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Abstract :

A new sensitive spectrophotometric method for the
determination of trifluoperazine hydrochloride (TFPH) is
developed. The method is based on an oxidative coupling
reaction with 4- amino benzoic acid using potassium iodate
as oxidizing agent in acidic midium to produce a violet
color, soluble in water, stable product absorbs at 550 nm.
Beer's law is in the linear range 10 - 80 pg/ml of TFPH.
The molar absorptivity, Sandell’s and detection limit
(LOD) are 0.8032x10" liter. mol™.cm™, 0.0598 pg/cm?,
0.3882 pg/ml respectively. The RSD value is 0.177 — 0.295
%. This method is applied successfully for the
determination  of trifluoperazine hydrochloride in
pharmaceutical formulations (tablets of salabid) and
injection

PRI

e atiad A8yl cCilmsld (A a)slSg e e il dlea il Ak ekt Gl el
posualisdl iy duaSall Jaladl aladialy eligiidl Ghaala sisel —4 SN pa gansll) zlga) W) Jolis

550 204l Jshall sie gabata) Aof o plall (B quild (ol adly ml cpsSil (aala Jag (B
Caibmstd (A3 3yslSgsmm e JafalfgSile 80-10 JuSLall saa (A s Osil 2gaa cills . jaagil
caglis Zaw/abia Sl 0.0598 Julu A5 aw .Jsa/ 2 10 x 0.8032 4y ¥sal) dpalaiadly
p38 (Gt &5 Ja fabfgsSle 0.3882 sl ang« % 0.295-0.177 (puudd) uilidl) Cilpaiy) dah
Ay (o) ign) LiVamall chdaiuall A Cpibnsth U sl il lady 48kl

chal)



mailto:asmamohahm@tu.edu.iq

Tikrit Journal of Pharmaceutical Sciences 13(1) 2018 ISSN : 1815-2716

Introduction

Trifluoperazine Hydrochloride
Trifluperazine  hydrochloride is  very
important phenotiazine derivative which is 10
- [3] 4 - Paraxin - 1 - Propyl - 2 - Tri -
Flammethyl Phenothiazine Dihydrochloride
and TFPH (10] -3-4-methylepiprazin-1-yl]
propyl] -2-trifluoromethyl-  phenothiazine
dihydrochloride®):
The structural formula is as follow:

The molecular

formula is @
Cy1H24F3N3S.2HCI, the molecular

weight is 480.4 gm mol™*.®
Trifluperazine hydrochloride is a white
powder with a bitter taste, a melting point of
240 ° C which is colorless and pale
yellowish, dissolves in water at 20 ° C and is
sensitive to light®.This drug is determined
using spectral methods“”, high performance
liquid chromatography®® and thin layer
chromatography™. In this study a sensitive
and simple spectrophotometric method for
determinatin of trifluoperazen hydrochloride
(TFPH) in pure form as well as in
pharmaceutical formulations based on the
oxidative coupling using 4- amino benzoic
acid in presence of potassium iodate.
Experimental

Preparation of solutions

Standard TFPH solution (500 pg/ml)

This solution is prepared by dissolving
0.05 g of TFPH in amount of distilled water
and the volume is diluted to 100 ml with
distilled water in a volumetric flask. This
solution is kept in a brown bottle, where it is
stable for one week, at least.

4- amino benzoic acid reagent solution (1
x10*M)

This solution is prepared by dissolving
0.1371mg of 4- amino benzoic acid in 5 ml of
ethanol

and the volume is completed to 100 ml in a
volumetric flask with distilled water.
potassium iodate solution (1x10%M )

N
C|3H2CH2CH2/

A 0.2140 g of potassium iodate is
dissolved in amount of distilled water and the
volume is completed to 100 ml in a
volumetric flask with distilled water.

