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Introduction and Results: Top-down and bottom-up nanostructures have been applied for analytical devices including optical and electrochemical sensors. We have been developed nanocarbon based electrodes including sputter deposited nanocarbon films1,2, metal nanoparticle dispersed carbon films3,4 for applying them to various biosensors5-8, or electrochemical detectors for HPLC9-11. Recently, we have fabricated a new carbon film electrode material with thorn-like surface nanostructures to realize efficient direct electron transfer (DET) with enzymes12. Based on this result, we employed carbon nanofiber (CNF) electrodes to immobilize the various enzymes because CNF consists of carbon fibers with a diameter of few hundred-nanometers and can realize various nano-order spaces for enzyme immobilization.
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Human cytochrome P450 3A4 (CYP3A4) is deemed to be the most significant enzyme in the P450 families for drug metabolism13,14
[image: image2.emf]The SEM images of CNF are shown in Figure 1. We modified CNF on the nanocarbon film formed by unbalanced magnetron sputtering method. The film has wide potential window and low background noise level similar to an ECR nanocarbon film we previously reported1. With our electrode, DET between CNF modified electrode and CYP3A4 was observed at about -0.3 V. We also compared electrocatalytic activity of CYP3A4 co-immobilized with different carbon nanomaterials such as CNF, CNT and carbon black (CB) without modified layer. As a result, CNF and CYP3A4 modified electrode exhibited the most effective reduction current compared with those using other carbon materials (Figure 2). The metabolism of testosterone and quinidine, and its inhibition with ketoconazole were also investigated using CYP3A4 and CNF modified electrode (Figure 3). Efficient drugs metabolism reaction was monitored. Ketoconazole was used to evaluate the inhibition effect on the metabolic activity of CYP3A4. The inhibition efficiency of testosterone metabolism (81.3%) is higher than that of quinidine metabolism (52.8%) as also shown in Figure 3. This could be due to drug-drug interaction between Ketoconazole and quinidine or/and metabolism product 3-hydroxy quinidine.
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Fig.1. SEM images of CNF at low (left) 


and high (right) magnifications.
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Fig. 3. Drugs metabolism and inhibition measurements at CNF/CYP3A4


modified carbon film electrodes. (a) testosterone (b) quinidine.
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Fig. 2. Comparison of oxygen reduction currents at CYP3A4 and various carbon materials modified electrodes











�








*Corresponding author’s e-male address:niwa.o@aist.go.jp

