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ABSTRACT

Derivative spectrophotometric, micellar liquid chromatographic (MLC) and
flow injection with chemiluminescence detection (FI-CL) techniques were developed
for determination of some pharmaceuticals to achieve a “Green Analytical Method”.

Derivative spectrophotometry was developed for simultaneous determination of
chlorpheniramine maleate (CPM) and pseudoephedrine hydrochloride (PSE) by first
derivative spectrophotometry (AA = 2 nm) with zero-crossing measurement at 277.5 nm
and 260.8 nm, respectively. The linearity were studied in the range 1-120 pug ml™ for
CPM and 10-1000 pg ml” for PSE with r* > 0.999. The limits of detection (LOD)
were 0.29 (CPM) and 1.06 (PSE) pug ml”. This method was applied to determine both
drugs in pharmaceutical preparations without any extraction or separation procedure.

MLC was developed for some pharmaceuticals using a C18 short column
(12.5 x 4.6 mm, 5 um). The retention behaviors of pharmaceuticals such as CPM,
PSE and the hydrochloride salts of phenylpropanolamine (PPA), triprolidine (TRI),

tolperisone (TP) and lidocaine (LD) were studied at various concentrations of



sodium dodecyl sulfate (SDS) and isopropanol. The determination of LD and TP was
carried out by optimum conditions consisted of mobile phase 0.075 mol I'' SDS with
7.5 % (v/v) isopropanol, 0.7 ml min" flow rate and detection at 210 nm. The
calibration curves for LD and TP were linear over the ranges 0.125- 500 pg ml" and
1.0-500 pg ml' with r* > 0.999. The LODs were 0.73 and 1.43 ng 20 pl™,
respectively. The method was successfully applied to the determination of TP and/or
LD in eight pharmaceutical preparations, without using any harmful reagents.

Two FI-CL systems were investigated, first, a permanganate CL system was
developed to determine cinnarizine (CIN). Preliminary experiments revealed that the
use of Tween 60 as surfactant improved the LOD of the CL system 20-fold.
Optimum CL signals were obtained using 7.5 x 10 mol I'' KMnOy in 0.02 mol I
polyphosphoric acid as the oxidant stream and a carrier stream of 10 % (v/v) ethanol
in aqueous 1.5 x 10™ mol I"' Tween 60 with a total flow rate of 7.6 ml min™'. The
calibration graph was linear over the range 0.5-6.0 pg ml™ (r* = 0.9926). The
detection limit (30) was 18 ng ml" with decreasing not only reagent consumption
but also the analysis time. It can be applied to determine CIN in tablets.

FI-CL using Ce(IV) CL was developed to determine proparacaine (PRP),
procaine (PRC) and tetracaine (TEC) as their hydrochlorides. The system consisted
of an oxidant stream, 7.5 x 10 mol I'! Ce(IV) in 0.2 mol 1! H,SO,, and sensitizer,
6 x 10° mol I'! rhodamine 6G in 0.05 mol I'! H,SO, with a flow rate of 3.3 ml min™".
The presence of 1.86 mmol I"' cetyltrimethylammonium bromide (CTAB) enhanced
the CL of PRP with the re-optimized flow rate of 7.8 ml min". The calibration
graphs for these drugs fitted a polynomial order of three with r* > 0.99. The LODs
(30) for PRP, PRC and TEC were 2.5 x 10®, 2.0 x 107 and 2.2 x 107 mol 1",
respectively, with sample throughput 140-300 h'. This method was applied to the

determination of PRP, PRC and TEC in three preparations with the RSD of < 3%.
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