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ABSTRACT

Reversed flow injection analysis (rFIA), sequential injection analysis (SIA) and
micellar liquid chromatography (MLC) were developed for determination of some
metal ions and ingredient drugs in commercial pharmaceutical preparations to achieve
“Greener Analytical Techniques”.

A reversed flow injection procedure to determine chlortetracycline (CTC) in
pharmaceutical preparations is described. It is based on the reaction between
chlortetracycline with yttrium (I11) in Tris- buffer and cationic surfactant medium.
The chemicals and FIA parameters were investigated using the univariate and simplex
methods. The method involved injection of a 200 ul of 10 ppm yttrium(lI1) in 5 x 103
mol It CTAB solution into the merged stream of sample and/or standard solution

containing CTC and Tris — buffer pH 7.5. The yellow complex is obtained with a



maximum absorption at 392 nm. The linear calibration curve over the range of
1.0 x 10 = 3.0 x 10 mol I* CTC is established with the regression equation (n = 5)
Y = 3208.5.2X + 0.0137, (R = 0.9993) where Y represents the peak absorption and
X is CTC concentration in mol I"*. The limit of detection (LOD, defined as 3o) is
8.33 x 10 mol I"* of CTC and the limit of quantitation (LOQ, defined as 10c) was
therefore 2.78 x 10™ mol I"*. The method was highly reproducible with the relative
standard deviations (R.S.D.) of 1.12 and 1.76 % of 5.0 x 10® mol I* and 1.0 x 10™
mol I of CTC, respectively (n = 11) and rapid with a sampling rate of 53 samples h™.
The proposed method has been satisfactorily applied to the determination of CTC in
commercial pharmaceutical preparations. The accuracy was found to be high as the
Student t — values were calculated to be less than the theoretical values when the
results were compared with those obtained by the conventional spectrophotometric
method at 95 % confidence level.

A sequential injection analysis (SIA) spectrophotometric method for the
determination of trace amounts of zinc (1) with 1-(2-pyridylazo)-2-naphthol (PAN) is
described. The method is based on the measurement of absorbance of the zinc -PAN
chelate solubilized with a non-ionic surfactant, Triton X-100, no extraction procedure
is required in the proposed method, yielding a pink colored complex at pH 9.5 with an
absorption maximum at 553 nm. The SIA parameters that affect the signal response
have been optimized in order to get the better sensitivity and minimum reagent
consumption. A linear relationship between the relative peak height and concentration
was obtained over the concentration range of 0.1 — 1.0 pg ml™. The limit of detection
and limit of quantification were 0.02 and 0.06 pg ml™, respectively. The sample

throughput about 40 samples per hour was obtained. The repeatability were 1.32 and



Vi

1.24 % (n = 10) for 0.1 and 0.5 pg ml™, respectively. The proposed method was
successfully applied to the assay of zinc (I1) multivitamin tablets. The results were
found to be in good agreement with those obtained by flame atomic absorption
spectrophotometric method and with the claimed values by the manufactures. The
Student t-test showed no significant difference at 95% confidence level.

A micellar liquid chromatographic (MLC) procedures allowing the separation and
simultaneous determination of the active ingredients acetaminophen, guaifenesin,
phenylephrine, pseudoephedrine and phenylpropanolamine is described. The separation
was effective by using a micellar mobile phase of 0.150 mol I sodium dodecyl sulfate
buffer at pH 7, a C8 column (150 mm x 4.6 mm, 5 um) and UV detection. Under these
conditions, separation of the five components of the drugs was achieved within less than
10 min. The specificity of the method was demonstrated. Analytical characteristics such as
limit of detection, limit of quantification, linear range, accuracy, precision (repeatability)
and the influence of the various method parameters were evaluated. The developed
method was applied to the determination of acetaminophen, guaifenesin, phenylephrine,
pseudoephedrine and phenylpropanolamine in cough — cold commercial drugs in USA.
They were completely resolved without any interference from the excipients matrix. The
mobile phase of sodium dodecyl sulphate allows this procedure to offer a number of
advantages, such as non-toxicity, non-flammability, biodegradability and low cost, in
comparison to aqueous organic solvents. Its simplicity, then, makes it a good candidate for

application in routine analysis in the quality control.
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