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Abstract

Background: The research is involved development a new spectrophotometric method based on the
oxidative coupling reactions for determination of important phenothiazine drug which is
promethazine HCI in pure solutions and local pharmaceutical preparations.

Materials and methods: The Standard promethazine HCI was treated with organic reagent of P-
Chloroaniline as a coupling reagent in the presence of oxidizing agent Ammonium Cerric (1V)
Sulphate, the reaction leads to the formation a blue —greenish color product that has a maximum
absorption at 603nm.

Results: The variables of reaction conditions including optimum volumes of both reagent and
oxidizing agent, acidity of the reaction medium, order of addition and stability time were studied. The
obtained results of the purposed method shows that a Beer law is obeyed in the range of 7-40ppm with
a correlation coefficient (r?) of 0.9981. While the molar absorptivity (§) of 1.861x10° L.mol™.cm™,
sandal sensitivity(s) of 0.172pg.cm’, limit of detection (LOD) of 4.02ppm and limit of quantification
(LOQ) of 13.39ppm were obtained. The developed method was compared with the standard method
adopted by USP using F and t-tests and the results shows no significant deferent between both
methods.

Conclusion: The analytical method was also applied successfully for pharmaceutical preparations
containing promethazine HCI.
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Introduction

Promethazinehydrochloride, 10-(2-(dimethyl-amino)propyl)  phenothiazine  monochloride,is  adrug
frequently used m pharmaceutical preparations and it has the following structure showing in Figure (1-1)(1-
4).

It is commonly known as neuroleptic tranquilizer and commonly used as a sedative, antihistamine,

antiemetic and anaesthetic agent (5-7). For the control of pharmaceutical preparations and analysis of
promethazine HCI in body fluids, a spectrophotometric and chromatographic methods are most often used,
although electro-analytical methods can also be employed. A numerous methods are already available in the
literature. Among these methods used to estimate promethazine hydrochloride both in bulk and in
pharmaceutical preparations and biological fluids are titrimetric (8-10), chromatographic (11-15)
spectrophotometric (16-20) and electrochemical (21)procedures. Some of these methods lack sensitivity and
specificity, require long heating times or involve non-aqueous media.
The present work is described a developed analytical spectrophotometric method for determination of
promethazine HCI in pure and pharmaceutical preparations. The method is depend on reaction of
Promethazine HCI with para-chloroaniline in the presence Cerric(IV) ion as oxidizing agent, the reaction
product is greenish — blue color that absorbed at 603nm.
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Experimental
Apparatus and Materials

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 digital electronic balance — Sartorius
was also used.

All chemicals and reagents used were of analytical reagent or pharmaceutical grade. Distilled water was
used throughout.

General Procedure for Standard Promethazine HCI

Increasing volumes of standard promethazine HCI were transferred to 25ml volumetric flasks to cover the
standard curve range (5-40pg/ml). 1.3ml (0.01M) of para-Chloroanaline followed by addition 3ml(0.001M)
of Cerric ammonium sulphate. The mixture was dilute to the mark with distilled water and left for about
15minutes, then the absorbance's of color product were measured at 603nm against reagent blank solution.

General procedure for analysis pharmaceutical tablets

Ten tablets were weighed and powdered. An accurately weighed portion of the mixed powder, equivalent
to about 100pg.ml™ of the drug, was dissolved with distilled water in a 100-ml standard flask for 20 min.
The solution mixed well and then filtered through a dry filter-paper into a dry flask, and this solution was
used to study the applications of the method.

Results and discussions
Absorption Spectra

A dilute concentration of standard promethazine HCI within the calibration curve was mixed with para-
Chloroanline(0.01M) and Cerric(1V) ion (0.001M), an oxidative coupling reaction was occurred between
promethazine HCI and para-Chloroaniline leading to formed a greenish —blue color product. A scanning the
wavelength(nm) for the color product between 200-800nm was carried out, the spectra shows that the
maximum absorption was obtained at 603nm as showing in Figure(1-2).
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Figure (1-2): Absorption Spectra of color product showing the maximum absorption at (A) 615nm

The Optimum experimental variables

The effect of the experimental variables on the optimum absorption of the color product were studied. The
absorbance of a series solutions were measured by varying one with fixed the other parameters at 603nm
against reagent blank solutions.

