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n Paper IF Citations

1136 onzymΔGsmmo₄εlεz₃tεonGεnGzolyΔlΔctrolytΔGlrusβΔsdGrεαβGvo₃−εnαG₃n−Gonβ₃ncΔ−GkctεvεtyGmomp₃rΔ−G
toGwonol₃yΔrsUG

1135 mlεnεc₃lGΔv₃lu₃tεonGoΛG₃GprototypΔGαlucosΔGΔlΔctro−ΔUGBiosensors and BioelectronicsSG1992SGaSG`bZTa 11.8 2

1134 wεcrotεtrΔGpl₃tΔGΔnzymΔG₃mplεΛεΔ−Gεmmuno₃ss₃yGΛorGtβyroε−Gstεmul₃tεnαGβormonΔUG1992SGY`cSGZWXTZW` 2

1133
nΔvΔlopmΔntGoΛG₃GΛlowTtβrouαβGΔlΔctrocβΔmεc₃lG−ΔtΔctorGΛorGαlucosΔG₄₃sΔ−GonG₃GαlucosΔG
oxε−₃sΔTmo−εΛεΔ−GmεcroΔlΔctro−ΔGεncorpor₃tεnαGrΔ−oxG₃n−Gcon−uctεnαGpolymΔrGm₃tΔrε₃lsUG1993SG
YabSG]TX`

34

1132 kmpΔromΔtrεcGΔnzymΔGΔlΔctro−ΔGwεtβGΛ₃stGrΔsponsΔGtoGαlucosΔGusεnαG₃Gl₃yΔrGoΛGlεpε−Tmo−εΛεΔ−G
αlucosΔGoxε−₃sΔG₃n−Gx₃ΛεonG₃nεonεcGpolymΔrUG1993SGYa[SGYWXTYWa 49

1131 zolyΛΔrrocΔnΔsG₃sGmΔ−ε₃torsGεnG₃mpΔromΔtrεcG₄εosΔnsorsGΛorGαlucosΔUG1993SGYbXSG[]ZT[]c 63

1130 mβΔmεlumεnΔscΔntGΛlowGεnjΔctεonG₃n₃lysεsGoΛGαlucosΔGεnG−rεnksGwεtβG₃G₄εΔnzymΔGΛε₄ΔroptεcG₄εosΔnsorUG
1993SGX]SG[WaT[XX 49

1129 “ow₃r−sGmΔ−ε₃torG−ΔsεαnUG1993SGZ]cSGXY]TXZc 44

1128 plowTεnjΔctεonG₃n₃lysεsGwεtβGpourεΔrGtr₃nsΛormGεnΛr₃rΔ−GspΔctromΔtrεcG−ΔtΔctεondG₃GpotΔntε₃lGtoolGΛorG
tβΔG₃n₃lysεsGεnGcomplΔxGm₃trεcΔsUG1993SG]SGZZT[Y 2

1127 onzymΔTΔntr₃ppεnαGmΔm₄r₃nΔsGΛorG₄εosΔnsorsGo₄t₃εnΔ−G₄yGr₃−ε₃tεonTεn−ucΔ−GpolymΔrεz₃tεonUG
Biosensors and BioelectronicsSG1993SGbSG[[ZT[]W 11.8 24

1126 wo−ΔllεnαGoΛGprocΔssΔsGεnGΔnzymΔGΔlΔctro−ΔsUGBiosensors and BioelectronicsSG1993SGbSG[]XT[`Y 11.8 74

1125 smprovΔmΔntGoΛGtβΔG’ΔlΔctεvεtyGoΛGkmpΔromΔtrεcGlεosΔnsorsG₄yG”sεnαG₃GzΔrmsΔlΔctεvΔG
olΔctropolymΔrεzΔ−GpεlmUG1993SGY`SGXZbZTXZcW 16

1124 qlucosΔGyxε−₃sΔGolΔctro−ΔGl₃sΔ−GonGqr₃pβεtΔG₃n−GwΔtβyltβεoG“Δtr₃tβε₃Λulv₃lΔnΔG₃sGwΔ−ε₃torUG1993
SGY`SGY]Z]TY][Y 6

1123 kGp₃stGw₃−ΔGnεspos₃₄lΔGqlucosΔGlεosΔnsorGsncorpor₃tεnαGtβΔGyxε−₃sΔG₃n−G₃GpΔrrocΔnΔGεnG₃nG
klαεn₃tΔGqΔlUG1994SGYaSGYbXZTYbYX 5

1122
wonεtorεnαGtβΔG₃ctεvεtyGoΛGαlucosΔGoxε−₃sΔG−urεnαGtβΔGcultεv₃tεonGoΛGkspΔrαεllusGnεαΔrGusεnαGnovΔlG
₃mpΔromΔtrεcGsΔnsorGwεtβGXSGXNT−εmΔtβylΛΔrrεcεnεumG₃sG₃GmΔ−ε₃torUGBiosensors and BioelectronicsSG
1994SGcSG]aaTb[

11.8 14

1121 lεosΔnsorsUG1994SG]SG[cT]Z 26

1120 olΔctroc₃t₃lytεc₃lGoxε−₃tεonGoΛGαlucosΔGonGαr₃pβεtΔGusεnαGcov₃lΔntlyGεmmo₄εlεzΔ−GαlucosΔGoxε−₃sΔG
₃n−GXS`T−εtβε₃TG₃n−GXS`T−εox₃pyrΔnΔsG₃sGmΔ−ε₃torsUG1994SG`SGa[WTa[] 2
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1119 kmpΔromΔtrεcGαlucosΔGsΔnsorGcont₃εnεnαGnon−εΛΛusεon₃lGosmεumGrΔ−oxGcΔntΔrsdGkn₃lysεsGoΛG
orα₃nεcTpβ₃sΔGrΔsponsΔsUG1994SG`SGcbYTcbc 21

1118 xovΔlGrΔ−oxGsurΛ₃ct₃ntsG₃n−GtβΔεrGεntΔr₃ctεonsGwεtβGαlucosΔGoxε−₃sΔGoΛGkspΔrαεllusGnεαΔrUG1994SG[[SG[WaTXb 15

1117
olΔctrεc₃lGcommunεc₃tεonG₄ΔtwΔΔnG₃Gw₃tΔrTsolu₄lΔG
XSXiT−εmΔtβylΛΔrrocΔnΔTYTβy−roxypropylT˛†Tcyclo−ΔxtrεnGcomplΔxG₃n−GαlucosΔGoxε−₃sΔdG₄εosΔnsorG
₃pplεc₃tεonsUGBiosensors and BioelectronicsSG1994SGcSGZW]TZXZ

11.8 17

1116 y₄sΔrv₃tεonGoΛG−εrΔctGΔlΔctronGtr₃nsΛΔrGΛromGtβΔG₃ctεvΔGcΔntΔrGoΛGαlucosΔGoxε−₃sΔGtoG₃Gαr₃pβεtΔG
ΔlΔctro−ΔG₃cβεΔvΔ−GtβrouαβGtβΔGusΔGoΛGmεl−Gεmmo₄εlεz₃tεonUG1994SGZZSGXcXTXcc 18

1115 zropΔrtεΔsGoΛGporousG₃ctεv₃tΔ−Gc₃r₄onGΔlΔctro−ΔGm₃tΔrε₃lsGusΔ−G₃sGsΔnsorsGΛorGαlucosΔUG1994SGZ`[SGbaTc[ 3

1114 zolypyrrolΔâ��zrussε₃nGlluΔGΛεlmsGwεtβGcontrollΔ−GlΔvΔlGoΛG−opεnαdGco−ΔposεtεonGoΛGpolypyrrolΔG₃n−G
zrussε₃nGlluΔUG1994SGZaWSGZWXTZWZ 31

1113 kGrΔnΔw₃₄lΔGαlucosΔGsΔnsorGΛ₃₄rεc₃tΔ−GΛromGmεcroΔmulsεonGpolymΔrεz₃tεonGoΛGtβεopβΔnΔGεnG₃GΛlowG
cΔllGwεtβG₃pplεc₃tεonGεnG₃GβεαβTpΔrΛorm₃ncΔGlεquε−Gcβrom₃toαr₃pβyGsystΔmUG1994SGZacSGYcZTZWW 8

1112 “ΔcβnoloαyGΛorGRΔαΔnΔr₃₄lΔGlεosΔnsorGzro₄ΔsGl₃sΔ−GonGonzymΔTmΔllulosΔGlεn−εnαGnom₃εnG
monjuα₃tΔsUG1994SGXWSG[ZZT[[W 12

1111 qlucosΔoxε−₃sΔGΛromGkspΔrαεllusGnεαΔrGεnGrΔvΔrsΔGmεcΔllΔsdGprG₃n−GwoG−ΔpΔn−ΔncΔUG1994SGYcSGYWaTX` 8

1110 nΔvΔlopmΔntGoΛG₃GnovΔlGΔnzymΔG₄₃sΔ−GαlucosΔGsΔnsorUG1995SGXWSG[cT]b

1109 oΛΛΔctGoΛGprotΔεnGcβΔmεc₃lGβy−ropβo₄εz₃tεonGonG₃ntεαlucosΔGoxε−₃sΔGεmmunoαlo₄ulεnGpro−uctεonGεnG
mousΔUG1995SGa`SGYabTb] 4

1108 olΔctrocβΔmεc₃lGsΔnsorsGΛorGcontεnuousGmonεtorεnαG−urεnαGsurαΔryG₃n−GεntΔnsεvΔGc₃rΔUG1995SGXW[SGX]Tc 7

1107 knG₃utocl₃v₃₄lΔGαlucosΔG₄εosΔnsorGΛorGmεcro₄ε₃lGΛΔrmΔnt₃tεonGmonεtorεnαG₃n−GcontrolUG1995SG[`SG]X[TY[ 18

1106 kmpΔromΔtrεcGαlucosΔTsΔnsεnαGΔlΔctro−ΔG₄₃sΔ−GonGc₃r₄onGp₃stΔGcont₃εnεnαGpolyGOΔtβylΔnΔG
αlycolPTmo−εΛεΔ−GαlucosΔGoxε−₃sΔG₃n−Gco₄₃ltGoct₃Δtβoxypβtβ₃locy₃nεnΔUG1995SGZWWSG]cT`[ 36

1105 m₃r₄onGp₃stΔGΔlΔctro−ΔsGmo−εΛεΔ−GwεtβGΔnzymΔsSGtεssuΔsSG₃n−GcΔllsUG1995SGaSGYZT[] 467

1104 wΔtβylΔnΔTαrΔΔnTmΔ−ε₃tΔ−Gc₃r₄onGp₃stΔGαlucosΔG₄εosΔnsorUG1995SGaSGcYTc[ 16

1103 onzymΔTmo−εΛεΔ−GmεcroΔlΔctro−ΔsGΛorGεnGvεvoGnΔurocβΔmεc₃lGmΔ₃surΔmΔntsUG1995SGaSG[W]T[X` 77

1102 kmpΔromΔtrεcGαlucosΔG₄εosΔnsorsG₄₃sΔ−GonG₃nGosmεumGOYRVZRPGrΔ−oxGpolymΔrTmΔ−ε₃tΔ−GΔlΔctronG
tr₃nsΛΔrG₃tGc₃r₄onGp₃stΔGΔlΔctro−ΔsUG1995SGaSG`XcT`Y] 26
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1101
plowGεnjΔctεonG₃mpΔromΔtrεcG−ΔtΔrmεn₃tεonGoΛGαlucosΔG₃n−GsomΔGotβΔrGlowGmolΔcul₃rGwΔεαβtG
s₃ccβ₃rε−ΔsG₄₃sΔ−GonGolεαos₃ccβ₃rε−ΔG−Δβy−roαΔn₃sΔGmΔ−ε₃tΔ−G₄yG₄ΔnzoquεnonΔGsystΔmsUG1995SG
ZXWSGX`XTXaX

20

1100 “βΔGΔΛΛΔctGoΛG−εv₃lΔntGmΔt₃lGεonsGonGtβΔGpΔrΛorm₃ncΔGoΛG₃GαlucosΔTsΔnsεtεvΔGoxpo“GusεnαGpot₃ssεumG
ΛΔrrεcy₃nε−ΔG₃sG₃nGoxε−εsεnαGsu₄str₃tΔUG1995SGYaSG[ZYT[Z] 4

