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Spectrophotometric Determination Of Chlorpromazine
Hydrochloride By Oxidative Coupling Reaction With Picric
Acid Using Sodium Periodate
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ABSTRACT

A simple and accurate spectrophotomitric method for determination of chlorpromazine
(CPZ) in pure form and in dosage forms. The current method was developed based on
chlorpromazine oxidative coupling reaction using picric acid in presence of sodium periodate to
form red product was measured at 526 nm. Beer's law was in the linear range 4 - 60 ug/ml of
CPZ, the molar absorptivity, Sandell’s sensitivity index and detection limit were (0.5%10%) liter.
mol™.cm™, 0.0592 pg.cm™ and (0.355)ug/ml respectively. The RSD value was (0.154 ) %
depending on the concentration. The results showed that this method can be successfully applied
for the determination of CPZ in pure and in pharmaceutical formulations.
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INTRODUCTION

Chlorpromazine HCI is 3-(2-chloro-10-H-phenothiazin-10-yl)-N,N-dimethyl-propan-1-amine,
Figure (1). It shows molecular formula as C17H19CIN,S.HCI with molecular weight 355.33 g mol™
[ 1ts hydrochloride salt is white or cream coloured powder. It is very soluble in water and freely
soluble in alcohol. Chlorpromazine HCI (CPZ.HCI) is a phenothiazine drug with an aliphatic side
chain, used in the management of psychotic conditions ™. It controls excitement, agitation and other
psychomotor disturbances in schizophrenic patients and reduces the manic phase of manic-
depressive conditions. It is used to control hyperkinetic states and aggression and is sometimes
given in other psychiatric conditions for the control of anxiety and tension, CPZ.HClI is also used in
palliative care to act as an antiemetic . A literature survey reveals a spectrophotometric
determination of chlorpromazine — HCI using potassium permanganate. Absorbance was measured
at 525 nm. At ranges 5-45 pg.mL™ the calibration curves were linear ©!. A previous study has
determined chlorpromazine — HCI the maximum absorbance at 590nm the detection limit 1.7pg.ml™
6] Another study determine chlorpromazine in pharmaceutical preparations, the maximum
absorbance at 459 nml™. Some workers determine chlorpromazine based on charge transfer
complexation reaction of the drug ones as n-donor at 450nm and another as m-accepter at 550nm.
Beer’s law obeyed in a concentration rang Of &8-50)ug.ml'1 and (10-70)ug.ml™ respectively™.
Chlorpromazine has also been assayed by direct'®. and indirect spectrophotometric method the
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detection limit (0.157) pg.ml® U9 Chlorpromazine determination by titmetric and
spectrophotometric in various study™. Analytical method depend on oxidation reduction method to
determine chlorpromazine at 521 nm. Beer’s law was obeyed over the concentration range of 2.5 to
300 pg/25 ml'?l Different analytical methods and techniques have been developed for
Chlorpromazine determination,including HPLC!*®1 GCI™ electrochemical method 824 and
miscellaneous methods!?>3.
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Figure (1):The structure of Chlorpromazine(CPZ)

EXPERIMENTAL

e Apparatus:

1. A shimadzu Uv-vis 1800 spectrometer Japan) equipped with a quarts cell of 1.0 cm width was
used for the determination and all absortance measurements.

2. Labtech water bath manufacture of lab institute.

3. Denver sensitive balance instrument 1SO 9001 .

e Reagents and Materials:

All chemicals and reagents used were of analytical reagent grade.

- Pure drug were provided by SDI.

- Standard solution of Chlorpromazine 100 pg ml™ was prepared by dissolved 0.0100 g in distilled
water. This solution is kept in a brown bottle, where it is stable for one week, at least.

- Working standard solutions were prepared by appropriate dilution immediate before use.

- Dosage forms containing the studied drug being purchased from local mark sources provided by
SDI.

- Picric acid 0.001 M solution was prepared by dissolving 0.0229gm of CgH,(NO3)30H in 100 ml
of distilled water.

- Sodium periodate 1.0 x10 M solution was prepared by dissolving 0.214gm of NalO, in 100 ml
of distilled water.

- Hydrochloric acid 1M solution was prepared by dissolving ( 8.7 )ml of concentrated HCI in100
ml of volumetric flask and made to the mark by distilled water .

