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ABSTRACT
This paper discusses a quick and easy spectrophotometric approach for
the estimation of promethazine HCl drug in a pure and pharmaceutical formulation. This
system relies on the instruction of colour ion-pair between complexes. Promethazine HCl is
reacted in acidic medium with methyl blue dye resulting in the formulation of a coloured
product with a maximum absorption of 480 nm. In order to increase the sensitivity of the
system, parameters of the reaction conditions were studied and optimised. Beer's law was
applied on all the concentrations of 2.0 – 100.0 μg/ml, with 1.420 μg/ml and 6.088× 104
l/mol.cm as detection limit and molar absorptivity respectively. After plotting the calibration
graph, the method's precision was checked and it was found the values were within the accurate
range. The impact of widespread interferences on the current approach was examined. The
method was utilised to estimate promethazine HCl in various pharmaceutical products
available with fine recoveries in the market.
Keywords: Promethazine HCI, sensitivity of system, spectrophotometric approach, ion pair
complex, pharmaceutical products.

1.

care. Promethazine HCl (PZ) is
chemically10[2-(Dimethyl
amino)
propyl] phenothiazine mono hydrochloride
(Her Majesty, 2009) as shown in Figure 1.

INTRODUCTION

Phenothiazines are extensive
medicines utilized for illness in medical

Figure 1. Chemical structure of Promethazine HCl drug PZ
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It is identified an antipruritic agent,
antiallergic agent, antagonist of histamine
H1, derivative of phenothiazine. It operates
mainly as a powerful H1 receptor
antagonist (antihistamine) as well as an
antagonist
(anticholinergic)
of
a
progressive m Ach receptor (Howard et al.,
1990). Like other H1 antagonists,
promethazine is competing in the digestive
tract, abdomen, major blood vessels, and
bronchial muscle with abundant histamine
for attachment at H1 receptor sites. Nausea
relaxation seems to be associated with main
anticholinergic efforts and may involve
interaction in the activate region of the
epithelial
chemoreceptor.
Blocks
influence, but not the buying of histamine,
and also have a powerful adrenergic
impact. It also decreases the stimulus
region of the chemoreceptor in the medulla
and enhances the influences of serotonin by
implicitly reducing CNS1-2 reticular
enhancement (Tepper & Sheftell, 2002;
Shadi
Asadollahi
et
al.,
2000).
Chromatographic
HPLC
techniques
(Taylor & Houston 1982; Salah & Yoong,
1993; Saleh et al., 2009; Muijselaar et al.,
1996), capillary zone electrophoresis
(Kubacak et al., 2005; Baxter et al., 1984),
potentiometric and
voltammetric
techniques (Ahmed et al., 2011; Khaleda
& Zainab, 2011; Nabil et al., 2008;
Yongnian,
&
Kokot,
2001),
chemiluminescence as well as
UV
spectroscopy (Theia et al., 2006; Najim et
al., 2006; Basavaiah, 2004; Daniel & Gutz,
2003; Sultan et al., 2003; Regulska et al.,
2002; Pena et al., 1993; Calatayud et al.,
1992; Sultan & Suliman, 1992; Catatayud

& Sancho, 1992; Ibrahim et al., 1983) have
been previously researched for PZ
quantitative evaluation of pharmaceutical
composition
and
biological
fluids
independently or in collaboration with
other drugs.
The work is focused on ion pair
colour content creation between the tested
methyl blue and the drug. This approach
was used with relatively lower detection
limit, high sensitivity and broader dynamic
range. An important characteristic of this
approach is that no extraction is essential
and it is practicable at room temperature.

2.
2.1

EXPERIMENTAL

Ingredients and reagents

All chemicals and substances used
in the experiment were of analytical grade,
and they did not require further purification
or disinfection. The methyl blue solution
(with a concentration of
0.001 M) was achieved by combining
0.079 gm concentration of methyl blue with
1M hydrochloric acid. The reagent grade
BDH.A 250 μg/ml was added to 25 mg of
Promethazine HCI mixed with
100ml deionised double-distilled water.
The reagent and the drug were purchased
from SDI (State Drug Industries and
Medical Appliances Company, Iraq).
Three formulations were prepared and their
compositions
are
described
in
Table 1.