The effects of different volumes (0.1-2.5mL) of para-Chloroaniline(0.01M) and (0.5-4mL) of Cerric
ammonium sulphate (0.001M) were examined on the maximum absorbance of the formed product. The
obtained results as showing in Figure (1-3(a , b)) that shows 1.3ml and 3ml of reagent and oxidant
respectively were enough to obtain the maximum absorbance.

The effect of temperature on the color intensity of the oxidative coupling reaction product was studied. In
practice, high absorbance was obtained when the color was developed at room temperature (25 °C) that when
in ice bath (5 °C) or in water bath (45 °C).

The pH of medium and order of additions were also optimized and the optimum conditions with the
reaction must be carried out at normal pH (without addition any acid or base), while the order of addition
was done when the drug mixed with para-chloroaniline followed by addition of ceric ammonium sulphate.
The stability of the product was studied for 2h following the mixing of the reagents. The colored developed
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rapidly after mixing and attained maximum absorbance about 20 min at room temperature. The color was
stable for a period of one hour.
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Figure (1-3a): Effect of reagent volume on the color intensity
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Figure (1-3b): Effect of the oxidant volume on the color intensity
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The stoichiometric Ratio

The stoichiometry of the product was investigated using continuous variation method. In continuous
variation method, in this method a volumes 0.5-4.5mL of 0.01 M portions of promethazine HCI (VD) were
coupling using equimolar according to analytical procedure with the corresponding complementary volume
0.01M of para-chloroaniline solution (VR) to give a total volume of 5 mL for VD + VR and 3ml of oxidant
then diluted the mixture to 25 mL with distilled water. The results obtained in Figure(1-4) that shows a 1:1
color product was formed between promethazine HCI and p-chloroaniline. Therefore, the reaction might
occur as in following diagram (22).
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Figure (1-4): Continuous variation (Jobs method) plot
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Calibration Curve

Employing the optimum conditions described in the above procedure, a linear calibration graph for
promethazine HCI is obtained (Figurel-5), which shows that Beer’s law is obeyed over the concentration
range of 7-40pgml™ with correlation coefficient of 0.9988 and an intercept of 0.003. The conditional molar
absorptivity of the orange product formed was found to be 1.86x10° L.mol™cm™. The obtained analytical
data of standard curve were listed in Table (1-1).
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Figure (1-5): The standard curve of PMH

Table (1-1): The obtained analytical data for determination of PMH

Parameter | Value
Linear regression equation Abs=0.0036 + 0.0056(PMH)
Linear dynamic range(pg.ml™) 7-40pg.ml™
Correlation Coefficient(r?) 0.9988
Slope(b) 0.0056
Intercept(a) 0.0036
Molar Absorptivity(Z) 1.861x10° L.mol™.cm™
Sanadall Sensitivity(S) 0.172pg.cm™
Limit of detection(LOD) 4.02pg.ml™
Limit of quantification (LOQ) 13.39pg.ml™
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Precision and Accuracy
Promethazine HCI was determined at three different concentrations. The results shown in Table (1-2)
satisfactory precision and accuracy that obtained with the proposed method (23).

Table (1-2): Accuracy and Precision of the proposed method

PMH Concentration(pg.ml ™)

Taken Found Recovery% Error% RSD%
20 20.8 104 4% 2.4%
25 24.7 98.8 -1.2% 1.5%
30 30.08 100.26 0.26% 0.58%

*Average of three determinations

The Applications of proposed method
The applicability of the method for the assay of pharmaceutical formulation was examined.
The result of assay for available formulations of promethazine HCI drugs are summarized in
Table (1-3).

Table (1-3): The application of the proposed method

Promethazine PMH Concentration
HCI Form (pg.ml™?) *Recovery% *Error% *RSD%
Taken Found

Tablets

HISTAZIN 20 19.7 98.5 -1.5% 2.3%

25mg
United 25 245 98 -2% 1.8%
pharmaceuticals

*Average of three determinations

The proposed method was compared with the official method using F-test and t-test, the obtained results
shows there is no significant differences between the proposed method and the official method, therefore the
proposed method can be used as an alternative method for determination of promethazine HCI in pure and
dosage form.

Conclusion

A fast and accurate method for determining of Promethazine Hydrochloride was developed by using
coloring reactions. The advantage of this method is that promethazine HCI can be determined directly in a
single sample without the need to be separated. It was also found that the additives compounds had no effect
on the results of determination obtained under the established conditions.
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