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ABSTRACT

DEVELOPMENT OF FLOW-BASED ANALYSIS
TRF SENIOR RESEARCH SCHOLAR GRANT CONTRACT NO. RTA 1082544
Principal investigator: Assoc. Prof. Dr. Kate Grudpan

In this project, instrumentation, chemistry and procedures involving flow-based
analysis with emphasis on cost effective benefits but novel approaches have been
investigated. There were 4 subprojects, namely, development of flow-based instrumentation,
development of electrochemical flow-based analysis, development of flow-based systems for
clinical analysis and development of flow-based analysis systems for on-line sample
pretreatment with chromatography.

For the Subproject 1, systems of gravitational field-flow fractionation (Gr-FFF) were
set-up and combined with flow injection analysis (FIA) or ETAAS for size-based speciation.
Semi-automatic stopped-FI analyzer was assembled and tested. Various systems of FIA and
sequential injection analysis (SIA) with different types of detection systems such as dynamic
surface tension detectors, colorimetry, electrochemical techniques were developed. A FIA
system with bead injection was for the first time proposed. FIA/SIA systems with sample
pretreatment devices were investigated. So was Lab-on-Valyve (LOV) system. SI-Lab-at-
Valve (SI-LAV), as novel systems were proposed also for the first time. They involved
miniaturization, micro-total analysis system {micro-TAS) and microfluidics.

In the Subproject II, flow systems with voltammetry were investigated. Flow
injection electroanalysis for tetracycline was developed. So were speciation and on-line of
some species using electrochemical techniques.

In the Subproject I1I, various new systems and procedures with flow analysis for
iodine determination have been investigated. Some studies on flow-based systems and
procedures for screening some deceases such as thalassemia, and cancers have been
attempted. This involved development of immunoassay and assays of some biomarkers.
Assays of some pharmaceutical preparations have been developed.

For the Subproject 1V, various flow-based systems for speciation were investigated.
They include As(IITVAs(V), Fe(ll)Fe(lll) and NO,/NO;. Modified biomass (Chitin) based
material incorporating with a simple flow-based system for determination of some ions wasg
studied. Analyses of surfactants using HPLC and mass spectrometry were investigated.

The research works were conducted by researchers of older and younger generations
in a partnership networking of institutions in Thailand and overseas. This strengthens
graduate studies and builds up team working,
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