Table 1. Pharmaceutical preparations
Drugs

Declared composition

Company

Promethazine

Promethazine HCl 10 mg per tab

SDI

Coldin

Promethazine HCl 5 mg per tab

SDI

Promethazine

Promethazine HCl, Syrup 5mg/5Ml

Sina Darou, Iran
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2.2
-

2.3

adopted and implemented. Based on the
calibration curve, the method was
successfully
used
for
reliable
determination of PZ components in these
samples (AL-Ward, 2005).

Apparatus
Spectral and absorbance calculations
were carried out on 160 optical
Double
beam
UV-Visible
spectrophotometer
Ph meter, Jenway 3020
Thermal-coling of the water bath
(Haake, Fe3)
Susceptible balance (BL 210S from
Sartorius)

2.5 Syrup sample solution
This solution was produced by
taking 25 ml of the syrup solution
consisting of 25 mg of PZ medication and
diluted in a 100ml deionized water.
Depending on the design calibration curve,
the tested method was effectively utilised
for the precise calculation of PZ
components in this sample (Hemn &
Nabil, 2017).

Procedure for calibration curve

Applicable aliquots of Promethazi
ne HCl solutions were converted to 10 ml
volumetric flask in volumes of 0.1 ml –
4.0 ml and they were added to
0.5
ml
of
1
M
solution
of hydrochloric acid. After this, 1.25 ml of
1x103 M methyl blue solution was
introduced and up to10 ml of deionised
water was applied. The coloured
component was spectrophotometric-ally
measured with a blank reagent at 480 nm
after 25 minutes (the blank reagent was
formulated in the same way, but without
the PZ drug (Nina & Zahra, 2012).
2.4

3.

3.1

RESULTS AND DISCUSSION

Absorption spectra

One ml of 250 μg/ml standard
solution for promethazine hydrochloride
was poured into 10 ml volumetric flask,
after adding 0.5 ml of 1 M solution of
hydrochloric acid. Following this, 1.25 ml
of 1x10-3 methyl blue solution and 10 ml
of deionised water were introduced. The
absorption rate and spectrum of this
solution were then evaluated at 200 to 800
nm utilising a reagent blank solution as
reference. Figure 2 shows the maximum
absorption for the colour component was
480 nm. The Absorption Spectra followed
the prescribed protocol. However, the
reagent blank did not lead to any notable
absorbance as shown in Figure 2 (AlRufaie et al., 2013).

Tablet samples solution

Ten tablets of PZ medication were
accurately evaluated and their components
mixed and carefully powdered after their
average weight was calculated. The 25 mg
equivalent product was checked and stirred
with water after mixing a few drops of HCl
2 M. The volumetric flask was filled with
deionized water up to 100 ml. Upon
filtration, the solution was prepared. The
suggested procedure for evaluating PZ was
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Figure 2. (A) absorption spectrum of colour complex formed by(PZ)(25mg/ml),(Methyl
blue) in acidic media, (B)absorption spectrum of (Methyl blue) in acidic media. (C) pure
(PZ) absorption spectrum
3.2

Consequently, several acids, namely HCl,
CH3COOH, H2SO4 as well as HNO3 were
evaluated at 1 M concentration (see Table
2) (Al-Rufaie, 2016).

Optimization of reaction conditions

The concentration was analysed,
and the results revealed the acidic medium
enhanced the strength of colour.

Table 2. Effect of types of acid on the absorbance of colour
Acid Type
Absorbance
HCl
0.605
HNO3
0.555
0.572
H2SO4
0.512
CH3COOH
HCl had the greatest absorption
power as shown in the above table. Figure

4 shows 1 ml of this acid produces the
greatest strength.

Figure 3. Volume of HCl (ml) on the absorbance of colour
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3.3

synthesis in acidic solution between PZ and
methyl blue to ensure maximum
susceptibility as well as product
stabilization (Al-Rufaie et al., 2013) (see
Table 3).

