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ABSTRACT
DEVELOPMENT OF MICRO-AND NANO-SCALE ANALYSIS BY

FLOW-BASED TECHNIQUES

TRF SENIOR RESEARCH SCHOLAR GRANT CONTRACT NO. RTA4780010

Principal investigator: Professor Dr. Kate Grudpan

In this project a continued investigation from the previous TRF Seniors scholor Project
on “Development of Flow-Based Analysis”, instrumentation, chemistry and procedures involving
flow-based techniques for micro-and nano-analysis, with emphasis on cost effective benefits but
novel approaches have been investigated. It was composed of 4 subprojects.

Subproject 1: Development of instrumentation: Various instrument systems/ components
have been continuously developed, including micro-total analysis system (micro-TAS). It has
been continuously developed as Sequential Injection Analysis with lab-at-Valve (SIA-LAV)
which has been introduced under this project for the first time. Also cost-effective analytical
instrumentation and detection devices, including spectrophotometric, electrochemical, have been
investigated.

Subproject 2: Novel approacheds for flow based analysis: Down-scaling analytical
instrumentation with emphasis on novelty in sequential injection analysis (SIA) and flow
injection analysis (FIA) has been explored. This included stopped flow injection systems
(stopped FI), Lab-on-Valve (LOV) and Bead injection (BI). A novel approach so-called “lab-at-
Valve (LAV)” system has been developed together with instrumentation development (in
subproject 1). This has been employed for chemical kinetics study. Chemometrics has also been
studied.

Subproject 3: New materials employed in chemical analysis: Sample preparation with
on-line mini-column, employing some packing materials, including monolithic column has been
investigated. New reagents have been explored for chemical analysis such as WF6 for the assay
of chondroitin sulfate proteoglycans. Some Berthelot reactions were investigated for
ammonia/ammonium determination.

Subproject 4: Application of flow-based analysis: Applications on flow-based techniques
to medical/clinical analysis were aimed to deceases screening such as liver cancer, liver decease,
bone & joint decease. Applications to environmental, agricultural, agroindustrial and food

analysis have been studied.



The research works were conducted by various generations of researchers in partnership network

of various institutions in Thailand and overseas.
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