Thesis Title Development of Low Cost Flow-Based Analytical
Instrumentation and Methods for Pharmaceutical and
Environmental Applications

Author Ms. Rodjana Burakham

Degree Doctor of Philosdphy (Chemistry)

Thesis Advisory Committee
Assoc. Prof. Dr. Kate Grudpan Chairperson

Dr. Jaroon Jakmunee Member
Prof. Dr. Shoji Motomizu Member
ABSTRACT

Flow-based analytical methods as well as low cost analytical systems,
including flow injection analysis (FIA) and sequential injection analysis (SIA), have
been developed for pharmaceutical and environmental applications. The developed
systems could be alternative approaches for the cost effective analyses.

A new type of a reactor column packed with crushed barium sulfate is
proposed for the on-line determination of sulfate using flow injection analysis. The
detection method is based on the exchange/precipitation reaction between sulfate and
the barium-dimethylsulfonazo III chelate (Ba-DMS III). The procedure is sensitive.
The proposed reactor column is very simple and economical. It can be continuously
used for 8 h before washing with water for repeated usage of at least 1 month.
Application to various water samples was demonstrated.

A novel speétrophotometric reaction system has been developed for the
determination of nitrite as well as nitrate using flow injection analysis. The on-line
system coupled with a copperised cadmium reductor column was proposed.

The detection is based on the nitrosation reaction between nitrite and phloroglucinol
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(1,3,5-trihydroxybenzene), a commercially available phenolic compound. Nitrate was
reduced to nitrite before commencing the assay. The optimized conditions allow
linear calibration ranges of 0.03-0.30 mg NO,™-N/I and 0.10-1.00 mg NO5-N/I. The
detection limits for nitrite and nitrate are 2.9 pg NO,-N/I and 23 pg
NO5™-N/, respectively. Up to 20 samples can be analysed per hour with a relative
standard deviation of less than 1.5%. The proposed procedure could be applied
Successfully to the simultaneous determination of nitrite and nitrate in water samples.

A simple and automated sequential injection system has been investigated for
the determination of paracetamol by employing a simple reagent for a nitrosation
reaction. It is based on the on-line nitrosation of paracetamol with sodium nitrite in
an acidic medium. The formed nitroso derivative species reacts with sodium
hydroxide to convert it to a more stable compound. The yellow product is
continuously monitored at 430 nm. The SI system was optimized for the conditions
for which no extra dilution is to be required for sample handling of the calibration
range of 200-1000 mg/l and 1000-2500 mg/l. The proposed procedure has been
applied to assay paracetamol in pharmaceutical preparations. The obtained results
agree well with those by the standard method.

A novel approach for sequential injection system with lab-at-valve (SIA-LAV)
has been developed for on-line liquid-liquid extraction. The procedure is based on the
formation of ion association compound which can be extracted into organic phase
before spectrophotometric detection. The extraction process can be performed in a
holding coil by flow reversal. The aqueous and organic phases are then separated in a
conical separating chamber attached at one port of the multiposition selection valve.
The system has been demonstrated for on-line liquid-liquid extraction determination
of diphenhydramine hydrochloride in pharmaceutical preparations and anionic

surfactant in water samples.
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