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Development of a cholesterol biosensor modified with carbon nanotube

Haidong Kim*
Department of Chemistry, Kyung Hee University, 26 Kyungheedae-ro, Dongdaemun-ku, Seoul 02247, Korea
(Received October 6, 2015; Revised October 26, 2015; Accepted October 27, 2015)

EtaLI-REE 0[83510 =gt Sy AHE dHlo|2 MA JHE

Ushs*

733 ekw 3}ska}
(2015. 10. 6. 4=, 2015. 10. 26. =&, 2015. 10. 27. S2l)

Abstract: A cholesterol biosensor was developed using a modified carbon electrode with carbon nanotubes.
The disposable cholesterol biosensor was modified with carbon nanotubes to enhance electron transfer during
the enzymatic reaction of cholesterol. Cholesterol oxidase and peroxidase, with potassium ferrocyanide as a
mediator, were immobilized on a screen-printed carbon nanotube electrode. The electrochemical cholesterol
biosensor developed using carbon nanotubes showed a rapid and reliable signal for measuring total cholesterol.
The cholesterol sensor showed a linear response in 5 seconds with a small volume (0.5 pL) in the range of
100~400 mg/dL, with a coefficient of variation of 4.0%.
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21. Algf o BHH=

A58 Azl A-E-%E Cholesterols} & A8 A
Zof AF8-¥ Poly vinyl pyrrolidone (PVP)2 Sigma
AldrichA} (St. Louis, MO, USA) Al &S AMHE-aHoH,
2-Pyrrolidinon< SamchunA} Al 2F-&  Al8-3}31 T
Cholesterol oxidase (COD-321), Cholesterol estrase (COE-
311), Peroxidase (PEO-302)= Toyobo (Osaka, JAPAN)
Atoll Al 139t} Potassium Ferrocyanide Trihydrate
9} TX-100, Buffer8-2}ol] A}-8-¥ Potassium Phosphate
Monobasic, Sodium Phosphate Dibasic Anhydrous,
Sodium Chloride, Potassium Chlorides= DaejungA} |
FE ARtk 2EY A5 Al Zel ARg-E 7]
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Fig. 1. Steps of cholesterol biosensor production.
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Fig. 2. Current-voltage response of the biosensor by linear
sweep voltammetry.
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Fig. 3. Response time of the cholesterol biosensor after
sample injection.
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Fig. 4. Calibration curve of the cholesterol biosensor.
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