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Rapid Spectrophotometric Determination of Some Phenothiazine Drugs with
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A sensitive method is described for the rapid spectrophotometric determination of some phenothiazine
drugs based on the formation of coloured oxidation species with 1,2-naphthaquinone-4-sulphonic acid
(NQSA) in hydrochloric acid medium. Usual exciepients do not interfere with this method when applied

to pharmaceutical preparations.

—YHENOTHIAZINE drugs are known to act on a
Pwide range of receptors in the nervous system
and have been found to be versatile anticholinergic
and antihistamine compounds.' Various methods are
reported for the determination of phenothiazine class
of drugs as reviewed by Blazek et al® and
Fairbrother.® Eriochorme blue black R*, phenol red
and Alizarinviridin® and modified Dragandroff's re-
agems6 have been reported for colorimetric deter-
mination of phenothiazines. Other methods include
spectrophotometry7'8'9'1° chromatography“'12, OoX-
idometric'31413 gravimetric"5 and polarographic.‘7
In a preliminary investigation on the reaction of phe-
nothiazines with NQSA, coloured species are formed
instantaneously with promethazine hydrochloride18
(PH), chiorpromazine hydrochloride {CPH),
methiomeprazine hydrochloride (MMH), fluphenaz-
ine dihydrochloride'® (FPH), diethazine hydrochlo-
ride (DH) and mepazine hydrochloride (MH). In the
present study, these phenothiazine drugs or phar-
maceutical preparations are determined
spectrophtometrically with NQSA.

EXPERIMENTAL

Apparatus

All spectral measurements were carried out with
Beckmann Model DB Spectrophotometer.
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Materials and Reagents

Stock solutions of phenothiazines were prepared
by dissolving an appropriate amount of the sample
in water and then standardised by cerium (lV) so-

~ Jution. Working solutions were prepared as required

by dilution.

A 0.025% freshly prepared aqueous solution of
NQSA was used. A 10M solution of hydrochloride
acid was used.

Pure phenothiazine drugs

Analiquot of phenothiazine solutionis transferred
into a 25ml standard flask containing 10 M HCl acid
(15 ml). 0.025% NQSA (1ml) solution is added and
the solution is diluted up to the mark with distilled
water. The solution is shaken well and the absorb-
ance is measured against a reagent blank.

Pharmaceutical preparations

Twenty tablets are weighed and pulverised. A
portion of the powder equivalent to about 25mg of
phenothiazine drug is accurately weighed and
shaken with distilled water. The solution is filtered
using a G-4 sintered glass filter. The residue is
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Table 1: Spectrophotometric Study of Phenothiazine Drugs with NQSA

Pheno- Colour Stability A calibra- Molar absorp-
thiazine formed of the coloured max tion tivity x 10°2
drug* specied (nm) range(ppm) (molt cm™)
(~ hrs)
PH Pink 5 520 2-20 5.86
CPH Pink 3 530 2-25 5.15
MMH Blue 2 652 2-25 3.25
FPH Orange-red 5 508 5-28 4.06
DH Pink 6 515 2-20 6.00
MH Orange-red 6 510 2-30 5.94
Overall acid concentration: 6M for all except CPH (5M)
*Abbreviation explained in Text.
Table 2: Assay of Phenothiazines in Pure and Dosage Forms
Sample ' Labelled Amount (mg) found* by method
amount Proposed B.P.'73
PH Powder 20 mg 19.80+0.5 19.55+ 04
Tablets 25 mg/tab 2455+04 2460+ 0.3
Ampoules 25 mg/ml 2402+ 06 23.90+ 05
CPH Powder 25mg 242+0.2 2410+ 0.2
Tablets 25 mg/tab 24.7+£0.2 2455+ 03
Ampoules 25 mg/ml 2395+ 06 239207
MMH Powder 25mg 2510+ 0.2 —
FPH Powder 20 mg 19.85+0.2 19.80+0.3
DH Powder 20 mg 19.89+0.2 19.75+ 0.4

Marketed by : a - May and Baker b - Sandoz and ¢ - Sarabhai

*Five determinations + standard deviation
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washed with distilled water. The filterate and wash- 2. Blazek, J, DymesA. and Stejskal, Z., Pharmatzie, 1976,
ings are collected into a 100ml volumetric flask and 31, 10.
diluted to the mark and analysed as described in 3. Fairbrother, J.E., J. Pharm., 1979, 222, 1771.
the procedure.
§ 4. Rangaswami, Yathirajan, H.S. and Nayak, A.N., Indian
For the analysis of injection solution, an appro- J. Pharm. Science, 1983, 45, 105.
priate amount of the sample is diluted with distilled :
water and analysed as above. 5. Mangala, D.S. and Sastry, C.S.P., The Eastern Phar-
macist, 1984, 31, 133.
6. Kandapurkar, O.S. and Priolkar, R.S., The Eastern
RESULTS AND DISCUSSION Pharmacist, 1982, 25, 113,
When dilute solutions of phenothiazines and 7. Ramappa, P.G. and Basavaiah, K., The Eastern Phar-
NQSA are mixed in hydrochloric acid medium, col- macist, 1984, 27(315), 131.
oured oxidation species of phenothiazines are
formed instantaneously. Different media were tried 8. Emmanuel, J. and Quenim, U.S., The Eastern Phar-
for this reaction, but the coloured species were found macist, 1990, 33(386), 117.
to be unstable. Hence HCI was prepared and the 9. Bhongade, S.L. and Kasture, A.V., Talanta, 1993, 40,
acid range was fixed at 5-6M. Also, it was found 1525,
that a 0.5-2.0 m! of 0.025% NQSA was necessary
for the maximum colour intensity. The experimental 10. Sastry, CS.P., Prasad Tipimeni, AS.R. and Sur-
data of the spectrophotometric study of all the phe- yanarayema, M.U.,J. Pharmaceutical and Biomedical
nothiazines with NQSA is given (Table 1). Analysis, 1990, 8(3), 287.
11. Llaitem, L., Bella, I. and Gaspar, P., J. Chromatogr.,
The results of the assay of pure phenothiazine 1978, 156, 327.
drugs and also in the tablets and injections are pre-
. 12. Mehta, A.C., Analyst,, 1981, 106, 1119,
sented (Table 2), compare favourably with the la-
belled values and with those obtained by the official 13, Farkas, E. and Krasznai, |, Gyogyszereszet 1962, 6,
method of the British Pharmacopoeia.’® Usual ex- 385,
cipients which occur in pharmaceutical preparations
do not interfere. However, compounds like amino 14. Blazek, J., Ceskosl Farm., 1966, 15, 200.
acids, vitamins, hydrazine derivatives interfere seri-
ously in the determination. 15. Keshavan, B.,Proceed.ings ofJoir?t-NL-UK Symposium
on Quan. Org. Analysis, Noordwijkerhout, 22-24 April
1981.
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