Preliminary investigation
General procedure:

Aliquots of the working standard solution of Chlorpromazine (100ug/ml ) were transferred in a
series of 25 ml volumetric flask after added 1 ml of picric acid. Then 0.50ml of sodium periodate,
and 1.5 ml of hydrochloric acid were successively added to each flask and the volume was made up
to the mark with distilled water. The solutions were allowed to stand for 5 minutes to complete the
reaction. The absorbance was measured at 526nm against reagent blank prepared in similar manner.
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Pharmaceutical Applications
Procedure for tablets:

Ten tablets were weighed and well pulverized to get fine and homogenous powder. Exactly
weighed quantity of the powdered tablets equivalent to 1000.0 mg of (CPZ) was transferred into a
250ml conical flask and extracted with 100 mL of distilled water. The extract was filtered using
filter paper and transfer. The filtrate was transfer to 100 mL volumetric flask and make up to the
mark with distilled.

Different volumes from this solution covering the working concentration range were
transferred into a series of 25 mL volumetric flasks. The procedure mentioned under "Construction
of calibration graph™ was exactly done. The nominal content of the tablets was determined either
from the previously plotted calibration graph or using the corresponding regression equation.

Results and discussion
The Uv-visible Spectrum

The (UV- vis.) spectrum for the resulting compound that formed by react the picric acid
with chlorpromazine in presence of oxidizing agent in the acidic solution was conducted to obtain
the greater wavelength against blank at 526 nm. The development of the color depends on the
reaction conditions. Therefore it is very important to optimize the reaction conditions.
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Figure(2):Absorption spectrum of red product formed at 100 pg.ml™ of CPZ and 0.001M picric acid
and 0.1M oxidant and 1.5MHCI
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Optimization of Experimental Conditions
The effect of concentration of picric acid C¢H,(NO3);OH

The optimum concentration of the reagent was obtained by study different volumes from 0.2 to
3 ml of picric acid of 0.001M solution.; it was found that 1.0 mL of reagent (1 x 10 M) was
suitable to develop the maximum intensity of the formed complex. Hence, it was considered as the
optimum concentration of the reagent for the further investigation. The Fig(3) show the result.
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Figure (3): Effect of picric acid volume

The effect of amount of sodium periodate

The effect of sodium periodate concentration on the intensity absorbance was studied in the
range of (0.5- 5) mL of a 0.01M of sodium periodate. The results shown that 0.5mL of sodium
periodate gave the highest absorbance according to the figure (4). So it was used in subsequent
experiments.
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Figure (4): Effect of sodium periodate concentration.
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Effect of amount of acid

It was found that the presence of acid (such as H,SO4 and HCI) led to increase the intensity of
the produced product. A 1.5 mL of a 1.0M Hydrochloric acid was selected because it was found the
acid give high absorbance than sulfuric acid.

Effect of order of addition
In order to illustrate the effect of sequence addition on the absorbance of the red product there
were three sequence method of addition are described in Table(1).

Table(1) Effect of order of addition

Order of addition Absorbance
CGHz(N03)3OH +drug+NaIO4+HCI 0.355
drug + C¢H2(NO3)30H + NalO4+HCI 0.348
NalO4 +drug+ CeHz(NOg)gOH +HCI 0.302

The three sequence of addition effected on the absorbance of the product. The first sequence of
addition which selected in subsequent experiments shows the higher absorbance than the other.

Effect of Temperature:

The effect of temperature on the color intensity of the product was studied. In practice the same
absorbance or very closed was obtained when the color was developed at room temperature (25C°)
.Therefore, it is recommended that the reaction should be carried out at room temperature as shown
in table(2), because at higher temperatures the absorbance value decrease indicating the dissociation
of the product on prolonged heating.

Table(2) Effect of temperature:

Temperature (°C) Absorbance
25°C 0.355
40 °C 0.338
50 °C 0.273

Effect of reaction time:

The effect of time on the development and stability period of the formed colored dye was
investigated under optimum experimental conditions describe before. The formation of colored dye
being complete after mixing the components of the reaction and the absorbance of colored species
remained constant for at least 20 minutes.
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Calibration Curve
The calibration curve was constructed according to the general procedure under the optimum
condition. The result is shown in Fig.(5).
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Figure (5):- Calibration curve for the determination of chlorpromazine

A liner relationship had been obtained by plotting between the absorption and concentration for
chlorpromazine. The figure (6) shows that Beer’s law is obeyed over the concentration rang of (4-
60) pg.ml™ with correlation coefficient of 0.9985. The slope of curve was 0.0166. The molar
absorptivity of the red product was (0.6 x10* L.mol *. cm ™).