1099 wut₃αΔnεcG₃ctεvεtyGoΛGαroupG–sssGmΔt₃lTorα₃nεcGcomplΔxΔsGεnGtβΔGkmΔsGtΔstdGΔv₃lu₃tεonGoΛGpotΔntε₃lG
αlucosΔG₄εosΔnsorGcomponΔntsUG1995SGbSGY]a 2

1098 olΔctrocβΔmεc₃lG₃n−G₄εoΔlΔctroc₃t₃lytεc₃lGpropΔrtεΔsGoΛGpoly−εmΔtβylsεlox₃nΔGc₃r₄onGp₃stΔG−opΔ−G
wεtβGαlucosΔGoxε−₃sΔUG1995SGZSG]XT]` 4

1097 “βΔG−ΔsεαnGoΛGΔnzymΔGsΔnsorsG₄₃sΔ−GonGtβΔGΔnzymΔGstructurΔUGBiosensors and BioelectronicsSG1995SG
XWSGaZ]T[Y 11.8 44

1096 ’olvΔntGΔΛΛΔctsGonGtβΔGrΔ₃ctεvεtεΔsGoΛG₃nG₃mpΔromΔtrεcGαlucosΔGsΔnsorUG1995SGZcWSGZ]T[] 33

1095 kGstu−yGoΛGtβΔGkεnΔtεcsGoΛGtβΔGrΔ₃ctεonG₄ΔtwΔΔnGΛΔrrocΔnΔGmonoc₃r₄oxylεcG₃cε−G₃n−GαlucosΔGoxε−₃sΔG
usεnαGtβΔGrot₃tεnαT−εscGΔlΔctro−ΔUG1995SGZcaSG]ZT`W 39

1094 qlucosΔGoxε−₃sΔG₃sG₃GtoolGtoGstu−yGεnGvεvoGtβΔGεntΔr₃ctεonGoΛGαlycosyl₃tΔ−GpolymΔrsGwεtβGtβΔG
m₃nnosΔGrΔcΔptorGoΛGm₃cropβ₃αΔsUG1995SGZZSGXX]TXYZ 12

1093 RΔcΔntG₃−v₃ncΔsGεnG₃mpΔromΔtrεcGαlucosΔG₄εosΔnsorsGΛorGεnGvεvoGmonεtorεnαUG1995SGX`SGXTX] 88

1092 nΔtΔctεonGoΛGαlucosΔGvε₃GΔlΔctrocβΔmεlumεnΔscΔncΔGεnG₃GtβεnTl₃yΔrGcΔllGwεtβG₃Gpl₃n₃rGoptεc₃lG
w₃vΔαuε−ΔUG1995SG`SGXZY]TXZYb 53

1091 kGαlucosΔGsΔnsorGm₃−ΔGoΛG₃nGΔnzym₃tεcGcl₃yTmo−εΛεΔ−GΔlΔctro−ΔG₃n−GmΔtβylGvεoloαΔnGmΔ−ε₃torUG
1996SG`bSGY`Z]T[W 70

1090 smmo₄εlεz₃tεonGoΛGαlucosΔGoxε−₃sΔGontoGtβΔG₄lΔn−GmΔm₄r₃nΔGoΛGpolyOvεnylG₃lcoβolPG₃n−GrΔαΔnΔr₃tΔ−G
sεlkGΛε₄roεndGmorpβoloαyG₃n−G₃pplεc₃tεonGtoGαlucosΔG₄εosΔnsorUG1996SG[`SGXZXTXZb 37

1089 wo−εΛεc₃tεonGoΛGpΔrrocΔnΔTmont₃εnεnαGRΔ−oxGqΔlG’ΔnsorGzΔrΛorm₃ncΔG₄yGmopolymΔrεz₃tεonGoΛG
mβ₃rαΔ−GwonomΔrsUG1996SG`bSGZc]XTZc]a 24

1088 olΔctrεc₃lGmommunεc₃tεonG₄ΔtwΔΔnGolΔctro−ΔsG₃n−GonzymΔsGwΔ−ε₃tΔ−G₄yGRΔ−oxGry−roαΔlsUG1996SG
`bSG[Xb`TcZ 100

1087
RΔvΔrsε₄lΔGkssocε₃tεvΔG₃n−Gnεssocε₃tεvΔGsntΔr₃ctεonsGoΛGqlucosΔGyxε−₃sΔGwεtβGxεtrospεropyr₃nG
wonol₃yΔrsGkssΔm₄lΔ−GontoGqol−GolΔctro−ΔsdGGkmpΔromΔtrεcG“r₃ns−uctεonGoΛGRΔcor−Δ−Gyptεc₃lG
’εαn₃lsUG1996SGXYSGc[`Tc][

94

1086 smprovΔmΔntGoΛGolΔctrocβΔmεc₃lGlεosΔnsorsG”sεnαGonzymΔGsmmo₄εlεz₃tεonGΛromG—₃tΔrâ��yrα₃nεcG
wεxturΔsGwεtβG₃GrεαβGmontΔntGoΛGyrα₃nεcG’olvΔntUG1996SG`bSG[ZZ]T[Z[X 63

1085 onzymΔG”ltr₃TtβεnGv₃yΔrGolΔctro−ΔGzrΔp₃rΔ−G₄yGtβΔGmoT₃−sorptεonGoΛGzolyTvTlysεnΔG₃n−GqlucosΔG
yxε−₃sΔGontoG₃GwΔrc₃ptopropεonεcGkcε−Two−εΛεΔ−Gqol−G’urΛ₃cΔUG1996SGY]SGY]XTY]Y 38

1084 mβ₃llΔnαΔsGεnGεntΔαr₃tεnαG₄εosΔnsorsG₃n−GpskGΛorGonTlεnΔGmonεtorεnαG₃n−GcontrolUG1996SGX[SGYXTZX 54
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1083 pΔrrεcΔnεumGs₃ltsG₃sGtruΔGsu₄str₃tΔsGoΛGαlucosΔGoxε−₃sΔUG1996SG`XSGY]TZa 11

1082 olΔctrocβΔmεc₃lG₃−sorptεonGoΛGαlucosΔGoxε−₃sΔGontoGpolypyrrolΔGΛεlmGΛorGtβΔGconstructεonGoΛG₃G
αlucosΔG₄εosΔnsorUG1996SGZWSGXZaTX[X 22

1081 mov₃lΔntGΔnzymΔGεmmo₄εlεz₃tεonGonGp₃r₃m₃αnΔtεcGpoly₃crolΔεnG₄Δ₃−sUGBiosensors and Bioelectronics
SG1996SGXXSG[[ZTb 11.8 37

1080 uεnΔtεcsGoΛGoT₄ΔnzoquεnonΔGmΔ−ε₃tΔ−Goxε−₃tεonGoΛGαlucosΔG₄yGαlucosΔGoxε−₃sΔG₃tGΔ−αΔGpl₃nΔG
pyrolytεcGαr₃pβεtΔGΔlΔctro−ΔUG1996SGbSG]caT`WX 15

1079 nΔvΔlopmΔntGoΛG₃GpyrroloquεnolεnΔGquεnonΔGOz……PGmΔ−ε₃tΔ−GαlucosΔGoxε−₃sΔGΔnzymΔGΔlΔctro−ΔGΛorG
−ΔtΔctεonGoΛGαlucosΔGεnGΛruεtGjuεcΔUG1996SGbSGbaWTba] 22

1078 mryst₃lGstructurΔGoΛGtrεsO[S[iT−εmΔtβoxyTYSYiT₄εpyrε−εnΔPεronGOssPG₄εsGOβΔx₃Λluoropβospβ₃tΔPGSGsolv₃tΔG
wεtβGxTmΔtβylTYTpyrrolε−onΔUG1996SGY[aSGYZaTY[] 10

1077 onzym₃tεcGmΔm₄r₃nΔsGΛorG−ΔtΔrmεn₃tεonGoΛGsomΔG−εs₃ccβ₃rε−ΔsG₄yGmΔ₃nsGoΛG₃nGoxyαΔnGΔlΔctro−ΔUG
Biosensors and BioelectronicsSG1996SGXXSGZ]]T`[ 11.8 24

1076 snGvεvoG₃n−GεnGvεtroG−Δ₃ctεv₃tεonGr₃tΔsGoΛGz“poTcouplΔ−GαlucosΔGoxε−₃sΔUGBiosensors and 
BioelectronicsSG1996SGXXSGacXTb 11.8 8

1075 olΔctrocβΔmεlumεnΔscΔncΔG−ΔtΔctεonGoΛGαlucosΔGoxε−₃sΔG₃sG₃Gmo−ΔlGΛorGΛlowGεnjΔctεonG
εmmuno₃ss₃ysUGBiosensors and BioelectronicsSG1996SGXXSGbW]TbXW 11.8 36

1074 RΔvΔrsε₄lΔGcouplεnαGoΛGαlucoΔnzymΔsGonGΛluorε−ΔTsΔnsεtεvΔGpo“G₄εosΔnsorsG₄₃sΔ−GonG
lΔctεnTαlucoprotΔεnG₄εn−εnαUGBiosensors and BioelectronicsSG1996SGXXSGXYYcTXYZ` 11.8 16

1073 qlucosΔGoxε−₃sΔGmΔ−ε₃tεonG₄yGsolu₄lΔG₃n−Gεmmo₄εlεzΔ−GΔlΔctro₃ctεvΔG−ΔtΔrαΔntsUGBiosensors and 
BioelectronicsSG1996SGXXSGZW]TX] 11.8 13

1072 ’olTαΔlG−ΔrεvΔ−GcΔr₃mεcTc₃r₄onGΔnzymΔGΔlΔctro−ΔsdGqlucosΔGoxε−₃sΔG₃sG₃GtΔstGc₃sΔUG1996SGaSGXYZTXYb 27

1071 xovΔlGεnstrumΔnt₃tεonGΛorGrΔ₃lTtεmΔGmonεtorεnαGusεnαGmεnε₃turεzΔ−GΛlowGsystΔmsGwεtβGεntΔαr₃tΔ−G
₄εosΔnsorsUG1997SGZ[GOGztGZPSGYcXTZWY 43

1070 kGmom₄εnΔ−GmβΔmεc₃lG₃n−GolΔctrocβΔmεc₃lGkppro₃cβG”sεnαGlεsOtrεΛluoro₃cΔtoxyPεo−o₄ΔnzΔnΔG₃n−G
qlucosΔGyxε−₃sΔGΛorGtβΔGnΔtΔctεonGoΛGmβlorεn₃tΔ−GzβΔnolsUG1997SG`cSG[ZY[TZW 34

1069 ’uα₃rGoxε−orΔ−uct₃sΔsG₃n−GvΔr₃trylG₃lcoβolGoxε−₃sΔG₃sGrΔl₃tΔ−GtoGlεαnεnG−Δαr₃−₃tεonUG1997SG]ZSGXX]TZX 101

1068 v₃yΔrT₄yTv₃yΔrG’ΔlΛTkssΔm₄lyGoΛGqlucosΔGyxε−₃sΔGwεtβG₃GzolyO₃llyl₃mεnΔPΛΔrrocΔnΔGRΔ−oxGwΔ−ε₃torUG
1997SGXZSGYaWbTYaX` 384

1067 smmo₄εlεz₃tεonGoΛGαlucosΔGoxε−₃sΔGontoG₃Gv₃nαmuεrTllo−αΔttGultr₃tβεnGΛεlmGoΛG₃GcΔllulosΔG−Δrεv₃tεvΔG
−ΔposεtΔ−GonG₃GsΔlΛT₃ssΔm₄lΔ−Gmonol₃yΔrUG1997SG[SGYacTYcX 22

1066 kmpΔromΔtrεcG₄εosΔnsorGwεtβGpβysεc₃llyGεmmo₄εlεzΔ−GαlucosΔGoxε−₃sΔGonG₃Gz–kGcryoαΔlGmΔm₄r₃nΔUG
1997SG[[SGb]cT`` 23
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1065 ’olâ��qΔlGw₃tΔrε₃lsGεnGolΔctrocβΔmεstryUG1997SGcSGYZ][TYZa] 332