Hydrochloric acid
solution(approximate,1M)

This solution is prepared by dilution of 4.2

ml of the concentrated hydrochloric acid (11.8

M) solution to 50

ﬁNCHe, ml with distilled

water in a

volumetric  flask

N CFE and completed to
j@/ ’ .2HCI 100 mIp in a
volumetric  flask

with distilled water.
Solution of TFPH tablets formulation (500
pg/ml)

Salabid (1mg), production of the General
Company for the  manufacture  of
pharmaceuticals and medical supplies SDI
Samarra - Iraq , every tablet contains 1mg of
TFPH and the solution is prepared as follows:
12.5 tablets are weighed and gives (2.79629)
which contains 12.5 mg of TFPH,and then
powdered well. A weight of (0.22379) of this
powder is dissolved in an amount of distilled
water, and then the solution is filtered by
paper filtration (604, RUNFILTER, Q240
mm), the volume is completed with distilled
water in a volumetric flask of 25 ml , which
gives the concentration of 500 pg/ml.
.Preliminary Investigations

A 10 ml of 4- amino benzoic acid
reagent(1x10°M) is added to 3.0 ml of
standard TFPH solution(500 pg/ml) and 1.0
ml of potassium iodate solution(1x10°M) and
diluted with distilled water in a 25 ml
volumetric flask, a violet color product is
obtaind with A max 550 nm against blank.
Results and Discussion
Optimization  of  the
conditions

To establish the optimum conditions, the
effect of various variables on the intensity of
the absorption was studied by adding 3 ml of
standard TFPH solution (500pg/ml), and

experimental
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measuring the absorption at 550 nm versus

the blank .

Effect of the amount of oxidizing agent
This study is to select the best amount of

oxidizing agent K103 (1x10% M) by adding

different volumes (0.5-3.5 ml) of oxidizing

agent to volumetric flasks containing 3.0 ml
of TFPH (500 pg/ml) and 1.0 ml of the
reagent solution (1x10M), then addition 1.0
ml of 1.0 M hydrochloric acid and the volume
was completed to 25ml with distilled water,
the results are shown in (Table 1).

Table 1: Effect of the amount of oxidizing agent

ml of 102 M
KIO3

0.5

Absorbance 0.806 0.632

1.5

0.648

2.5 3.5

0.591 0.534 0.509 0.464

The results shown in the (Table 1) indicate
that the volume of 0.5 ml of KIO3 (1x10*M)
is the optimum amount because of highest
absorbance, so it was used in subsequent
experiments.

Effect of the amount 4- amino benzoic acid
The effect of the amount 4- amino benzoic
acid is studied by adding different volumes

(0.5-3.5ml) of (1x10* M) to the volumetric
flasks containing 3.0 ml of TFPH (500ug/ml)
and 0.5 ml of the KIO3; (1x10°M), then the
addition of 1.0 ml of 1.0 M hydrochloric acid
and the volume is completed to 25ml with
distilled water, the results are shown in (Table
2).

Table 2: Effect of the amount of coupling reagent

ml of 102 M 4-

aminobenzoic acid

0.5

Absorbance 0.593 0.805

1.5

0.930

2.5 3.5

0.877 0.793 0.707 0.607

It is clear that the volume of 1.5 ml of
coupling reagent (1x10°M) is the optimum
amount because it gave the highest
absorption. So it is adopted in subsequent
experiments

Effect of acidic solution

This study is carried out using different sizes
ranging from 05 - 35 mL of 1 M
hydrochloric acid, (Table 3) to investigate the
acid effect.

Table 3: Effect of acid

HCL

0.5

Abs. 0.589 0.932

1.5

0.985

2.5 3.5

0.872 0.746 0.632 0.555

Note from the above table when acid is used
to increase absorption at volume 1.5 but starts
to decrease as acidic solution increases.



Tikrit Journal of Pharmaceutical Sciences 13(1) 2018 ISSN : 1815-2716

left for different periods of time, then 1.5 ml
of 4- amino benzoic acid reagent (1x10°M)
and 1.5 ml of 1.0 M hydrochloric acid
solution are added. The volume is completed
to 25ml with distilled water, and the
absorption of solutions is measured at a
wavelength of 550 nm versus blank, the
results are shown in (Table 4).

Effect of oxidation time

To a series of volumetric flasks, each
containing 3.0 ml of TFPH (500 pg/ml), 0.5
ml of KIO3 (1x10M) and the solutions are

Table 4: Effect of oxidation time.

