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Abstract

A simple, accurate and sensitive spectrophotometric method  for the
determination of promethazine HCl has been developed. The method is based on the
oxidative coupling reaction of promethazine. 11CH with P-aminobenzoic acid and in
the presence ol N-bromosuccinimide to lorm an intense bluish-green water soluble
dye that is stable and has a maximum absorption at 600nm.A graph of absorbance
versus concentration shows that Beer's law is obeyed over the concentration range of
50-750 pg 0fplOll]L[hd£,1HL 1ICl i i a ﬁnal volume of 25ml.(i-e 2-30ppm) with a molar
absorptivity of 1. 0*10% L mol em™, a recovery% of 98.10-101.00 and a relative
standard deviation of better than 1.2% depending on the concentration . The optimum
conditions for full colour development are described and the proposed method was
applicd satisfactorily to the pharmaceulical dosage forms.

Introduction (8)  paracetamol (9}
Promethazine 11CI[10-2- phenylphrine . HCY (10) , methyldopa
dimethylaminopropyl}phenothiazine} (11) and folic acid (12).
is a phenothiazine derivative and is ex- The objective of  the
tensively used as tranquilliser and anti- investigation reported in this paper
histaminics in various dosage form (1). wus (o evaluale a spectrophotometric
Several litrimetric (2) , spectrophotometric method  for the determination ol
(3) , polarographic (4) , qas promthazine . HCl based on the
chromatographic  (5)  and High- reaction of promulhuzinc HCI with p
performance  liguid — chromatograply -aminobenzoic acid in the presence of
(l!PLC) (® mc-llwds for llEc determination N-bromosuccinimide  as  oxidizing
of promethazine . HCl have been agent. A stable water soluble bluish-

described. The  oflicial  methods  (7)
generally ‘include non -aqueous titration
for bulk drugs and an  ultraviolet
spectrophotometric method  for  dosage

preen  coloured product was formed
which can be measured at 600num The
method dose not require temperature
control or solvent extraction and can

forus. . .

Oxidative  coupling  organic be applied successtully to
reactions seems to be one of the most pharmaceutical dosage lorms contain-
popular specirophotometric methods for ing promethazine . HCL

the determination of several drugs such
as sulphonamids
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Procedure

In to aserics of 25ml calibrated
flask. transfer increasing volumes of
promethazine. HCl solu  tion{100pgmI™).Add
3ml of 2*107°M of N-bromosuccinimide
solution and shake well ,followed by 2
ml of 4%10~'M of p-amino benzoic
acid solution .Dilute the solution to the
mark with distilicd water and allow the
reaction mixture to stand for 30 min at
room temperature.Mcasure the absorb-
ance at 600nm against a reagent blank
prepared in the same way but contain-
ing no promethazine .Hcl .
The colour of the formed dye is stable
for about 120 min.For the optimization
of conditions and in all subsequent ex-
periments, a solution of 500 ppml™
nromethazine.lTcl was used and the fi-
nal volume was 25ml.

Experimental
Apparatus

Al spectral  and  Absorbance
measurements were carried out on a
Shimadzu UV-visible- 260 digital double
beam recording spectrophotometer using
1 em silica cell.

Reagents

All  chemicals . were =~ of
analytical reagent grade unless other
wise stated. promethazine HCl
standard material was provided from
the state company for drug industries
and  medical  appliances  (SDI)
Sammara-Trag.ITistazine  tablets  and
syrup were obtained from the united
pharmaceutical M Fg.co.
Amman,Jordan, :

Promethazine hydrochloride stock
solution. (500 ng ml").

A 0.0500 gy . amount of
promethazine 11C1 was  dissolved v
distilled water: the solution was then

made up to J00ml in volumetric flask
with distilied water, More dilute solutions
were prepared by simple dilution with
distilled water. ‘
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NwBromosuccinimidre solution, (19‘2

M).

Prepared by dissolving 0.1779 gm of
N-bromosucecinimide in  distilled
watet and made up to 100 ml
volumetric Mask with distilled waler,
More dilute solutions were prepared
by simple dilution with distitled water

P-Aminobenzoic acid solution.
( 410~ M).

Prepared by dissolving 0.0540 gm of
P-aminobenzoic  acide in  distilled
water and made up to 100 ml
volumetric flask with distilled water .

Procedure

In to aseries of 25ml calibrated
flask.transfer increasing volumes of
promethazine. Hel solution (100
pngml™).Add 3ml of 2*10°M of N-
hromosuccinimide solution and shake
well followed by 2 ml of 4%107*M of
p-amino benzoic acid solution .Dilute
the solution to the mark with distilled
water and alfow the reaction mixture to
stand for 30 min at room tempera-
turc.Measure the absorbance at 600nm
against a rcagent blank prepared in the
same  way but  containing no  pro-
methazine I1CI. The colour ol the formed
dye is stable for about 120 min.lor the
optimization of conditions and in all
suhse(]ucnl experiments, a-solution of 500
ngmi™  promethazine. HCl was used and
the final volume was 25ml.