1064 mβ₃r₃ctΔrεstεcsGoΛGtβΔGαlucosΔGoxε−₃sΔG₃tG−εΛΛΔrΔntGsurΛ₃cΔsUG1997SG[YSG`ZT`c 19

1063 nΔsεαnGoΛGnovΔlGmolΔcul₃rGwεrΔsGΛorGrΔ₃lεzεnαGlonαT−εst₃ncΔGΔlΔctronGtr₃nsΛΔrUG1997SG[YSGY]TZZ 21

1062 wo−εΛεΔ−GzwwkGmonosεzΔGmεcro₄Δ₃−sGΛorGαlucosΔGoxε−₃sΔGεmmo₄εlεz₃tεonUG1997SG`]SGaXTa` 77

1061 monvΔrsεonGoΛGyGspΔcεΔsG₄yGcΔllo₄εosΔG−Δβy−roαΔn₃sΔGOcΔllo₄εosΔGoxε−₃sΔPG₃n−GαlucosΔGoxε−₃sΔGâ��G₃G
comp₃rεsonUG1997SGXcSGZacTZb[ 17

1060 RΔαul₃toryGrolΔGoΛGsurΛ₃ct₃ntsGεnGtβΔGkεnΔtεcsGoΛGαlucosΔGoxε−₃sΔTc₃t₃lyzΔ−Goxε−₃tεonGoΛ−TαlucosΔG₄yG
ΛΔrrocΔnεumG₃n−nT₄utylΛΔrrocΔnεumGεonsUG1997SG[`SGXaWWTXaW` 1

1059
vεαβtTcontrollΔ−GΔlΔctronGtr₃nsΛΔrGrΔ₃ctεonsG₃tGpβotoεsomΔrεz₃₄lΔGmonol₃yΔrGΔlΔctro−ΔsG₄yGmΔ₃nsG
oΛGΔlΔctrost₃tεcGεntΔr₃ctεonsdG₃ctεvΔGεntΔrΛ₃cΔsGΛorGtβΔG₃mpΔromΔtrεcGtr₃ns−uctεonGoΛGrΔcor−Δ−G
optεc₃lGsεαn₃lsUGBiosensors and BioelectronicsSG1997SGXYSGaWZTaXc

11.8 59

1058 wo−εΛεΔ−GzwwkGmonosεzΔGmεcro₄Δ₃−sGΛorGαlucosΔGoxε−₃sΔGεmmo₄εlεz₃tεonUG1997SG`]SGaXTa` 10

1057 “unεnαGoΛGlεpε−G₄εl₃yΔrGΛluε−εtyGrΔαul₃tΔsGmΔ−ε₃tΔ−GΔlΔctronGtr₃nsΛΔrGrΔ₃ctεonsGoΛGαlucosΔGoxε−₃sΔG
εmmo₄εlεzΔ−GonGlεpε−G₄εl₃yΔrGΛεlmsGonG₃nGΔlΔctro−ΔUG1997SG[YSG]cT`Y 12

1056 zβotoswεtcβ₃₄lΔG₄εom₃tΔrε₃lsG₃sGαroun−sGΛorGopto₄εoΔlΔctronεcG−ΔvεcΔsUG1997SG[YSG[ZT]a 42

1055 nΔtΔctεonGoΛGβy−roαΔnGpΔroxε−ΔG₃n−GotβΔrGmolΔculΔsGoΛG₄εoloαεclGεmport₃ncΔG₃tG₃nGΔlΔctroc₃t₃ltεcG
surΛ₃cΔGonG₃Gc₃r₄onGΛε₄ΔrGmεcroΔlΔctro−ΔUG1997SGcSGXWYTXWc 45

1054 zΔroxε−₃sΔTαlucosΔGoxε−₃sΔTpolyO₃mpβεpβεlεcGpyrrolΔPG₄εoΔlΔctro−ΔGΛorGsΔlΔctεvΔlyGmΔ−ε₃tΔ−G
₃mpΔromΔtrεcG−ΔtΔctεonGoΛGαlucosΔUG1997SGcSGccbTXWW[ 16

1053
qlucosΔG−ΔtΔrmεn₃tεonGεnG₄loo−Gs₃mplΔsGusεnαGΛlowGεnjΔctεonG₃n₃lysεsG₃n−G₃nG₃mpΔromΔtrεcG
₄εosΔnsorG₄₃sΔ−GonGαlucosΔGoxε−₃sΔGεmmo₄εlεzΔ−GonGβΔx₃cy₃noΛΔrr₃tΔGmo−εΛεΔ−GnεckΔlGΔlΔctro−ΔUG
1997SGZ]WSGcXTc`

45

1052 qlucosΔGoxε−₃sΔVpolyεonGcomplΔxT₄εl₃yΔrGmΔm₄r₃nΔGΛorGΔlεmεn₃tεonGoΛGΔlΔctro₃ctεvΔGεntΔrΛΔrΔntsGεnG
₃mpΔromΔtrεcGαlucosΔGsΔnsorUG1998SGZ`[SGXaZTXac 64

1051 kssΔssmΔntGoΛGαlucosΔGoxε−₃sΔG₄Δβ₃vεourGεnG₃lcoβolεcGsolutεonsGusεnαG−εspos₃₄lΔGΔlΔctro−ΔsUG1998SG
Z`bSGYXcTYZX 19

1050 lεosΔnsorsG₄₃sΔ−GonGlεαβtT₃−−rΔss₃₄lΔGpotΔntεomΔtrεcGsΔnsorsGΛorGurΔ₃SGpΔnεcεllεnG₃n−GαlucosΔUG1998
SGZaZSGcTXZ 68

1049 “rεsO[S[iT−εmΔtβoxyTYSYiT₄εpyrε−εnΔPosmεumOssPSG₃mpΔromΔtrεcGpropΔrtεΔsG₃n−Gcryst₃lGstructurΔUG
1998SGYa[SG`[TaY 13

1048 on₃ntεosΔlΔctεvΔGβy−roxyl₃tεonGoΛG[T₃lkylpβΔnolsG₄yGv₃nεllylG₃lcoβolGoxε−₃sΔUG1998SG]cSGXaXTa 29
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1047 zyr₃nosΔGyxε−₃sΔGwo−εΛεΔ−Gm₃r₄onGz₃stΔGolΔctro−ΔsGΛorGwonos₃ccβ₃rε−ΔGnΔtΔrmεn₃tεonUG1998SGXWSGYYZTYZW 33

1046 olΔctroc₃t₃lytεcGyxε−₃tεonGoΛG’ulΛβy−rylGmompoun−sG₃tGRutβΔnεumOsssPGnεpβΔnyl−εtβεoc₃r₄₃m₃tΔG
wo−εΛεΔ−Gm₃r₄onGz₃stΔGolΔctro−ΔUG1998SGXWSGaacTabZ 51

1045 wytεlusGΔ−ulεsGk−βΔsεvΔGzrotΔεnGOwkzPG₃sG₃nGonzymΔGsmmo₄εlεz₃tεonGw₃trεxGεnGtβΔGp₃₄rεc₃tεonGoΛG
onzymΔTl₃sΔ−GolΔctro−ΔsUG1998SGXWSGXXcZTXXcc 13

1044
olΔctrosyntβΔsεzΔ−GnonTcon−uctεnαGpolymΔrsG₃sGpΔrmsΔlΔctεvΔGmΔm₄r₃nΔsGεnG₃mpΔromΔtrεcG
ΔnzymΔGΔlΔctro−ΔsdG₃GαlucosΔG₄εosΔnsorG₄₃sΔ−GonG₃GcoTcrosslεnkΔ−GαlucosΔGoxε−₃sΔVovΔroxε−εzΔ−G
polypyrrolΔG₄εl₃yΔrUGBiosensors and BioelectronicsSG1998SGXZSGXWZTXY

11.8 82

1043 knG₃mpΔromΔtrεcGαlucosΔToxε−₃sΔVpolyOoTpβΔnylΔnΔ−ε₃mεnΔPG₄εosΔnsorGΛorGmonεtorεnαG₄r₃εnG
Δxtr₃cΔllul₃rGαlucosΔdGεnGvεvoGcβ₃r₃ctΔrεs₃tεonGεnGtβΔGstrε₃tumGoΛGΛrΔΔlyTmovεnαGr₃tsUG1998SGacSG`]Ta[ 93

1042 zΔrΛorm₃ncΔGoΛGsu₄cut₃nΔouslyGεmpl₃ntΔ−GαlucosΔGsΔnsorsdG₃GrΔvεΔwUG1998SGXXSGX`ZTa[ 59

1041 zulsΔ−GkmpΔromΔtrεcGnΔtΔctεonGoΛGwεcro−ε₃lys₃tΔsGΛromGtβΔGqlucosΔGyxε−₃sΔGRΔ₃ctεonUG1998SGaWSGbWXTbW` 17

1040 zβotoswεtcβ₃₄lΔGkntεαΔnâ��kntε₄o−yGsntΔr₃ctεonsG’tu−εΔ−G₄yGsmpΔ−₃ncΔG’pΔctroscopyUG1998SGXWYSGXWZ]cTXWZ`a 95

1039 k−sorptεonGsnΛluΔncΔGonGlεosΔp₃r₃tεonG₃n−Gsn₃ctεv₃tεonUG1998SGYXZTY]b

1038 lεoΔnc₃psul₃tεonGεnG’olTqΔlGql₃ssΔsUG1998SG]XcSGXaX 10

1037 ’tructur₃lG₃n−GkεnΔtεcGpropΔrtεΔsGoΛGnonαlycosyl₃tΔ−GrΔcom₄εn₃ntGzΔnεcεllεumG₃m₃α₃s₃kεΔnsΔG
αlucosΔGoxε−₃sΔGΔxprΔssΔ−GεnGoscβΔrεcβε₃GcolεUG1998SG`[SGX[W]TXX 63

1036 momp₃rεsonGoΛGtΔcβnεquΔsGΛorGΔnzymΔGεmmo₄εlεz₃tεonGonGsεlεconGsupportsUG1999SGY[SGY`TZ[ 153

1035 m₃lcul₃tεonGoΛGεmmo₄εlεzΔ−GΔnzymΔGrΔ₃ctεonGproαrΔssGcurvΔsGΛromGnΔstΔ−Gor−ΔrΔ−TsΔquΔntε₃lGr₃tΔG
ΔxprΔssεonsUG1999SGY[SG`a]T`b` 2

1034
olΔctronεcGtr₃ns−uctεonGoΛGpβotostεmul₃tΔ−G₄εn−εnαGεntΔr₃ctεonsG₃tGpβotoεsomΔrεz₃₄lΔGmonol₃yΔrG
ΔlΔctro−ΔsdGnovΔlG₃ppro₃cβΔsGΛorGopto₄εoΔlΔctronεcGsystΔmsG₃n−GrΔvΔrsε₄lΔGεmmunosΔnsorG−ΔvεcΔsUG
1999SGX]SGccXTXWWY

18

1033 onzymΔGΔlΔctro−ΔsG₄₃sΔ−GonGsΔlΛT₃ssΔm₄lΔ−Gmonol₃yΔrsGoΛGtβεolGcompoun−sGonGαol−UG1999SG[[SGZbZZTZbZb 28

1032 qlucosΔGoxε−₃sΔGΔlΔctro−ΔsGvε₃GrΔconstεtutεonGoΛGtβΔG₃poTΔnzymΔdGt₃εlorεnαGoΛGnovΔlGαlucosΔG
₄εosΔnsorsUG1999SGZb]SG[]T]b 126

1031 nεrΔctGΔlΔctronGtr₃nsΛΔrG₄ΔtwΔΔnGβΔmΔTcont₃εnεnαGΔnzymΔsG₃n−GΔlΔctro−ΔsG₃sG₄₃sεsGΛorGtβεr−G
αΔnΔr₃tεonG₄εosΔnsorsUG1999SG[WWSGcXTXWb 456