Separate solvents

Such as dichloromethane, acetone,
methanol, ethanol, chloroform, dimethyl
sulphoxide, acetonitrile and water, were
used to test solubility and complex

Table 3. Effect of solvents on the absorbance of colour
Absorbance

Solvent

3.4

ε ,L.mol-1.cm-1

acetone

0.321

1.068× 102

dichloromethane

0.201

0.018× 102

methanol

0.242

0.555× 103

chloroform

0.401

5.065× 102

acetonitrile

0.279

1.055× 102

ethanol

0.586

0.422× 104

Dimethyl sulfoxide

0.421

1.222× 102

Dimethyl formamide

0.301

2.014× 102

Teri butyl alcohol

0.221

0.033× 102

Benzene

0.124

0.231× 103

Di ethyl ether

0.233

0.451× 101

Formic acid

0.444

2.134× 102

2- propanol

Two layers

Two layers

Water

0.656

6.088× 104

The colour absorbance at this volume
(Figure 5) was at its maximum. All
measurements were performed in triplicate
and the median of the three values were
plotted in each graph (Hemn & Nabil,
2017).

Dye concentration effect

By adding different volumes of
0.001 M methyl blue dye to the drug, the
ideal concentration was assessed. With the
addition of 1.2 ml of methylblue dye, the
colour became more prominent and stable.
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Figure 4. Volume of dye (ml) effect on the absorbance of product colour
3.5

interval time, the absorbance was observed
to be constant. Therefore, greater
absorption was seen after 25 minutes and
this was replicated in the next experiments.
All findings were conducted after the
current time periods of complex creation in
order to eliminate the time effect. Product
solutions were kept in air tight flasks to
prevent evaporation and to maintain their
freshness for at least three days (Al-Rufaie
et al., 2013).

Time effect

The drug and dye mixtures were
mixed in acidic media; the ideal reaction
time was assessed by documenting the rate
and extent of absorption at separate time
intervals of the created complexes. The
modification is shown in Figure 5. It was
noticed that at room temperature, the
complexes were created spontaneously.
After 60 minutes and with 5 minutes as
0.7
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70
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Figure 5. Time effect on the absorbance of colour product
absorbance parameters under examination,
and they were highly absorbent at room
temperature.
Therefore, all tests were
performed at room temperature as shown in
Figure 6. (Theia et al., 2006).

3.6 Temperature effect
Temperature effect was tested on
the product's absorbance level and the
results indicated that there was no
substantial difference in the compound's
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Figure 6. Temperature effect on the absorption of product colour
identified to be L mol-1 cm1. The limits of
detection and the quantification were
measured and they were found to be 1.420
and 1.752 μg ml-1 respectively with the
sensitivity μg cm2 of Sandell. Different
analytical specifications were acquired
under ideal conditions (Table 4). The
correlation coefficient for all three systems
showed a good linearity. The value of
molar absorptivity and the Sandell’s value
point to accuracy and high sensitivity of
these methods (Hemn & Nabil, 2017).

3.7 Calibration curve and its statistical
data
A calibration curve was built under
selected ideal circumstances (Figure 7).
The graph shows the colour system in a 10
ml final volume (i.e. 2 – 100.0 μg / ml of
PZ) which adhered to Beer's law
throughout the experiment. Table 4
summarizes the statistical data of the
proposed calibration curve. The molar
absorption levels were simultaneously
1.8
1.6

y = 0.0214x - 0.0848
R² = 0.9987

1.4

Absorbance

1.2
1
0.8
0.6
0.4
0.2
0
-0.2 0

20

40

60
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Figure 7. Calibration curve of PZ assay
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Table 4. Analytical characteristics of experimental abatement from
the constant approach of the calibration curve
Parameter
Values of approach
Correlation coefficient

0.9987

limits of Beer's law

(2 – 100) (μg/ml or ppm)

Molar absorptivity

6.088× 104 (L . mol-1. cm-1)

Sandell's sensitivity
Limit of quantification

0.004 µg . cm-2
1.752 ( μg/ml)

Limit of detection

1.420 (μg/ml)

Regression equation

Y= 0.0214X - 0.0848

Intercept

0.0848

Slope

0.0214

Average recovery

% 99.850

RSD*

% 0.925

3.8 Accuracy and precision

the recommended PZ evaluation process
was measured in five duplicate standard
PZ solutions at three concentration levels
separately. The findings are listed in Table
5 (Al-Rufaie, 2016).

