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ABSTARCT

A simple flow injection (FI)-bead injection (BI) system was developed for
bone alkaline phosphatase (bone ALP) assay. Bone ALP as a biomarker has been used
for monitoring the patients with metabolic bone diseases such as osteoporosis. Wheat
germ can bind specifically to bone ALP and has very low cross binding to other iso-
enzymes such as liver ALP. Wheat germ coated micro-beads were used with a simple
FI-BI system to trap bone ALP from serum. Bone ALP on beads was detected using
substrate p-nitrophenyl phosphate. Precision within- and between-run were found to
be 6% and 5% RSD, respectively. The lowest detectable activity using this simple FlI-
Bl system of bone ALP was found to be 6.3 U/L at 95% confidence level. By average
cross reactivity with liver ALP was 6%. Comparison of the FI-Bl assay with
commercially ELISA kit gave regression equation of y = 1.76x — 3.83 with a
correlation coefficient (r) of 0.74 at the significance level 0.001 (p = 0.001, 99.9%
confidence level), where y = the FI-BI system and x = the commercially ELISA Kkit.
Advantages of a simple FI-BI system over the conventional methods such as
agglutination and ELISA include the ease of operation because of more automated

system, good precision, short analysis time and lower cost. Each analysis can be



Vi

completed in only 25 min at the estimated cost of 400 baht/run as compared to 550
baht/run of commercial ELISA kit. The application of this FI-Bl system was
demonstrated by analyzing bone ALP in 2 groups of serum sample: normal and
abnormal (osteoporosis samples). Average level of bone ALP found in osteoporosis
serum samples was significantly higher than that in normal serum at the significance
level of 0.0001 (p = 0.0001, 99.99% confidence level), which indicates that the
proposed system can differentiate bone disorders from normal persons. This
developed method has high potential to be used for screening and monitoring of bone

disorders.
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