1030 momplΔx₃tεonGoΛGrutβΔnεumGwεtβGαlucosΔGoxε−₃sΔGmo−εΛεΔ−G₄yG[Tpyrε−εnΔ₃cΔtεcG₃n−G
[Tεmε−₃zolΔ₃cΔtεcG₃cε−sUG1999SGcSGXaZTXa] 1

(1999-1998)

7



1029 snΛluΔncΔGoΛGpolymΔrεz₃tεonGp₃r₃mΔtΔrsG₃n−GΔntr₃pmΔntGεnGpolyOβy−roxyΔtβylGmΔtβ₃cryl₃tΔPGonG
₃ctεvεtyG₃n−Gst₃₄εlεtyGoΛGqynUG1999SGaSGb]TcX 20

1028 mβΔmεc₃llyGwo−εΛεΔ−GqlucosΔGyxε−₃sΔGwεtβGonβ₃ncΔ−Gry−ropβo₄εcεtydGk−sorptεonG₃tGzolystyrΔnΔSG
’εlεc₃SG₃n−G’εlεc₃Gmo₃tΔ−G₄yGvεpε−Gwonol₃yΔrsUG1999SGYXbSGZWWTZWb 20

1027 x₃turΔGoΛGoxyαΔnG₃ctεv₃tεonGεnGαlucosΔGoxε−₃sΔGΛromGkspΔrαεllusGnεαΔrdGtβΔGεmport₃ncΔGoΛG
ΔlΔctrost₃tεcGst₃₄εlεz₃tεonGεnGsupΔroxε−ΔGΛorm₃tεonUG1999SGZbSGb]aYTbX 82

1026 ”sΔGoΛGwεxΔ−G’ΔlΛTkssΔm₄lΔ−Gwonol₃yΔrsGεnG₃G’tu−yGoΛGtβΔGoΛΛΔctGoΛGtβΔGwεcroΔnvεronmΔntGonG
smmo₄εlεzΔ−GqlucosΔGyxε−₃sΔUG1999SGX]SGXXcbTXYWa 81

1025 kGv₃yΔrT₄yTv₃yΔrGnΔposεtεonGoΛGmonc₃n₃v₃lεnGkG₃n−Gx₃tεvΔGqlucosΔGyxε−₃sΔGtoGpormGwultεl₃yΔrG“βεnG
pεlmsGΛorGlεosΔnsorGkpplεc₃tεonsUG1999SGYbSGZ`]TZ`` 21

1024 olΔctronG“r₃nsportG₃n−G“woTnεmΔnsεon₃lGyrα₃nεz₃tεonGoΛGwΔt₃lloprotΔεnGk−sor₄₃tΔsGsnvΔstεα₃tΔ−G
₄yGmyclεcG–olt₃mmΔtryG₃n−GsnG’εtuG’c₃nnεnαG“unnΔllεnαG₃n−GktomεcGporcΔGwεcroscopyUG1999SGZaSGXZZTX`W

1023 –olt₃mmΔtryGsnG–εvoGΛorGmβΔmεc₃lGkn₃lysεsGoΛGtβΔGvεvεnαGlr₃εnUG2000SG 3

1022 ’ΔmεTonTlεnΔG₃n₃lysεsGΛorGΛ₃stG₃n−GprΔcεsΔGmonεtorεnαGoΛG₄εorΔ₃ctεonGprocΔssΔsUG1996SG]YSGYZaT[a 11

1021 smprovΔ−GopΔr₃tεon₃lGst₃₄εlεtyGoΛGpΔroxε−₃sΔsG₄yGcoεmmo₄εlεz₃tεonGwεtβGαlucosΔGoxε−₃sΔUG2000SG`cSGYb`TYcX 124

1020 zΔrmsΔlΔctεvΔGlΔβ₃vεorGoΛG₃nGolΔctrosyntβΔsεzΔ−SGxoncon−uctεnαG“βεnGpεlmGoΛGzolyOYTn₃pβtβolPG₃n−G
stsGkpplεc₃tεonGtoGonzymΔGsmmo₄εlεz₃tεonUG2000SGXYSGbY]TbZW 24

1019 z₃r₃mΔtΔrsGεmport₃ntGεnGtunεnαGtβΔGrΔsponsΔGoΛGmonol₃yΔrGΔnzymΔGΔlΔctro−ΔsGΛ₃₄rεc₃tΔ−GusεnαG
sΔlΛT₃ssΔm₄lΔ−Gmonol₃yΔrsGoΛG₃lk₃nΔtβεolsUGBiosensors and BioelectronicsSG2000SGX]SGYYcTZc 11.8 68

1018
’tr₃tΔαεΔsGΛorGtβΔGεmprovΔmΔntGoΛG₃nG₃mpΔromΔtrεcGcβolΔstΔrolG₄εosΔnsorG₄₃sΔ−GonG
ΔlΔctropolymΔrεz₃tεonGεnGΛlowGsystΔmsdGusΔGoΛGcβ₃rαΔTtr₃nsΛΔrGmΔ−ε₃torsG₃n−Gpl₃tεnεz₃tεonGoΛGtβΔG
ΔlΔctro−ΔUG2000SGY[SG]XT`Z

41

1017 oΛΛΔctsGoΛGcon−εtεonsGoΛzΔnεcεllεumGΛunεculosumGqTX]Gcultεv₃tεonGonGpro−uctεonGoΛGΔxtr₃cΔllul₃rG
αlucosΔGoxε−₃sΔUG2000SGZ`SGX`cTXaY

1016 ssol₃tεonG₃n−Gcβ₃r₃ctΔrεz₃tεonGoΛzΔnεcεllεumGΛunεculosumGmut₃ntsGwεtβGΔnβ₃ncΔ−GαlucosΔGoxε−₃sΔG
pro−uctεonUG2000SG`cSG[W`T[XW

1015 smmo₄εlεzΔ−GαlucosΔGoxε−₃sΔGεnGεmpl₃nt₃₄lΔGαlucosΔGsΔnsorGtΔcβnoloαyUG2000SGYSGZaaTbW 19

1014 snGvεtroG₃n−GεnGvεvoG−Δαr₃−₃tεonGoΛGαlucosΔGoxε−₃sΔGΔnzymΔGusΔ−GΛorG₃nGεmpl₃nt₃₄lΔGαlucosΔG
₄εosΔnsorUG2000SGYSGZ`aTa` 43

1013 ’tu−yGoΛGtβΔGnyn₃mεcG’tructurΔGoΛGx₃tεvΔG₃n−Gry−ropβo₄εzΔ−GqlucosΔGyxε−₃sΔG₄yG“εmΔTnom₃εnG
nεΔlΔctrεcG’pΔctroscopyUG2000SGXW[SGa]bbTa]c[ 3

1012 onc₃psul₃tεonGoΛG₄εomolΔculΔsGεnGsεlεc₃GαΔlsUG2001SGXZSGR`aZTR`cX 242
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1011 lεosΔnsorsdGwsmRony™GTG₃GnΔwG₄εosΔnsorGtΔcβnεquΔGΛorGr₃pε−GmΔ₃surΔmΔntGoΛGlynG₃n−GtoxεcεtyUG
2001SG`SGbZTc 27

1010 xSxTnεmΔtβylεn−o₃nεlεnΔGwΔ−ε₃tΔ−TkmpΔromΔtrεcGnΔtΔctεonGoΛGvTl₃ct₃tΔUG2001SGa[SGYZ`cTYZaY 3

1009 kGnovΔlGc₃r₄oβy−r₃tΔd₃ccΔptorGoxε−orΔ−uct₃sΔGΛromGwεcro−ocβεumGnεv₃lΔUG2001SGY`bSGXXZ`T[Y 49

1008 onzym₃tεcGcβΔmεstryGoΛGΛΔrrocΔnΔsdGmεcΔll₃rGtunεnαGoΛGtβΔGαlucosΔGoxε−₃sΔGrΔ₃ctεvεtyGtow₃r−G
solu₄εlεzΔ−GΔlΔctrocβΔmεc₃llyGαΔnΔr₃tΔ−GnT₃lkylΛΔrrεcΔnεumGc₃tεonsUG2001SG`ZaT`ZcSG[`cT[a] 13

1007 “βΔGαlucosΔGsΔnsorGεntΔαr₃t₃₄lΔGεnGtβΔGmεcrocβ₃nnΔlUG2001SGabSGYYXTYYa 14

1006 RΔcom₄εn₃ntGwεcro−ocβεumGnεv₃lΔGc₃r₄oβy−r₃tΔGoxε−₃sΔG₃n−GεtsG₃pplεc₃tεonGεnG₃nG₃mpΔromΔtrεcG
αlucosΔGsΔnsorUGBiosensors and BioelectronicsSG2001SGX`SGZXcTY[ 11.8 12

1005 snΛluΔncΔGoΛGεnΛl₃mm₃toryGcΔllsG₃n−GsΔrumGonGtβΔGpΔrΛorm₃ncΔGoΛGεmpl₃nt₃₄lΔGαlucosΔGsΔnsorsUG
2001SG][SG`cTa] 74

1004 olΔctroαΔnΔr₃tεonGoΛG₃Gry−ropβεlεcGmrossTvεnkΔ−GzolypyrrolΔGpεlmGΛorGonzymΔGolΔctro−ΔGp₃₄rεc₃tεonUG
kpplεc₃tεonGtoGtβΔGkmpΔromΔtrεcGnΔtΔctεonGoΛGqlucosΔUG2001SGXZSGXb`TXcW 34

1003 zrussε₃nGlluΔG₃n−GstsGkn₃loαuΔsdGolΔctrocβΔmεstryG₃n−Gkn₃lytεc₃lGkpplεc₃tεonsUG2001SGXZSGbXZTbXc 710

1002 xovΔlGΔlΔctronGtr₃nsΛΔrGmΔ−ε₃torsG₄₃sΔ−GonG−εcβloroεn−opβΔnolG−Δrεv₃tεvΔsGΛorGl₃ct₃tΔGoxε−₃sΔUG
2001SG]XWSGX[cTX]Y 3

1001 smprovεnαGtβΔGc₃t₃lytεcGpΔrΛorm₃ncΔGoΛGpΔroxε−₃sΔsGεnGorα₃nεcGsyntβΔsεsUG2001SGXcSGaZTbW 97

1000 ’pΔcεΛεcεtyG₃n−GkεnΔtεcGp₃r₃mΔtΔrsGoΛGrΔcom₄εn₃ntGwεcro−ocβεumGnεv₃lΔGc₃r₄oβy−r₃tΔGoxε−₃sΔUG2001
SGXZSGc]TXWX 14

999 “r₃nsmεssεonGolΔctronGwεcroscopyG₃tGmryoαΔnεcG“ΔmpΔr₃turΔsG₃n−Gnyn₃mεcGvεαβtG’c₃ttΔrεnαG’tu−εΔsG
oΛGqlucosΔGyxε−₃sΔGwolΔculΔsG₃n−G’ΔlΛTkααrΔα₃tΔ−Gx₃nop₃rtεclΔsUG2002SGXbSGZZcWTZZcX 11

998 ry−roαΔnGpΔroxε−ΔGαΔnΔr₃tεonGwεtβGεmmo₄εlεzΔ−GαlucosΔGoxε−₃sΔGΛorGtΔxtεlΔG₄lΔ₃cβεnαUG2002SGcZSGbaTc[ 110

997 olΔctrocβΔmεc₃llyGmΔ−ε₃tΔ−GΔlΔctro−ΔposεtεonVΔlΔctropolymΔrεz₃tεonGtoGyεΔl−G₃GαlucosΔG
mεcro₄εosΔnsorGwεtβGεmprovΔ−Gcβ₃r₃ctΔrεstεcsUG2002SGa[SGZ`bTaY 113

996 yptεm₃lGΔnvεronmΔntGΛorGαlucosΔGoxε−₃sΔGεnGpΔrΛluorosulΛon₃tΔ−GεonomΔrGmΔm₄r₃nΔsdG
εmprovΔmΔntGoΛGΛεrstTαΔnΔr₃tεonG₄εosΔnsorsUG2002SGa[SGX]caT`WZ 125

