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Abstract

An effective and cost-efficient optical sensor has been developed to measure albumin
levels in blood samples. This sensor utilizes bromocresol green (BCG) reagent
immobilized on a triacylglycerol acetate (TAC) membrane. The analytical measurements
are based on the formation of a complex between albumin and the BCG reagent on the
membrane. The binding of the reagent to the TAC membrane was verified using UV-Vis
and IR spectroscopy. Several factors that enhance the sensitivity of the sensor were
identified, including pH, contact time, and reagent concentration. Results showed
significant color change in the sensor upon immersion in the albumin solution, shifting
from blue (655 nm) to yellow (392 nm). The sensor exhibited sensitivity within a
concentration range of 0.29-5.7 ug/ml of albumin, with detection and quantification
limits of 1.22 pg/ml and 3.70 pg/ml, respectively, at a wavelength of 392 nm. The
response time varied from 1 to 15 minutes, and the relative standard deviation for 19
repeated albumin measurements was 10.9%. Additionally, the calculated
sensitivity/Sandell index was 0.0123 mg/ml. The optical sensor's effectiveness in
detecting albumin in real blood samples was evaluated, yielding satisfactory results
consistent with those obtained in other laboratories.

Keywords: Albumin; BCG; Cellulose Acetate; Sensors; Serum.
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