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ABSTRACT

Analytical methods based on flow based techniques have been developed for
clinical and pharmaceutical analysis including 1) screening of thalassemia trait, ii) rapid
screening of chondroitin sulfate-supplements for routine quality control and iii)
automatic immunoassay process for quantitative analysis of chondroitin sulfate as a
biomarker for osteoarthritis disease and ovarian cancer.

A simple stopped flow system coupled to hydrodynamic injection (SF-HI) and
spectrophotometric detection was developed for automatic osmotic fragility test
(OFT). OFT is a test for abnormal red blood cells based on the kinetics of their
rupturing in a hypotonic saline solution. A portion of red cells was merged on-line
with a hypotonic saline solution. They were mixed while flowing into the detector
and were stopped for a short period for continuously monitoring the change of
turbidity based on a transmission signal. As compared to the conventional batchwise

OFT, the proposed system offered shorter analysis time (about 80 second vs. 2 min
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per sample), lower amount of blood samples consumption (10 pL vs. 20 pL) and it
helped to protect the operator from of direct contact with blood samples. The results
obtained from the SF-HI system agreed well with those obtained from the
conventional OFT and it could differentiate thalassemia patients and thalassemia
carriers from healthy people. Therefore, this system has a potential to be used as an
automatic technique for routine thalassemia screening.

A simple flow injection system for rapid screening of chondroitin sulfate (CS)
in dietary supplement was also developed. The method is based on changes in the
light absorption of the methylene blue (MB) bound to CS. A standard/ sample
solution was injected into the stream of methylene blue. The solution was mixed and
flowed to a spectrophotometric flow through cell. The decrease in absorbance of MB
was monitored at 664 nm in corresponding to the increasing of CS concentration. A
calibration graph in the range of 1-10 ppm was obtained with a limit of quantitation
(LOQ) at 1 ppm. This flow system offered fast analysis (144 injection h™) and
minimized Schlieren effect which should be suitable for routine quality control.
However, the low selectivity of MB led to low accuracy in analysis of real samples.
Other reagents should be explored.

An automatic immunoassay system for an assay of chondroitin sulfate (CS)
was developed based on the sequential injection technique. Modified low cost glass
capillary was employed as a solid surface for immobilization of proteoglycans.
Competitive enzyme linked immunosorbent assay (ELISA) was conducted based on
the competition between immobilized shark A1 (Sh-A1) and CS in serum (or Sh-A1l
(CS equivalence) standard) for a limited amount of CS-C specific monoclonal

antibody (IgM) namely, WF6. Absorbance detection was done with a
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spectrophotometer after addition of horseradish peroxidase (HRP) enzyme conjugated
anti-IgM and substrate. The performance of the sequential injection capillary

immunoassay system for CS was evaluated with spiked human serum samples.
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