995 olΔctronεcG₃n−Gyptεc₃lG“r₃ns−uctεonGoΛGzβotoεsomΔrεz₃tεonGzrocΔssΔsG₃tGwolΔcul₃rTG₃n−G
lεomolΔcul₃rTpunctεon₃lεzΔ−G’urΛ₃cΔsUG2002SGYXcTY`b 21

994 knG₃mpΔromΔtrεcGsΔnsorGΔmployεnαGαlucosΔGoxε−₃sΔGεmmo₄εlεzΔ−GonGnylonGmΔm₄r₃nΔsGwεtβG
−εΛΛΔrΔntGporΔG−ε₃mΔtΔrG₃n−Gαr₃ΛtΔ−GwεtβG−εΛΛΔrΔntGmonomΔrsUG2002SGXbSG[cT`a 25

(2002-2001)
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993 “ow₃r−G₃nGΔnzymΔT₄₃sΔ−GoxyαΔnGsc₃vΔnαεnαGl₃mεn₃tΔUGsnΛluΔncΔGoΛGεn−ustrε₃lGl₃mεn₃tεonGcon−εtεonsG
onGtβΔGpΔrΛorm₃ncΔGoΛGαlucosΔGoxε−₃sΔUG2002SGacSGZaT[Y 23

992 lεoorα₃nεcGmΔcβ₃nεsmsGoΛGtβΔGΛorm₃tεonGoΛGΛrΔΔGr₃−εc₃lsGc₃t₃lyzΔ−G₄yGαlucosΔGoxε−₃sΔUG2002SGZWSGc]TXW` 7

991 x₃tεvΔG₃n−Gmo−εΛεΔ−GαlucosΔGoxε−₃sΔGεnGrΔvΔrsΔ−GmεcΔllΔsUG2002SGY[SGXaaTXbZ 17

990 “r₃nsΛΔrGoΛGmεxΔ−GprotΔεnâ��Λ₃ttyG₃cε−GvlGΛεlmsGontoG’εV’εyYGsu₄str₃tΔsUGsnΛluΔncΔGoΛGtβΔGsurΛ₃cΔGΛrΔΔG
ΔnΔrαyUG2002SGYYSGacTb] 22

989 montεnuousGmonεtorεnαGoΛGnTαlucosΔG₃n−GvTl₃ct₃tΔG₄yGΛlowGεnjΔctεonG₃n₃lysεsUG2002SGZWSGXYcTXZZ 7

988 n₃t₃GΛromGovΔrl₃ppεnαGsεαn₃lsG₃tG₃nG₃mpΔromΔtrεcGΔlΔctro−ΔGusεnαG₃−mεtt₃ncΔGvΔctorsUG2002SG]YXSG`XTaX 4

987 murrΔntGrΔsΔ₃rcβG₃ctεvεtyGεnG₄εosΔnsorsUG2003SGZaaSG[[`T`b 227

986 nεnuclΔ₃rGvΔrsusGmononuclΔ₃rGrutβΔnεumOssPG₃n−GosmεumOssPGcomplΔxΔsG₃sGpotΔntGmΔ−ε₃torsGoΛG
αlucosΔGoxε−₃sΔeGcryst₃lGstructurΔGoΛG[ysmlO[S[NT₄pyPO₄pyPYølp[UG2003SGbSGbX]TYY 7

985 v₃yΔrT₄yTl₃yΔrG₃ssΔm₄lyGoΛGXS[T−ε₃mεno₃ntβr₃quεnonΔG₃n−GαlucosΔGoxε−₃sΔUG2003SGaaSGZcWTZc` 25

984 “βΔGcorrΔl₃tεonGoΛGtβΔGcomplΔxG−εΔlΔctrεcGconst₃ntG₃n−G₄loo−GαlucosΔG₃tGlowGΛrΔquΔncyUGBiosensors 
and BioelectronicsSG2003SGXcSGZYXT[ 11.8 60

983 kGtβΔorΔtεc₃lGstu−yGoΛGtβΔG−εoxyαΔnG₃ctεv₃tεonG₄yGαlucosΔGoxε−₃sΔG₃n−GcoppΔrG₃mεnΔGoxε−₃sΔUG2003SG
X`[aSGXaZTb 31

982 llΔ₃cβεnαGkαΔntsUG2003SG 1

981 UG2003SG 64

980 “Rkx’s“syxGwo“kvGmrows’“R GypGqv”my’oGy™snk’oSGryR’oRkns’rGzoRy™snk’oSGkxnG
Rovk“onGoxZ wo’UG2004SG]]SGYWXTY`c 32

979 zro−uctεonGoΛGzΔnεcεllεumGΛunεculosumG[ZZGqlucosΔGyxε−₃sΔG₃n−GstsGzropΔrtεΔsUG2004SG[WSGY]TYc 28

978 “βΔGcβΔmεc₃lGmΔcβ₃nεsmGoΛG₃ctεonGoΛGαlucosΔGoxε−₃sΔGΛromGkspΔrαεllusGnεαΔrUG2004SGY`WSG`cTbZ 73

977 kss₃yGΛorGαlucosΔGoxε−₃sΔGΛromGkspΔrαεllusGnεαΔrG₃n−GzΔnεcεllεumG₃m₃α₃s₃kεΔnsΔG₄yGpourεΔrG
tr₃nsΛormGεnΛr₃rΔ−GspΔctroscopyUG2004SGZZZSGZYWTa 33

976 smmo₄εlεz₃tεonGoΛGαlucosΔGoxε−₃sΔGontoGΔlΔctrocβΔmεc₃llyGprΔp₃rΔ−GpolyO₃nεlεnΔTcoTΛluoro₃nεlεnΔPG
ΛεlmsUG2004SGcXSGZcccT[WW` 28
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975 qlucosΔGlεosΔnsorGl₃sΔ−GonGwultεT—₃llΔ−Gm₃r₄onGx₃notu₄ΔGwo−εΛεΔ−Gql₃ssyGm₃r₄onGolΔctro−ΔUG
2004SGX`SGX`caTXaWZ 50

974 rεαβlyG’ΔnsεtεvΔGkmpΔromΔtrεcGqlucosΔGlεosΔnsorGl₃sΔ−GonGql₃ssyGm₃r₄onGolΔctro−ΔGwεtβG
moppΔrVz₃ll₃−εumGmo₃tεnαUG2004SGX`SGXbW`TXbXZ 23

973 momp₃rεsonsGoΛGpl₃tεnumSGαol−SGp₃ll₃−εumG₃n−Gαl₃ssyGc₃r₄onG₃sGΔlΔctro−ΔGm₃tΔrε₃lsGεnGtβΔG−ΔsεαnGoΛG
₄εosΔnsorsGΛorGαlut₃m₃tΔUGBiosensors and BioelectronicsSG2004SGXcSGX]YXTb 11.8 111

972 smprovΔmΔntGoΛGβomoαΔnΔεtyGoΛG₃n₃lytεc₃lG₄εo−ΔvεcΔsG₄yGαΔnΔGm₃nεpul₃tεonUG2004SGa`SG`ZYTb 18

971 qlucosΔGsΔnsorG₄₃sΔ−GonGαlucosΔGoxε−₃sΔGεmmo₄εlεzΔ−G₄yGzεrconεumGpβospβ₃tΔUG2004SGYWSGX`Z]Tb 12

970 “βΔGsnΛluΔncΔGoΛGr₃lε−ΔG₃n−Gxεtr₃tΔGsonsGonGqlucosΔGkss₃yG”sεnαG₃GqlucosΔGolΔctro−ΔUG2005SGX][TX`X

969 qlucosΔG₄εosΔnsorG₄₃sΔ−GonGsΔlΛT₃ssΔm₄lΔ−Gαol−Gn₃nop₃rtεclΔsG₃n−G−ou₄lΔTl₃yΔrGY−TnΔtworkG
OZTmΔrc₃ptopropylPTtrεmΔtβoxysεl₃nΔGpolymΔrGontoGαol−Gsu₄str₃tΔUG2005SGXW[SGXcXTXcb 58

968 kGnovΔlSG−εspos₃₄lΔSGscrΔΔnTprεntΔ−G₃mpΔromΔtrεcG₄εosΔnsorGΛorGαlucosΔGεnGsΔrumGΛ₃₄rεc₃tΔ−GusεnαG₃G
w₃tΔrT₄₃sΔ−Gc₃r₄onGεnkUGBiosensors and BioelectronicsSG2005SGYXSGaXYTb 11.8 86

967 kmpΔromΔtrεcSGscrΔΔnTprεntΔ−SGαlucosΔG₄εosΔnsorGΛorG₃n₃lysεsGoΛGβum₃nGpl₃sm₃Gs₃mplΔsGusεnαG₃G
₄εocomposεtΔGw₃tΔrT₄₃sΔ−Gc₃r₄onGεnkGεncorpor₃tεnαGαlucosΔGoxε−₃sΔUG2005SGZ[aSGXaTYZ 67

966
kΛΛεnεtyGcβrom₃toαr₃pβyGwεtβGmonolεtβεcGc₃pεll₃ryGcolumnsUGssUGzolymΔtβ₃cryl₃tΔGmonolεtβsGwεtβG
εmmo₄εlεzΔ−GlΔctεnsGΛorGtβΔGsΔp₃r₃tεonGoΛGαlycoconjuα₃tΔsG₄yGn₃noTlεquε−G₃ΛΛεnεtyGcβrom₃toαr₃pβyUG
2005SGXWacSGYZ`T[]

81

965 nyn₃mεcGorα₃nεz₃tεonGoΛGmεxΔ−Gv₃nαmuεrGΛεlmsGoΛGαlucosΔGoxε−₃sΔG₃n−GstΔ₃ryl₃mεnΔG₃tGtβΔG₃εrTw₃tΔrG
εntΔrΛ₃cΔUG2005SG[]SGYWWTb 10

964 wolΔcul₃rG−εmΔnsεonsGoΛG−rεΔ−GαlucosΔGoxε−₃sΔGonG₃GkuOXGXGXPGsurΛ₃cΔGstu−εΔ−G₄yG−yn₃mεcGmo−ΔG
sc₃nnεnαGΛorcΔGmεcroscopyUG2005SG]WSG[b`XT[b`a 20

963 kcβεΔvεnαGnεrΔctGolΔctrεc₃lGmonnΔctεonGtoGqlucosΔGyxε−₃sΔG”sεnαGklεαnΔ−G’εnαlΔG—₃llΔ−Gm₃r₄onG
x₃notu₄ΔGkrr₃ysUG2005SGXaSGZbT[` 273

962 UG2005SG 114

961 onzymΔTεmmo₄εlεzΔ−G’εyYâ��’εGΔlΔctro−ΔdGp₃stGεntΔrΛ₃cε₃lGΔlΔctronGtr₃nsΛΔrGwεtβGprΔsΔrvΔ−GΔnzym₃tεcG
₃ctεvεtyUG2005SGbaSGY]ZcWX 10

960 lεo₃ctεvΔG’olTqΔlGry₄rε−sUG2005SGZbaT[W[ 3

959 kpplεc₃tεonsGoΛGβy₄rε−Gorα₃nεcâ��εnorα₃nεcGn₃nocomposεtΔsUG2005SGX]SGZ]]c 2121

958 onzymΔGst₃₄εlεz₃tεonG₄yGαlut₃r₃l−Δβy−ΔGcrosslεnkεnαGoΛG₃−sor₄Δ−GprotΔεnsGonG₃mεn₃tΔ−GsupportsUG
2005SGXXcSGaWT] 235

(2005-2004)
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957 RΔ−oxGmΔ−ε₃tεonG₃n−GpβotomΔcβ₃nεc₃lGoscεll₃tεonsGεnvolvεnαGpβotosΔnsεtεvΔGcyclomΔt₃l₃tΔ−GRuOssPG
complΔxΔsSGαlucosΔGoxε−₃sΔSG₃n−GpΔroxε−₃sΔUG2005SGaaSGXXZYTc 31