Procedure of
pharmaceutical preparations
Tablets:

Fach tablet containing 25 mg
of promcthazine Tle! weigh and finally
powdered 10 tablets, extract and accu-
rately weighed portion of the powder
cquivalent to a bout 0.0500 gm of drug
and dissolved in distilled water, shake
and filter the solution into 100 mi
volumetric  flask and wash the



resi due with distilled water and di-
lute to volume with distilied water to
obtain (500 ppm) solution of the

drug .A concentration of 100 ppm of

the drug was prepared by stmple dilu-
tion of the above solution wilh distilled
waler.

Syrup: (1mg ml™)

Lach | ml of syrup containing | mg of
promethazine HICL Transfer 50 ml of

the syrup solution to a 100 mi
volumetric flask and diluted to 100 ml
with distiiled water to obtain (500
ppm) solution of promethazine.HCL
More dilute solutions were prepared
by simple dilution with distilled water.

Results and Discussion
Absorption spectra:

When a very diluted aqueous solution
of promethazine. HCI was mixed with
>.aminobenzoic acid reagent and oxi-
dized with N-bromosuceinimide an in-
tense bluish-green colour forms afier 5
min, which became stable after 30
min. The colour has  a  maximum
absorption at A max 600 nm. Fig (1)
shows the spectra of the biuish-green
colour formed (A) and of the reagent
blank (B)
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Fig.l Absorption spectra of A (20
g/ml) of promethzine.l1Cl ueated as
described under procedure and meas-
ured against reagent blank and B the
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reagent blank mcasured against dis-
tilled water.

Study of the opiimum reaction conditions:

The effeet of various parameters on the
absorption intensity of the dye formed
were studied and the reaction condi-
tions were optimized.

Lffect of reagent concentration:
When various concentrations of P-
aminobenzoie  acid  solulion  were
added o a lixed amount of pro-
methazine Hel, 2ml of (4*107°M) solu-
tion was found enough to develop the
colour to its full intensity and give a
minimum blank value and was con-
siderd to be optimum,

Effect of oxidant concentration:

The dye  formation  reached
maximum with about 3ml of (2*10°
M) of N-bromo succinimide solution,
therefore, a 3 ml  of N-
bromosuccinimide solution was used
in the procedure since it gives high
sensitivity, minimum blank value and
ensure a quatitative determination at

the upper limit ol the calibration
graph.

Effect of reaction time

The  colour  intensity  reached

maximum after drug had been reacted
with P-amino benzoic acid and N-
Bromosuceinimide for 30 min, there-
fore, a 30 min development time was
sclected as optimum in the general
procedure. The  colour obtained  was
stable for 120 min.

Effect of the order of the addition

To obtain oplimum results the order
of addition of reagents should be fol-
Jowed as given under the procedure,
otherwise a loss in colour intensity and
stability was observed.
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Effect of temperature:

The effect of temperature on the
colour intensity of the dye was studied.
In practice , higher absorbance was ob-
tained when the colour was developed
at room temperature (30 ¢y than when
the calibrated flasks were placed in an
ice-bath at (0 °C) or in a waler-bath
at (60 °C) thereforé it is recommended
that the colour reaction should be car-
ried out of room temperature (30 o).
Calibration graph

Employing the conditions de-
scribed in the above procedure, a liner
calibration graph for pro-
methazine. HCI was obtained
(Fig.2 ).which shows that beer's law is
obeyed over the concentration range of
(2-30 pg/ml) with a correlation coeflTi-
cient of 0.9984
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Fig.2 Calibration graph for pro--
methazine HCL
Accuracy and precision:

To determine the accuracy and
precision  of the method,  pro-
methazine J1IC1 was  determined  at

three different concentrations. The re-
sulls obtained are shown in table (1). It
indicated that a satisfaclory precision
and accuracy could be obtained with
the proposed method. |
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Table.1 Accuracy and precision
of the proposed method

Promethazine | Recovery | RSD,%*
JICI Yo*

(ng/ml)

10 198.10 1.00

20 99.20 1 0.50

30 100.50 0.16

* Average for five determinations.

Structure of the dye

The stoicheiometry of the reaction was
investigated using molar ratio method
(13). The results obtained (Fig.3)
shows a 1:1 drug to reagent product
was formed at 600 nm and agreed well
with the literature(8). The formation of
the dye may probably occur as fol-
lows:
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The dye formed is soluble in water.
The apparent stability constant was
calculaled by comparing the absorb-
ance of a -solution containing
stoichiometric  amounts of  pro-
methazine.JICI and P-aminobenzoic
acid with that of a solution containing
five-fold excess of P-aminobenzoic
acid. The average conditional stability
constant of the dye in water under the
described experimental conditions was
1.7*107 mole/L
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Fig.3 Study of the mole
ratio of the reaction between pro-
-methazine. HCI and P-aminobenzoic
acid

Analytical application
Histazine drug tablets and histazine
syrup containing  promethazine.l1CH
has been analyzed and it is gave a
good accuracy and preciston (table 2)
The proposed method was compared
successfully with British Pharmaco-
poeia(7) standard method (table 2).

Table 2. Application of the proposed
and official methods to the determina-
tion of promethazine 11C! in its dosage
forms.

Drug forn Propose( Official
method Method
Recovery,%% Recovery

RSD,%*

99.80 | 0.83

Histazine
Tablet 99.10
Histazine{ 101.0
Syrup

1.20) 98.50
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