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Novel Detection Technology for Glycated Hemoglobin using Gold Nanoparticles

Soo Suk Lee"

Abstract

We report a novel detection technology for glycated hemoglobin (HbA1c) that is measured primarily to identify the three-month aver-
age plasma glucose concentration. In enzymatic measuring of glycated hemoglobin, the generated hydrogen peroxide was then used as
a reducing agent of gold (IIT) for the synthesis of gold (0). Gold nanoparticles obtained from this novel approach were measured by
optical and piezoelectric methods. In optical method, we have developed polymer based film-type sensor cartridge filled with all the
reagents for glycated hemoglobin analysis and the cartridge worked very well having the detection limit of 0.53% of glycated hemo-
globin. On the other hand, quartz crystal microbalance (QCM) sensors also have been developed to determine the abilities of surface
modified QCM sensors at various levels of the concentration of glycated hemoglobin to bind gold nanoparticles and limit of detection
was 0.90%. Finally, despite of relatively lower sensitivities of QCM sensor and film-type optical sensor than well-plate based optical
detection, these two sensors were available to measure the glycated hemoglobin level for diabetes patients and normal person.

Keywords: Glycated hemoglobin(HbA1c), Hydrogen peroxide, Gold nanoparticle, Fructosyl amino acid oxidase(FAOD), Film-

type cartridge, Quartz Crystal Microbalance(QCM)
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AuNP

Our Approach: HAuCly +3/2H,0, — Au® +4HC1+3/20,
Reported Approach: H,O, + 2¢ + 2H* — 2H,0

Qeroxidase

Fig. 1. Reaction scheme for enzyme-based measurement of glycated
hemoglobin (HbAlc) using gold nanoparticle
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Fig. 2. (a) Top view and (b) cross-sectional view of film-type sensor
cartridge for the detection of glycated hemogobin.
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Fig. 3. Reaction scheme of the detection of glycated hemoglobin on
the QCM sensor surface.
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Fig. 4. Schematic diagram of the sensing and fluidic blocks in QCM
sensor system.
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