Time
15

0679 057 [0 005 | e | ows 05 [0 [0 | oo | Gows | 0oz

20 25 30 35 40 45 50 55 60

minutes

Absorbance

(Table 4) shows that 20 min is sufficient for
the oxidation to be completed , so it is 20 min
adopted in the subsequent experiments.
Effect of temperature

The effect of temperature(5-60°C) on the
absorption of the formed colored product are
studied by using 1.5 ml of 4- amino benzoic
acid reagent (1 x 10°M) and 3.0 ml of TFPH

solution (500pug/ml) and 0.5 ml of KIO3 (1 %
10°M), and 1.5 ml of 1.0 M hydrochloric acid
solution are added, then the volume is
completed to 25 ml with distilled water in a
volumetric flasks, and the absorption is
measured at a wavelength of 550 nm versus
blank reagent, the results are shown in (Table
5). The optimum temperature is 18°C , so it is
adopted in the subsequent experiments

Table 5: Effect of temperature

Absorbanc

0.003 0.996

0.996 0.989 0.984

30 35 40 45 50 60

0.980

0.971 0.952

Effect of time on stability of the colored
product

The stability time of the formed colored
product is studied by taking 3.0 ml of TFPH
(500 pg/ ml) with addition 0.5 ml of KIO3
(1x10*M) and the solution is left for 20 min
for oxidation, then 1.5 of 4- amino benzoic

0.926 0.889 0.822

of 1.0 M

acid (1x10°M) and 1.5 ml
hydrochloric acid solution are added, the
volume is completed to 25 ml in a volumetric
flasks with distilled water. It is observed that
the absorption becomes constant directly after
dilution and remains constant for 60 min. The
results are shown on (Table 6).
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Table 6: Effect of time on stability of the colored product

Absorbance / min. standing time

20

3 0.995 | 0.995 | 0.995 | 0.995

25 30 35

0.995 | 0.994 | 0.995 | 0.995 | 0.995 | 0.993

Final absorption spectrum

The spectrum of the formed colored
product by coupling of TFPH with 4- amino
benzoic acid (1x10°M) in the presence of
KIO; (1x10°M) in acidic medium and

temperature 18°C against blank shows a
maximum absorption at 550 nm in contrast to
the blank of zero absorbance at Amax. The
spectra are shown on (Figure 1).

2.000— ‘
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0.500F \\ \
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Fig. (1): Final absorption spectrum of the determination of TFPH

SB : Absorption spectrum of TFPH solution versus blank.
SW: Absorption spectrum of TFPH solution versus distilled water.
BW: Absorption of blank versus distilled water.

Procedure for construction of calibration
curve

To a series of volumetric flasks (25ml),
0.5-4.0ml of (500 pg/ml) of TFPH are
transferred, 0.5 ml of KIOz; (1x10°M) is
added and the solutions are left for 20 min for
oxidation, then 1.5 ml of 4- amino benzoic
acid reagent (1x102M) and 1.5 ml of 1.0M
hydrochloric acid solution are added at 18°C
and the volumes are completed to the mark

with distilled water. The absorbance is
measured after 5min dilution at 550 nm
against the blank reagent. (Figure 2)
illustrates that the calibration curve is linear
over the concentration range of 10 - 80 pg/ml
while higher concentrations show a negative
deviation from Beer's law. The molar
absorptivity value is 0.8032 x 10* liter. mol
em'and the Sandell’s sensitivity index
0.0598 pg/cm?.
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Fig. (2): Calibration curve for determination TFPH by oxidative coupling with

4- amino benzoic acid reagent.

Accuracy and precision recovery (102.57 %) and the Average relative

Accuracy and precision are studied by standard deviation ( 0.229%) indicate that the
measuring absorption (n=7) at 550 nm for method is of high accuracy and precision .
three different concentrations of the drug The results are shown in (Table 7).

within the limits of Beer's law, the average
Table (7): Results of accuracy and precision

Conc.of Conc.of
TFPH TFPH Recovery,*%

Hg /ml Observed*

*n=/

pug/ml at optimal conditions (eleven times) at

Detection limit 550 nm. The results are shown in (Table 8).