Based on the relative error
percentage (Error percent) and relative
standard deviation percentage (RSD
percent), the precision and robustness of

No
1
2
3

Table 5. The current approach is precise as well as accurate
Conc. Of PZ (µg/ml)
R.S.D%
Present
Found
5
4.911
1.082
25
25.123
0.815
50
50.421
0.880

3.9 Stoichiometric
stability studies

relationship

Recovery%
98.220
100.490
100.842

The findings showed that the com
plexes were generated in the 1:1 ratio
(D: R).The composition mechanism (PZ) I
to formulate certain complexes was also
observed.Promethazine's proposed ion
pair complex structure is shown in Figure
6. The stability constant K levels was
calculated to be 6.19 ± 0.04 indicating high
complex flexibility. Figure 7 describes this
(AL-Ward, 2005; Nina & Zahra, 2012).

and

Stability constants of these
complexes in formation and flexibility
were formulated using Job's continuous
variation method. Equi molar medicine
and reagent solutions were combined in
different quan tities and each combination
was absorbed.
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Figure 8. Possible reaction with dye for ion pair (PZ) compound.
percentage of sample absorption error
above ±2.0 point. The findings suggest that
the analysed excipients did not interfere
with the process, even if they are more than
100-folds of the mentioned product, except
if the dosage is in Mg-stearate which begins
to influence the system when its
concentration reaches 10-fold due to the
formation of colloidal solution (Hanaa et
al., 2018).

3.10 Testing of interferences
The specificity of the current
approach was tested by looking at the
effects of various additives as well as
excipients that typically occur in dosage of
PZ, such as talc, starch, lactose, fructose,
mannitol, glucose, Mg-stearate, aspartate,
vitamin C, PVP, Acacia, glycerine and
sucrose on 25 μg/ml of PZ. The
interference
generates
a
relative

Table 6. Estimations of (PZ) (25 ppm) in excipients.
% Error
% Recovery
Excipients
+1.600
Aspartate
101.600
- 0.830
Mannitol
99.170
+ 1.310
Glucose
101.310
- 1.550
Starch
98.450
+ 1.500
Lactose
101.500
- 1.500
Sucrose
98.500
-.1.300
Vitamin C
98.700
+ 1.610
Glycerine
101.610
+1.210
Acacia
101.210
- 1.330
Talc
98.670
- 1.350
PVP
98.650
colloidal
magnesium stearate
Colloidal
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3.11

and T-test were lower than the
fundamental value (F= 9.28, t= 2.45). The
values of (F = 0.899) and (t = 0.433) were
examined. No clear distinction was made
between the investigated approach and the
regular approach based on three
examinations. In addition, the procedure
was compared with certain recorded
techniques as shown in Table 8 which
describes manuscripts, company brand
names, the identification of PZ found in
pharmaceutical substances using the
process recommended, and the recovery of
the suggested approach (Jawad & Kathem,
2013; Al-Rufaie,2016; Al-Rufaie et al.,
2017).

Application of the technique

The suggested approach was succe
ssfully used in various pharmaceutical
formulations (tablet, syrup) in Iraq.
Regular PZ dosage was used in the
prescribed
formulations.
The
concentration of PZ was then measured and
the difference pointed to the increase in the
drug amount.
The results of the study were
statistically compared with a common
approach using a variation precision ratio
(F-test) and precision test (T-test) with a
confidence level of (95%) as shown in
Table (3). The results showed the F-test

Table 7. Evaluation of (PZ) in pharmaceutical products

Pharmaceutical
preparations of (PZ)

Deliberated
process

Official
process

Official Values
(t),(F)

Recovery
%

RSD%

Recovery
%

RSD%

Pure Promethazine

99.850

0.925

99.430

1.21

Promethazine, 10 mg
,S.D.I, Iraq

99.450

1.022

98.660

1.05

0.899
(F)Value = 9.28

Coldin, 5 mg, S.D.I,
Iraq

100.120

0.912

99.150

0.933

0.433
(t)Value= 2.45

Promethazine , Syrup
5mg/5Ml , Sina Darou,
Iran

99.120

0.686

100.280

0.877

4.

CONCLUSIONS

5.
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The current method was used to
estimate PZ composition in pharmaceutical
products. The findings indicated this
approach had multiple benefits in terms of
ease of use, speed, flexibility, greater
sensitivity,
as
well
as
being easy to replicate. Heating or
extraction is also not required.
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6.

in the presence of ferric chloride.
Journal of Um-Salama for Science
2, 110-119.
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