956 zrΔp₃rεnαGc₃t₃lytεcGsurΛ₃cΔsGΛorGsΔnsεnαG₃pplεc₃tεonsG₄yGεmmo₄εlεzεnαGΔnzymΔsGvε₃Gβy−ropβo₄εnG
l₃yΔrsUG2005SGaaSGX`YYTZW 62

955 onzymΔTΔlΔctropolymΔrT₄₃sΔ−G₃mpΔromΔtrεcG₄εosΔnsorsdG₃nGεnnov₃tεvΔGpl₃tΛormGΛorG
tεmΔTtΔmpΔr₃turΔGεntΔαr₃torsUG2005SG]ZSGbb``TaZ 13

954 qlucosΔGoxε−₃sΔGΛromGkspΔrαεllusGnεαΔrdGtβΔGmΔcβ₃nεsmGoΛG₃ctεonGwεtβGmolΔcul₃rGoxyαΔnSGquεnonΔsSG
₃n−GonΔTΔlΔctronG₃ccΔptorsUG2005SGZaSGaZXT]W 184

953 wolΔcul₃rGypto₄εoΔlΔctronεcsUG2005SGZWcTZZb 11

952 yccurrΔncΔG₃n−G₄εoc₃t₃lytεcGpotΔntε₃lGoΛGc₃r₄oβy−r₃tΔGoxε−₃sΔsUG2006SG`WSGXaT][ 47

951 nΔsεαnεnαG₃nGΔnzym₃tεcGoscεll₃tordG₄εst₃₄εlεtyG₃n−GΛΔΔ−₄₃ckGcontrollΔ−Goscεll₃tεonsGwεtβGαlucosΔG
oxε−₃sΔGεnG₃GcontεnuousGΛlowGstεrrΔ−Gt₃nkGrΔ₃ctorUG2006SGXY]SGXc[]X] 30

950 wεcroc₃psulΔsG₃sGâ��’m₃rtG“₃ttooâ��GqlucosΔG’ΔnsorsdGonαεnΔΔrεnαG’ystΔmsGwεtβGonzymΔsG₃n−G
qlucosΔTlεn−εnαG’ΔnsεnαGolΔmΔntsUG2006SGXZXTX`Z 11

949 zrΔp₃r₃tεonGoΛG₃GvΔryGst₃₄lΔGεmmo₄εlεzΔ−G₄εoc₃t₃lystGoΛGαlucosΔGoxε−₃sΔGΛromGkspΔrαεllusGnεαΔrUG
2006SGXYXSGYb[Tc 70

948 olΔctrocβΔmεc₃lGlεosΔnsorsUG2006SG

947 ’tructurΔG₃n−GtβεcknΔssG−ΔpΔn−ΔncΔGoΛGImolΔcul₃rGwεrεnαIGεnGn₃nostructurΔ−GΔnzymΔGmultεl₃yΔrsUG
2006SGabSGZccT[Wa 57

946 nΔvΔlopmΔntGoΛG₃GrΔspεromΔtrεcG₄εocβεpGΛorGΔm₄ryoG₃ssΔssmΔntUG2006SG`SGX[ZbT[[ 18

945 smmo₄εlεz₃tεonGoΛGΔxtr₃cΔllul₃rGαlucosΔGoxε−₃sΔGΛromGzΔnεcεllεumGΛunεculosumG[`UXGonGαΔlsGoΛG
₃lumεnumGorGzεncGβy−roxε−ΔsUG2006SG[YSGXZbTX[[ 1

944 ssol₃tεonG₃n−Gcβ₃r₃ctΔrεz₃tεonGoΛGΔxtr₃cΔllul₃rGαlucosΔGoxε−₃sΔGΛromGzΔnεcεllεumG₃−₃mΔtzεεGvpG
pTYW[[UXUG2006SG[YSGZW[TZXX 8

943 mooxε−₃tεonGoΛGpβΔnolG₃n−G[T₃mεno₃ntεpyrεnSGc₃t₃lyzΔ−G₄yGpolymΔrsG₃n−GcopolymΔrsGoΛGβorsΔr₃−εsβG
rootGpΔroxε−₃sΔG₃n−GzΔnεcεllεumGΛunεculosumG[`UXGαlucosΔGoxε−₃sΔUG2006SG[YSGZccT[Wb 7

942 mβ₃r₃ctΔrεz₃tεonGoΛG₃nGorα₃nεcGpβ₃sΔGpΔroxε−ΔG₄εosΔnsorG₄₃sΔ−GonGβorsΔr₃−εsβGpΔroxε−₃sΔG
εmmo₄εlεzΔ−GεnGo₃stm₃nGk…UGBiosensors and BioelectronicsSG2006SGYYSGXX`TYZ 11.8 12

941 onzym₃tεcGsyntβΔsεsGoΛG₃l−onεcG₃cε−sUG2006SGZ[XSGYYcWTY 17

940 XS[TlΔnzoquεnonΔT₄₃sΔ−GΔlΔctropβorΔtεcG₃ss₃yGΛorGαlucosΔGoxε−₃sΔUG2006SGZ]cSGZ]Tc 13
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939 olΔctrocβΔmεc₃lGnonTΔnzym₃tεcGαlucosΔGsΔnsorsUG2006SG]]`SG[`T]a 891

938 yrα₃nocl₃yTΔnzymΔGΛεlmGΔlΔctro−ΔsUG2006SG]abSGX[]T]] 43

937 kGnovΔlGmΔtβo−GΛorGαlucosΔG−ΔtΔrmεn₃tεonG₄₃sΔ−GonGΔlΔctrocβΔmεc₃lGεmpΔ−₃ncΔGspΔctroscopyG
usεnαGαlucosΔGoxε−₃sΔGsΔlΛT₃ssΔm₄lΔ−G₄εosΔnsorUG2006SG`cSGYWXTb 142

936 xΔwG₃ppro₃cβGtoGtβΔGεmmo₄εlεz₃tεonGoΛGαlucosΔGoxε−₃sΔGonGnonTporousGsεlεc₃GmεcrospβΔrΔsG
Λunctεon₃lεzΔ−G₄yGOZT₃mεnopropylPtrεmΔtβoxysεl₃nΔGOkz“w’PUG2006SG]ZSGYY]TZY 39

935 zrΔsΔrvΔ−GΔnzym₃tεcG₃ctεvεtyGoΛGαlucosΔGoxε−₃sΔGεmmo₄εlεzΔ−GonG₃nGunmo−εΛεΔ−GΔlΔctro−ΔUG2006SGbSGcbaTccY 40

934 qlucosΔGoxε−₃sΔG₃no−ΔGΛorG₄εoΛuΔlGcΔllG₄₃sΔ−GonG−εrΔctGΔlΔctronGtr₃nsΛΔrUG2006SGbSGXYW[TXYXW 245

933 oxprΔssεonGoΛGzΔnεcεllεumGv₃rε₃₄εlΔGzX`GαlucosΔGoxε−₃sΔGαΔnΔGεnGzεcβε₃Gp₃storεsG₃n−Gcβ₃r₃ctΔrεz₃tεonG
oΛGtβΔGrΔcom₄εn₃ntGΔnzymΔUG2006SGZcSGXYZWTXYZ] 20

932 olΔctrεc₃lGwεrεnαGoΛGpyr₃nosΔGoxε−₃sΔGwεtβGosmεumGrΔ−oxGpolymΔrsUG2006SGXXZSG`b[T`cX 57

931 kmpΔromΔtrεcGαlucosΔG₄εosΔnsorG₄₃sΔ−GonGscrΔΔnTprεntΔ−Gc₃r₄onGΔlΔctro−ΔsGmΔ−ε₃tΔ−GwεtβG
βΔx₃cy₃noΛΔrr₃tΔâ��cβεtos₃nGolεαomΔrsGmεxturΔUG2006SGXXaSGYZ`TY[Z 40

930 zro₄εnαGkspΔrαεllusGnεαΔrGαlucosΔGoxε−₃sΔGwεtβGpΔnt₃cy₃noΛΔrr₃tΔOsssPG₃z₃TG₃n−Gtβε₃TcomplΔxΔsUG
2006SGXWWSGX`X[TYY 11

929 zrΔp₃r₃tεonGoΛGrΔsεstεvΔTtypΔGαlucosΔGsΔnsorG₄yGl₃yΔrT₄yTl₃yΔrGtΔcβnεquΔG₃n−GtβΔεrGpropΔrtεΔsUG2006SG
X[SGY]XTY][ 3

928 on₃ntεosΔlΔctεvεtyGoΛGrΔsolvΔ−G˛�G₃n−G˛�GortβorutβΔn₃tΔ−GYTpβΔnylpyrε−εnΔGcomplΔxΔsG
[RuOoTm`r[TYTpyPOvvPYøzp`GOvvg₄pyG₃n−GpβΔnPGtow₃r−GαlucosΔGoxε−₃sΔUG2006SG[XSGXXWTXX` 10

927 kGromoαΔnousGkss₃yGoΛGpknG”sεnαG₃Glεn−εnαGlΔtwΔΔnGkpoTqlucosΔGyxε−₃sΔG₃n−GpknGv₃₄ΔlΔ−GwεtβG
₃nGolΔctro₃ctεvΔGmompoun−UG2006SGXbSGXWWXTXWW` 8

926
kΛΛεnεtyGmonolεtβεcGc₃pεll₃ryGcolumnsGΛorGαlycomεcsVprotΔomεcsdGXUGzolymΔtβ₃cryl₃tΔGmonolεtβsGwεtβG
εmmo₄εlεzΔ−GlΔctεnsGΛorGαlycoprotΔεnGsΔp₃r₃tεonG₄yG₃ΛΛεnεtyGc₃pεll₃ryGΔlΔctrocβrom₃toαr₃pβyG₃n−G
₃ΛΛεnεtyGn₃noTlεquε−Gcβrom₃toαr₃pβyGεnGΔεtβΔrG₃GsεnαlΔGcolumnGorGcolumnsGcouplΔ−GεnGsΔrεΔsUG2006SG
YaSGXWYWTZW

84

925 RΔson₃ncΔGR₃m₃nGspΔctr₃GoΛGtβΔGnΔutr₃lG₃n−G₃nεonεcGr₃−εc₃lGsΔmεquεnonΔsGoΛGΛl₃vεnG₃−ΔnεnΔG
−εnuclΔotε−ΔGεnGαlucosΔGoxε−₃sΔGrΔvεsεtΔ−UG2006SGZaSGbYYTbYc 8

924 xovΔlGpknT−ΔpΔn−ΔntGαlucosΔG−Δβy−roαΔn₃sΔGΛorG₃G−εoxyαΔnTεnsΔnsεtεvΔGαlucosΔG₄εosΔnsorUG2006SG
aWSG`][Tc 139

923 prontsG₃n−GpulsΔsGεnG₃nGΔnzym₃tεcGrΔ₃ctεonGc₃t₃lyzΔ−G₄yGαlucosΔGoxε−₃sΔUG2007SGXW[SG`ccYTa 32

922 nΔvΔlopmΔntGoΛG₃nGkmpΔromΔtrεcGlεosΔnsorG₃n−GzΔrΛorm₃ncΔG’tu−εΔsGwεtβG₃GwεnεmumG
l₃ckαroun−GmurrΔntUG2007SGZ]SG`]cT`a[ 1

(2007-2006)
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921 zolyOoT₃nεsε−εnΔPGΛεlmsGonGmεl−GstΔΔldGΔlΔctrocβΔmεc₃lGsyntβΔsεsG₃n−G₄εosΔnsorG₃pplεc₃tεonUG2007SG[WSGY]]]TY]`Y 7

920 knG₃ppro₃cβGtoGεnGsεtuG−ΔtΔctεonGoΛGβy−roαΔnGpΔroxε−ΔdG₃pplεc₃tεonGoΛG₃GcommΔrcε₃lGnΔΔ−lΔTtypΔG
ΔlΔctro−ΔUG2007SGYbSGX]ZZT[Y 6

919 –₃rεousG₃pplεc₃tεonsGoΛGεmmo₄εlεzΔ−GαlucosΔGoxε−₃sΔG₃n−GpolypβΔnolGoxε−₃sΔGεnG₃Gcon−uctεnαG
polymΔrGm₃trεxUG2007SG[XSG[cT]] 19