Detection limit is calculated by measuring
the absorption for the lower concentration 10
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Table (8): Detection limit

Concentration

pg /mi

*n=11
P= Slope
**S= Standard deviation

The nature of the formed product

To know the nature of the formed violet
color product (stoichiometry of drug with the
reagent), Job's method and molar ratio method
are applied. In Dboth methods, the
concentration of each of the standard TFPH
solution and 4- amino benzoic acid reagent
solution is equal to 5 x10* M. In Job's
method, in a series of volumetric flasks (25
ml ), different volumes of the drug solution

ranging from1-9 ml and different volumes (9-
1 ml) of reagent solution are mixed. A 0.5 ml
of KIO; (1x102 M) and 1.5 ml 1.0 M of
hydrochloric acid solution are added and
volumes are completed to the mark with
distilled water. The absorbance is measured at
550 nm against the blank reagent. The results
(Figure 3) show that the ratio is 1:1.

0.25

0.2

0.15

0.1

0.05

Absorbance

[D]/ [D] +[R]

0.6 0.8 1

Fig. (3): Job's method of formed product by oxidative coupling of TFPH with 4-
amino benzoic acid reagent.

In molar ratio method, 3 ml of the standard
drug solution in a series of volumetric flasks
(25 ml) are transferred and different volumes
0.5-5 ml of 4- amino benzoic acid reagent
solution, 0.5 ml of KIO3 (1x10*M) and 1.5 ml
1.0 M of hydrochloric acid solution are added.

The volumes are completed to the mark with
distilled water and the absorbance is
measured at 550 nm against the blank . Molar
ratio is found to be 1:1. The results are shown
in (Figure 4) which is in agreement with the
Job's method results.
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Fig. (4): Molar ratio method for the product formed by oxidative coupling of
TFPH with 4- amino benzoic acid reagent.

Applications
Direct method

In this method, different volumes (0.5,3,4
ml) of a pharmaceutical formulation solution
(500 pg/ml) are transferred to 25 ml
volumetric flasks and the resulting

concentrations (10.60.80 ug/ml) and are
treated as in construction of calibration curve.
The absorbance is measured at 550 nm for
five times. RE is calculated and the results are
shown in (Table 9).

Table 9: Determination of TFPH in pharmaceutical formulation

standard additions method

To prove that the developed method is free
from interferences , method of standard
additions is applied for determining the
stoichiometry of TFPH reagent product. (1
ml) of a pharmaceutical formulation solutions
(500 upg/ml) is transferred to each eight
volumetric flasks (25 ml), then increasing
volumes (0.2-3.5 ml) of 500pg/ml of TFPH

Conc of TFPH | Conc of TFPH
pg/ml Observed RE %Recovery
20 20.235 1.17 101.17
60 61.588 2.64 102.64
80 82.176 2.72 102.72

standard solution are added with leaving the
eightth flask without addition.The solution is
treated as in the construction of calibration
curve. The absorbance is measured at 550 nm
(Figure 5). The measured concentration is
calculated from the equation of the straight
line and the results of Recovery and RE are
shown in the Table (11).



Tikrit Journal of Pharmaceutical Sciences 13(1) 2018 ISSN : 1815-2716

0.6 -
0.5 -
0.4 -
0.3 -
0.2 -

Absorbance

o
1

y =0.120x + 0.116
r=0.9994

-2 -1 0

Volume (ml) of TFPH 500 png/ml

2 3 4

Fig. (5): Standard additions curve for the determination of TFPH in injection
Table 10: Results of standard additions method

Type of Drug

Traifluoperazine

present pg/ml

Traifluoperazine Recovery,

measured pg/ml (%)

Tablets salabid

Trifluoperazine

1mg S.D.I Iraq

The results shown in (Table 10) indicate that
method of standard additions is in agreement
with the direct method within the acceptable
range of error, indicating that the method is
satisfactory and free from interferences.
Conclusions

The results obtained confirm that the
proposed method is simple and of good
sensitivity  for the determination of
trifluoperazine hydrochloride TFPH. The
method is based on oxidative coupling
between TFPH and 4- amino benzoic acid

reagent in presence of potassium iodate in
acidic medium to form a violet colored which
is water soluble, stable and shows a maximum
absorption at 550 nm. This method does not
require temperature control, not use of
organic solvents, or solvent extraction and it
can be applied directy and successfully for
determination of TFPH in pharmaceuticals
formulation.
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