear calibration graph for TFPH (Figure 3) is obtained 

using the optimum conditions described in the recommended 

procedure, demonstrating that Beer's law is obeyed over the 

concentration range of 1.25–62.5µg/ml with a determination 

coefficient of 0.9996 and. The colored product generated had 

a conditional molar absorptivity of     0.82×104 L.mol-1.cm-1. 

 

Fig. 3: Calibration graph for determination of TFPH. 

Precision and Accuracy: 

TFPH was determined at three different concentrations. The 

Outcome appears in Table 7, good accuracy and precision 

(Table 7) were gated it with the suggested method.  

y = 0.0172x + 0.0109

R²=0.9996
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Table 7: Accuracy and precision of the suggested method. 

RSD* 

(%) 

Relative 

error, %* 

Recovery* 

(%) 

 

 

Concentration of 

Trifluoperazine 

HCl(μg/ml) 

Found Present 

0.33 0.28 98.92 9.892 10 

0.14 0.02 99.01 24.753 25 

0.13 -0.22 100.28 50.14 50 

*Average of five determinations.   

The Stoichiometry of Colored Product  

The colored complex formed from the reaction (Ferroin 

complex), the complexity ratio is known and proven in the 

literature22 with 1 [Fe (II)] to 3 [4,7- diphenyl- 

1,10phenanthroline]. Figure 4 shows the chemical structure 

of the formed colored complex.  

 

Fig. 4: The structure of TFPH- Fe+ 2 complex (Ferroin). 

The standard addition method was used to show the 

efficiency and accuracy of the proposed method in 

estimating trifluoperazine hydrochloride in its 

pharmaceutical preparations. The results are shown in Table 

(8) and Figures (5 and 6). 

Table 8: The results of applying the standard addition 

method. 

Pharmaceutic

al preparation 

µg 

Trifluoperazi

ne HCl 

present 

µg 

Trifluoperazi

ne HCl 

measured 

Recover

y, % 

Trifluoperazi

ne-HCl 

/tablet 1mg 

(S.D.I. Iraq) 

25 24.40 97.60 

37.5 36.18 96.48 

Trifluoperazi

ne-HCl/tablet 

5mg 

(S.D.I. Iraq) 

25 25.58 102.32 

37.5 37.13 99.01 

From the results shown in Table (8), it is clear that the 

standard addition method is in great agreement with the 

proposed method for the determination of trifluoperazine 

hydrochloride in its pharmaceutical preparations. 

 

Fig. 5: Plot of Trifluoperazine-HCl/tablet 1mg (S.D.I. Iraq). 

 

Fig. 6: Plot of Trifluoperazine-HCl/tablet 5mg (S.D.I. Iraq) 

Analytical Applications: 

The proposed method for the determination of 

trifluoperazine hydrochloride has been applied to various 

models of pharmaceutical preparations of trifluoperazine-

hydrochloride (tablets).  Different quantities of 

trifluoperazine hydrochloride were taken from the samples 

of pharmaceutical and the proposed method was applied, and 

the results are shown in the table)9(. 

y = 0.008x + 0.1952

R²=0.9961

y = 0.0082x + 0.2967

R²=0.9942
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Table 9: The results of analytical Applications. 

Pharmace

utical 

preparati

on 

µg 

Trifluope

razine-

HCl 

present 

µg 

Trifluope

razine-

HCl 

measured 

   

Reco

very, 

% 

            

RS

D% 

               

Te

xp 

Trifluope

razine-

HCl 

1mg 

/tablet 

(S.D.I. 

Iraq) 

                                  

10 

                          

10.003 

           

100.0

30 

            

0.1

701 

           

0.3

52 

                        

      30     

                          

30.004 

           

100.0

13 

             

0.0

739 

           

0.3

33 

Trifluope

razine-

HCl 

5mg 

/tablet 

(S.D.I. 

Iraq) 

                                   

10 

                            

10.01 

            

100.1

00 

             

0.2

62 

           

0.7

63 

                                    

50 

                           

50.004 

             

100.0

08 

               

0.0

34 

           

0.4

67 

* Average of four determinations. 

It can be inferred from the result in Table (9) that the 

recovery rate is very good, which indicates that the method 

has good accuracy and efficiency in estimation. The value of 

t that was calculated for concentrations 10 and 30 for the 

drug 1mg and for concentrations 10 and 50 for the drug 5mg 

for Samarra Pharmaceutical Company available in the local 

market is less than the tabular value and with degrees of 

freedom 4 and at a confidence level of 95%, which indicates 

the success of the proposed method under study. 

Conclusion 

For the determination of trace quantities of TFPH, a simple, 

fast, exact, and sensible spectrophotometric approach has 

been established. Based on its, an oxidation-reduction 

reaction with excess amount of ceric sulfate then the 

unreacted ceric sulfate bleaches the color of derivative 

Feroin indicator that prepared from the reaction of 4-7 

diphenyl 1,10 phenanthroline with iron (II) ammonium 

sulfate. The proposed method has been effectively applied to 

pharmaceutical tablets. 
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