918 sncorpor₃tεonGoΛGαlucosΔGoxε−₃sΔGεntoGv₃nαmuεrTllo−αΔttGΛεlmsG₄₃sΔ−GonGzrussε₃nG₄luΔG₃pplεΔ−GtoG
₃mpΔromΔtrεcGαlucosΔG₄εosΔnsorUG2007SGYZSG[`a]TbX 74

917 x₃nowεrεnαGoΛGtβΔGm₃t₃lytεcG’εtΔGoΛGxovΔlGwolΔcul₃rGonzymΔâ��wΔt₃lGry₄rε−sGtoGolΔctro−ΔsUG2007SG
XXXSG]a``T]a`c 18

916 wolΔcul₃rGIwεrεnαIGαlucosΔGoxε−₃sΔGεnGsupr₃molΔcul₃rG₃rcβεtΔcturΔUG2007SGbSGYW`ZTaX 40

915 zrΔsΔrvΔ−GΔnzym₃tεcG₃ctεvεtyGoΛGαlucosΔGoxε−₃sΔGεmmo₄εlεzΔ−GonGunmo−εΛεΔ−GΔlΔctro−ΔsGΛorGαlucosΔG
−ΔtΔctεonUGBiosensors and BioelectronicsSG2007SGYYSGYX]bT`[ 11.8 26

914
kmpΔromΔtrεcGαlucosΔG₄εosΔnsorG₄₃sΔ−GonGmultεl₃yΔrGΛεlmsGvε₃Gl₃yΔrT₄yTl₃yΔrGsΔlΛT₃ssΔm₄lyGoΛG
multεTw₃llGc₃r₄onGn₃notu₄ΔsSGαol−Gn₃nop₃rtεclΔsG₃n−GαlucosΔGoxε−₃sΔGonGtβΔGztGΔlΔctro−ΔUG
Biosensors and BioelectronicsSG2007SGYYSGYb][T`W

11.8 177

913 kGsΔnsεtεvΔGnonΔnzym₃tεcGαlucosΔGsΔnsorGεnG₃lk₃lεnΔGmΔ−ε₃GwεtβG₃GcoppΔrGn₃noclustΔrVmultεw₃llG
c₃r₄onGn₃notu₄ΔTmo−εΛεΔ−Gαl₃ssyGc₃r₄onGΔlΔctro−ΔUG2007SGZ`ZSGX[ZT]W 479

912 wultεl₃yΔrGmΔm₄r₃nΔsGvε₃Gl₃yΔrT₄yTl₃yΔrG−ΔposεtεonGoΛGαlucosΔGoxε−₃sΔG₃n−GkuGn₃nop₃rtεclΔsGonG₃GztG
ΔlΔctro−ΔGΛorGαlucosΔGsΔnsεnαUG2007SGYaSGbcWTbc[ 21

911 vowGpotΔntε₃lG−ΔtΔctεonGoΛGαlucosΔG₃tGc₃r₄onGn₃notu₄ΔGmo−εΛεΔ−Gαl₃ssyGc₃r₄onGΔlΔctro−ΔGwεtβG
ΔlΔctropolymΔrεzΔ−GpolyOtoluε−εnΔG₄luΔGyPGΛεlmUG2007SG]ZSGYabTYb[ 45

910 oxpΔrεmΔnt₃lGcβ₃r₃ctΔrεz₃tεonGoΛGprotΔεnsGεmmo₄εlεzΔ−GonG’εT₄₃sΔ−Gm₃tΔrε₃lsUG2007SGb[SG[`bT[aZ 20

909 olΔctrocβΔmεc₃lG₄εosΔnsorsG₄₃sΔ−GonGcolloε−₃lGαol−â��c₃r₄onGn₃notu₄ΔsGcomposεtΔGΔlΔctro−ΔsUG2007SG
`WZSGXTa 117

908 olΔctrocβΔmεc₃lGcβ₃r₃ctΔrεz₃tεonGoΛG−εrΔctlyGεmmo₄εlεzΔ−GαlucosΔGoxε−₃sΔGonGαol−GmΔrc₃ptosuccεnεcG
₃nβy−rε−ΔGsΔlΛT₃ssΔm₄lΔ−Gmonol₃yΔrUG2007SGXY`SG[X]T[YZ 20

907 v₃yΔrGunεΛormεtyGεnGαlucosΔGoxε−₃sΔGεmmo₄εlεz₃tεonGonG’εyYGsurΛ₃cΔsUG2007SGY]ZSGcXX`TcXYZ 38

906 m₃t₃lytεcG₃ctεvεtyGoΛGoxε−₃sΔsGβostΔ−GεnGlεpε−εcGcu₄εcGpβ₃sΔsGonGΔlΔctro−ΔsUG2007SGaXSGbTX[ 28

905 nΔsεαnG₃n−GconstructεonGoΛG₃GlowGcostGsεnαlΔTsupplyGΔm₄Δ−−Δ−GtΔlΔmΔtryGsystΔmGΛorG₃mpΔromΔtrεcG
₄εosΔnsorG₃pplεc₃tεonsUG2007SGXYYSGXXbTXY` 39

904
onzym₃tεc₃llyGεn−ucΔ−GΛorm₃tεonGoΛGnΔo−ymεumGβΔx₃cy₃noΛΔrr₃tΔGn₃nop₃rtεclΔsGonGtβΔGαlucosΔG
oxε−₃sΔVcβεtos₃nGmo−εΛεΔ−Gαl₃ssGc₃r₄onGΔlΔctro−ΔGΛorGtβΔG−ΔtΔctεonGoΛGαlucosΔUGBiosensors and 
BioelectronicsSG2008SGY[SG[YcTZ[

11.8 34
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903 zyr₃nosΔGoxε−₃sΔG₄εosΔnsorG₄₃sΔ−GonGc₃r₄onGn₃notu₄ΔGOmx“PTmo−εΛεΔ−Gc₃r₄onGp₃stΔGΔlΔctro−ΔsUG
2008SGXZYSGX]cTX`] 43

902 nεrΔctGΔlΔctrocβΔmεstryGoΛGαlucosΔGoxε−₃sΔGonGscrΔΔnTprεntΔ−GΔlΔctro−ΔsGtβrouαβGonΔTstΔpGΔnzymΔG
εmmo₄εlεz₃tεonGprocΔssGwεtβGsεlεc₃Gsolâ��αΔlVpolyvεnylG₃lcoβolGβy₄rε−GΛεlmUG2008SGXZZSG]]]T]`W 68

901 “βΔGusΔGoΛGcoppΔrOssPGoxε−ΔGn₃noro−G₄un−lΔsGΛorGtβΔGnonTΔnzym₃tεcGvolt₃mmΔtrεcGsΔnsεnαGoΛG
c₃r₄oβy−r₃tΔsG₃n−Gβy−roαΔnGpΔroxε−ΔUG2008SGXZ]SGYZWTYZ] 167

900 nεscovΔryG₃n−Gcβ₃r₃ctΔrεz₃tεonGoΛG₃GputrΔscεnΔGoxε−₃sΔGΛromGRβo−ococcusGΔrytβropolεsGxmswlG
XX][WUG2008SGabSG[]]T`Z 34

899 qlucosΔGoxε−₃sΔdGn₃tur₃lGoccurrΔncΔSGΛunctεonSGpropΔrtεΔsG₃n−Gεn−ustrε₃lG₃pplεc₃tεonsUG2008SGabSGcYaTZb 326

898 zrΔp₃r₃tεonGoΛGc₃r₄onGn₃notu₄ΔsGsupportΔ−Gpl₃tεnumGn₃nop₃rtεclΔsG₄yG₃nGorα₃nεcGcolloε−₃lGprocΔssG
ΛorGnonΔnzym₃tεcGαlucosΔGsΔnsεnαUG2008SGX`ZSGZW]TZXX 70

897 ontr₃pmΔntGoΛGΔnzymΔsG₃n−Gc₃r₄onGn₃notu₄ΔsGεnG₄εoloαεc₃llyGsyntβΔsεzΔ−Gsεlεc₃dGαlucosΔG
oxε−₃sΔTc₃t₃lyzΔ−G−εrΔctGΔlΔctronGtr₃nsΛΔrUG2008SG[SGZ]aT`[ 163

896 olΔctroc₃t₃lytεcGyxε−₃tεonGoΛG’omΔGm₃r₄oβy−r₃tΔsG₄yGxεckΔlVzolyOoTkmεnopβΔnolPGwo−εΛεΔ−Gm₃r₄onG
z₃stΔGolΔctro−ΔUG2008SGYWSGXbY]TXbZW 42

895 kGsΔnsεtεvΔGnonΔnzym₃tεcGβy−roαΔnGpΔroxε−ΔGsΔnsorG₄₃sΔ−GonGnxkâ��muYRGcomplΔxG
ΔlΔctro−ΔposεtεonGontoGαl₃ssyGc₃r₄onGΔlΔctro−ΔUG2008SGXZZSGZbXTZb` 27

894 kutom₃tεcGoptεmεz₃tεonGoΛGΔxpΔrεmΔnt₃lGcon−εtεonsGΛorGΛ₃stGΔv₃lu₃tεonGoΛG−ε₃αnostεcGtΔstsGusεnαG
u₄εquεtousGεnstrumΔnt₃tεonUG2008SGXZ[SGXccTYW] 6

893 onzymΔTΛrΔΔGαlucosΔGsΔnsorG₄₃sΔ−GonG₃GtβrΔΔT−εmΔnsεon₃lGαol−GΛεlmGΔlΔctro−ΔUG2008SGXZ[SG[aXT[a` 165

892 moulomΔtrεcG₄εoΔlΔctroc₃t₃lytεcGrΔ₃ctεonsG₄₃sΔ−GonGxknT−ΔpΔn−ΔntG−Δβy−roαΔn₃sΔsGεnG
trεc₃r₄oxylεcG₃cε−GcyclΔUG2008SG][SGZYbTZZZ 17

891 zrΔp₃r₃tεonGoΛG₃nGΔnzym₃tεcGαlucosΔGsΔnsorG₄₃sΔ−GonGβy₄rε−Gorα₃nεcâ��εnorα₃nεcGv₃nαmuεrâ��llo−αΔttG
ΛεlmsdGk−sorptεonGoΛGαlucosΔGoxε−₃sΔGεntoGposεtεvΔlyGcβ₃rαΔ−GmolΔcul₃rGl₃yΔrsUG2008SGZYXSG[aT]X 24

890 kGnovΔlGn₃no₄εocomposεtΔG₄₃sΔ−GαlucosΔG₄εosΔnsorGusεnαGnΔutr₃lGrΔ−GΛunctεon₃lεzΔ−Gc₃r₄onG
n₃notu₄ΔsUGBiosensors and BioelectronicsSG2008SGYZSGX[W[TXX 11.8 95

889 ztTz₄Gn₃nowεrΔG₃rr₃yGΔlΔctro−ΔGΛorGΔnzymΔTΛrΔΔGαlucosΔG−ΔtΔctεonUGBiosensors and BioelectronicsSG
2008SGY[SG]acTb] 11.8 180

888 oxtr₃ctεnαGkεnΔtεcGp₃r₃mΔtΔrsGΛorGβomoαΔnΔousG[ysO₄pyPYmlzymyyrøRGmΔ−ε₃tΔ−GΔnzymΔGrΔ₃ctεonsG
ΛromGcyclεcGvolt₃mmΔtryG₃n−Gsεmul₃tεonsUG2008SGa[SGYWXTc 33

887 xonΔnzym₃tεcGΔlΔctrocβΔmεc₃lGαlucosΔGsΔnsorG₄₃sΔ−GonGwnyYVw—x“sGn₃nocomposεtΔUG2008SGXWSGXY`bTXYaX 341

886 x₃notΔcβnoloαyTon₃₄lΔ−G’ΔnsorsUG2008SG 51
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885 ™z’G₃n−GkpwGcβ₃r₃ctΔrεz₃tεonGoΛGtβΔGΔnzymΔGαlucosΔGoxε−₃sΔGεmmo₄εlεzΔ−GonG’εyOYPGsurΛ₃cΔsUG2008SG
Y[SGXc`]TaY 67