Accuracy and precision

The competence of the method was statistically evaluated by measuring accuracy and precision
of the proposed methods by measuring the relative error percentage (E%), Recovery and Relative
standard deviation (R.S.D) the results are shown in Table (3).The obtained results were satisfactory
and indicate that the proposed methods have a good accuracy and precision.

Table(3):Accuracy and Precision of the method

Con.(ug.ml™) S R.S.D Error% Recovery%
3.00 0.0028 5.49 2.28% 102.33%
7.00 0.00179 0.154 -0.28% 99.71%

Limit of Quantification (LOQ) and limit of detection (LOD)

The limit of quantification (LOQ) was determined by establishing the lowest concentration that
could be measured according to ICH Q2(R1) recommendation (international conference on
harmonization of technical requirements for regression of pharmaceutical for human use . Below
which the calibration graph is non linear (LOQ=10c/S) where S is the slope and o is the standard
deviation of the intercept of regression line of calibration curve. the limit of detection (LOD) was
determined by evaluation the lowest concentration of the analyte that can be detected (LOQ=3.3
o/S) . The results of LOD and LOQ of the proposed method are summarized in table (4).
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Table(4): optical Characteristic and validation data Spectrophotometric method.

No Parameters data
1 Amax 526 nm
2 Beers Law limit (ug ml™) 4-60
3 | Molar absorptivity (L mol™*cm™) 0.5x10*
4 Sandells sensitivity(ug cm™) 0.0592
5 Regression Equation y=0.0166x

(y=bx) b slop
6 Correlation Coefficient (r) 0.9985
7 % Relative standard Deviation 0.154

(R.S.D) (average of five

determination)
8 Colour red
9 LOQ 1.078
10 LOD 0.355

Stoicheiometry of reaction
The stoicheiometry of reaction between (CPZ) and the picric acid was investigated using job’s
method®®Y. From the results in figure (6) obtained that 1:1 drug to reagent.

0.3
0.25 }/
0.2 //
Abc. 0.15 /
W/
X

X N

0 T T T T 1
0 0.2 0.4 0.6 0.8 1

VR/VR+VD

Figure (6): Job’s method plot for reaction of (CPZ) with reagent in the presence of NalO, and HCL.
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The reaction between (CPZ) and the reagent in presence of HCI and NalO,4 to provide red
product was suggested at the reaction in the following equation in figure (7).
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Figure (7):- The expected equation of the reaction between (CPZ) and the reagent.

Pharmaceutical Application

Appropriate aliquots of drug solution were taken. The individual assay procedure was carried
out for the estimation of drug contents in tablets. The concentration of the drug in the tablets was
calculated using calibration curve. The recovery experiment was carried out by standard addition
method. The values of analysis are given in table (5)

Table (5) Application of the method for determination of in pharmaceutical tablets

Con. Of FAM(pug.ml™) R.S.D Error% Recovery%
Taken | Found
4.00 4.05 2.98 1.2 101.25
8.00 7.94 2.73 -0.75 99.52
Conclusions:

The high recovery and low relative standard deviation reflect the high accuracy and precision
of the described spectrophotometric. The proposed methods are found to be reproducible, precise
and accurate and can be applied for quality control analysis of CPZ in raw samples as well as in
pharmaceutical preparations. Also this validated method is suitable for the routine analysis of drug.
The main benefit of this method is cost effective and some laboratories in poor countries cannot
afford to run HPLC and other advanced techniques. The method for the estimation of raw drug and
tablet dosage form has been developed. Therefore, the proposed method concludes that much time
and money can be saved. Moreover, the methods are simple, precise, applicable to a wide range of
concentration, besides being less time consuming and depending on simple and available reagents
thus offering economic and acceptable methods for the routine determination of CPZ in
pharmaceutical formulations. The comparative study of the molar absorptivity indicated good
sensitivity of the proposed method.
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