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LALITA SAISIN : SENSITIVITY IMPROVEMENT IN LATERAL FLOW
IMMUNOCHROMATOGRAPHIC ASSAYS READERS FOR BIOSENSING
APPLICATIONS. THESIS ADVISOR : ASST. PROF. BOONSONG

SUTAPUN, Ph.D., 83 PP.

LATERAL FLOW IMMUNOCHROMATOGRAPHIC ASSAYS (LFA)

Lateral flow immunochromatographic assays (LFA) have been widely used as
rapid diagnostic devices. In Thailand, several lateral-flow test kits have been developed
for biosensing detection in medical, food quality and agriculture applications. However,
visual interpretation of the test bands on the test strip with the naked eye is subject to
human error. In some cases, development of a low concentration of the sample causes
a faint test line and visualization of the test line will be problematic. Therefore,
automatic test reader could improve the detection limit and reduce the uncertainty.

The objective of this research is to develop a test strip reader that has a detection
limit is better than that of by visual interpretation with the naked eyes. The reader
includes a green light emitting diode light source and a camera used to detect the color
of the test line and control line in the test strip. Two types of cameras were employed
in this work including a web camera and a mobile phone. The captured images were
transferred to a computer for automatic image processing. A computer program was
developed to analyse the captured images and calculated the intensity change at the test
line. These readers can be used to read both a single-analyse test strip and a multiplex

test strip.



The performance of the strip readers was evaluated by Acidovorax avenae
subsp.citrulli (Aac) test kits. In this study, we found that by adjusting an exposure time
of camera compared to the exposure time automatic mode improves the detection limit.
The limit of detection of the system is better than that of by the naked eye approximately
visualization to be under exposure 50-fold. These low-cost, lateral flow readers are

suitable for use with the test kits manufactured locally.
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