884 xonΔnzym₃tεcGΔlΔctrocβΔmεc₃lGαlucosΔGsΔnsorG₄₃sΔ−GonGn₃noporousGztz₄GnΔtworksUG2008SGbWSGccaTXWW[ 453

883 o₃syG₃ccΔssGtoG₄εoTεnspεrΔ−GosmεumOssPGcomplΔxΔsGtβrouαβGΔlΔctropβεlεcGεntr₃molΔcul₃rGmOspYPTrG
₄on−GcyclomΔt₃l₃tεonUG2008SG[aSG[cbbTc] 21

882 mu’Gn₃notu₄ΔsGΛorGultr₃sΔnsεtεvΔGnonΔnzym₃tεcGαlucosΔGsΔnsorsUG2008SG]c[]Ta 129

881 mβΔmεc₃lG₃n−G₄εoloαεc₃lGsΔnsorsG₄₃sΔ−GonGΔlΔctro₃ctεvΔGεnorα₃nεcGpolycryst₃lsUG2008SG[XXT[Zc 7

880 onzym₃tεc₃llyG₃ttΔnu₃tΔ−GεnGsεtuGrΔlΔ₃sΔGoΛGsεlvΔrGεonsGtoGcom₄₃tG₄₃ctΔrε₃lG₄εoΛεlmsdG₃GΛΔ₃sε₄εlεtyG
stu−yUG2008SGXbSGY]TYc 2

879 monΛorm₃tεon₃lGwo₄εlεtyGoΛGqyxGmoΔnzymΔGmomplΔxGonG’εnαlΔT—₃llGm₃r₄onGx₃notu₄ΔsUG2008SGbSGb[]ZTb[`Y 13

878 yrα₃nεcGx₃notΔcβnoloαyGon₃₄lΔ−G’ΔnsorsUG2008SGZaXT[bX

877 pluorΔscΔncΔTl₃sΔ−GqlucosΔGlεosΔnsorsUG2008SGZXcTZ]Y

876 onzymoloαyUG2008SG

875 pluorΔscΔncΔTl₃sΔ−GqlucosΔG’ΔnsorsUG2009SGY`cTZX` 0

874 lεotΔlΔmΔtrεcGmonεtorεnαGoΛG₄r₃εnGnΔurocβΔmεstryGεnGconscεousGr₃tsGusεnαGmεcrosΔnsorsG₃n−G
₄εosΔnsorsUG2009SGcSGY]XXTYZ 44

873 pΔ₃sε₄εlεtyGstu−εΔsGonGsεT₄₃sΔ−G₄εosΔnsorsUG2009SGcSGZ[`cTcW 15

872 nεrΔctGΔlΔctrocβΔmεstryG₃n−GΔlΔctroc₃t₃lysεsGoΛGαlucosΔGoxε−₃sΔGεmmo₄εlεzΔ−GonGαl₃ssyGc₃r₄onG
ΔlΔctro−ΔGmo−εΛεΔ−G₄yGx₃ΛεonG₃n−Gor−ΔrΔ−GmΔsoporousGsεlεc₃T’lkTX]UG2009SG]bSGXc[TXcb 37

871 vεp₃sΔGΔntr₃pmΔntGεnG₃Gzεrconε₃Gm₃trεxdG’olâ��αΔlGsyntβΔsεsG₃n−Gc₃t₃lytεcGpropΔrtεΔsUG2009SG]cSGXX`TXYW 38

870 qlucosΔGoxε−₃sΔTT₃nGovΔrvεΔwUG2009SGYaSG[bcT]WX 785

869 “βΔGprΔp₃r₃tεonG₃n−GΔnzymΔGεmmo₄εlεz₃tεonGoΛGβy−ropβo₄εcGpolysεlox₃nΔGsupportsUG2009SGcSGZ`XTb 18

868 kmyloε−GΛε₄rεlsG₃sG₃Gn₃nosc₃ΛΛol−GΛorGΔnzymΔGεmmo₄εlεz₃tεonUG2010SGY`SGcZTXWW 47
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867 ’tεmul₃tεonGoΛGαlucosΔGoxε−₃sΔGwεtβGwβεtΔGlεnΔ₃rlyGpol₃rεzΔ−GlεαβtUG2010SGY`SGZcZT`

866 kmpΔromΔtrεcGαlucosΔGsΔnsorG₄₃sΔ−GonGZnGor−ΔrΔ−GnεckΔlâ��p₃ll₃−εumGn₃nom₃tΔrε₃lGsupportΔ−G₄yG
sεlεconGwmzG₃rr₃yUG2009SGX[XSGZZbTZ[Y 48

865 olΔctrocβΔmεstryGoΛGrε₄oΛl₃vεnT₄εn−εnαGprotΔεnG₃n−GεtsGεntΔr₃ctεonGwεtβGrε₄oΛl₃vεnUG2009SGa`SGaWT] 20

864 kmTΔlΔctropβorΔtεcG−ΔposεtεonGoΛGαlucosΔGoxε−₃sΔUGBiosensors and BioelectronicsSG2009SGY]SGXcXTa 11.8 51

863 kGn₃noTxεG₄₃sΔ−Gultr₃sΔnsεtεvΔGnonΔnzym₃tεcGΔlΔctrocβΔmεc₃lGsΔnsorGΛorGαlucosΔdGΔnβ₃ncεnαG
sΔnsεtεvεtyGtβrouαβG₃Gn₃nowεrΔG₃rr₃yGstr₃tΔαyUGBiosensors and BioelectronicsSG2009SGY]SGYXbTYZ 11.8 334

862 nεrΔctGΔlΔctronGtr₃nsΛΔrG₃n−GΔlΔctroc₃t₃lysεsGoΛGαlucosΔGoxε−₃sΔGεmmo₄εlεzΔ−GonGαl₃ssyGc₃r₄onG
ΔlΔctro−ΔGmo−εΛεΔ−GwεtβGx₃ΛεonG₃n−GmΔsoporousGc₃r₄onGpn”TX]UG2009SG][SG[`Y`T[`ZW 70

861 kG₄εoconjuα₃tΔ−GpolyαlycΔrolG−Δn−rεmΔrGwεtβGαlucosΔGsΔnsεnαGpropΔrtεΔsUG2009SGYWSG[aZTc 11

860 knGultr₃sonεcGεn₃ctεv₃tεonGoΛGkspΔrαεllusGnεαΔrGαlucosΔGoxε−₃sΔGεnG₃quΔousGsolutεonsUG2009SG[]SGcTX` 3

859 v₃yΔrT₄yTl₃yΔrG₃ssΔm₄lεΔsGoΛGcβεtos₃nVmultεTw₃llGc₃r₄onGn₃notu₄ΔsG₃n−GαlucosΔGoxε−₃sΔGΛorG
₃mpΔromΔtrεcGαlucosΔG₄εosΔnsorG₃pplεc₃tεonsUG2009SGYcSGZ[`TZ[c 45

858 p₃₄rεc₃tεonGoΛG₃GαlucosΔGsΔnsorG₄₃sΔ−GonG₃GnovΔlGn₃nocomposεtΔGΔlΔctro−ΔUGBiosensors and 
BioelectronicsSG2009SGY[SGX`]]T`W 11.8 262

857 ’upΔrεorGlonαTtΔrmGst₃₄εlεtyGoΛG₃GαlucosΔG₄εosΔnsorG₄₃sΔ−GonGεnsΔrtΔ−G₄₃rrΔlGpl₃tεnαGαol−G
ΔlΔctro−ΔsUGBiosensors and BioelectronicsSG2009SGY]SGZbZTa 11.8 10

856 qol−Gn₃nop₃rtεclΔsGεntΔαr₃tΔ−GεnG₃Gn₃notu₄ΔG₃rr₃yGΛorGΔlΔctrocβΔmεc₃lG−ΔtΔctεonGoΛGαlucosΔUG2009SG
XXSGYX`TYXc 141

855 olΔctrospunGp₃ll₃−εumGOs–PT−opΔ−GcoppΔrGoxε−ΔGcomposεtΔGn₃noΛε₄ΔrsGΛorGnonTΔnzym₃tεcGαlucosΔG
sΔnsorsUG2009SGXXSGXbXXTXbX[ 72

854 ’ymp₃tβΔtεcGcurrΔntGoscεll₃tεonsG₃tG₃nGΔnzymΔGΔlΔctro−ΔGεn−ucΔ−G₄yGpotΔntε₃lGoscεll₃tεonsG₃tG₃GztG
surΛ₃cΔUG2009SGXXSGYZYbTYZZX 2

853 qol−Gn₃nowεrΔG₃rr₃yGΔlΔctro−ΔGΛorGnonTΔnzym₃tεcGvolt₃mmΔtrεcG₃n−G₃mpΔromΔtrεcGαlucosΔG
−ΔtΔctεonUG2009SGX[YSGYX`TYYZ 203

852 momp₃r₃tεvΔGΔlΔctrocβΔmεc₃lG₄Δβ₃vεorGoΛGαlucosΔGoxε−₃sΔGcov₃lΔntlyGεmmo₄εlεzΔ−GonGmonoTSG−εTG₃n−G
tΔtr₃Tc₃r₄oxylεcG₃cε−GΛunctεon₃lGkuTtβεolG’kwsGvε₃G₃nβy−rε−ΔT−Δrεv₃tεz₃tεonGroutΔUG2009SGXZaSGXc]TYW[ 14

851 p₃₄rεc₃tεonGoΛGmεcro₄₃n−GαlucosΔG₄εosΔnsorsGusεnαG₃GscrΔΔnTprεntεnαGw₃tΔrT₄₃sΔ−Gc₃r₄onGεnkG₃n−G
tβΔεrG₃pplεc₃tεonGεnGsΔrumG₃n₃lysεsUGBiosensors and BioelectronicsSG2009SGY[SGXY[`T]Y 11.8 35

850 punctεon₃lεzΔ−Gc₃r₄onGn₃notu₄ΔT₄εΔnzymΔG₄εocomposεtΔGΛorG₃mpΔromΔtrεcGsΔnsεnαUG2009SG[aSGc]aTc`` 55
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849 RΔ₃αΔntlΔssGΔnzym₃tεcGsΔnsorsG₄₃sΔ−GonGc₃r₄onTp₃stΔGΔlΔctro−ΔsGcont₃εnεnαGrutβΔnεumGmΔ−ε₃torsG
ΛorGtβΔGonTlεnΔG−ΔtΔrmεn₃tεonGoΛGαlycΔrolUG2009SG`[SG[W[T[Wc 6

848 ’εlvΔrGoxε−ΔGn₃now₃llsGαrownGonGmuGsu₄str₃tΔG₃sG₃nGΔnzymΔlΔssGαlucosΔGsΔnsorUG2009SGXSGYbYcTZ[ 98

847 qol−Gn₃nop₃rtεclΔsTεn−ucΔ−GΔnβ₃ncΔmΔntGoΛGtβΔG₃n₃lytεc₃lGrΔsponsΔGoΛG₃nGΔlΔctrocβΔmεc₃lG
₄εosΔnsorG₄₃sΔ−GonG₃nGorα₃nεcTεnorα₃nεcGβy₄rε−GcomposεtΔGm₃tΔrε₃lUG2009SGbWSGacaTbWY 32

846 wolΔcul₃rGmΔcβ₃nεsmGΛorGconΛorm₃tεonGmo₄εlεtyGoΛGtβΔG₃ctεvΔGcΔntΔrGoΛGαlucosΔGoxε−₃sΔG₃−sor₄Δ−G
onGsεnαlΔGw₃llGc₃r₄onGn₃notu₄ΔsUG2009SGYWWcSGYaZcT[Z

845 ’t₃₄εlεz₃tεonGoΛGΔnzymΔsGεnGsεlkGΛεlmsUG2009SGXWSGXWZYT[Y 140

844 ’ΔnsorsGl₃sΔ−GonGx₃nostructurΔ−Gw₃tΔrε₃lsUG2009SG 22

843 “βΔGqy™Vmk“GsystΔmdG₃GnovΔlGΔnzym₃tεcGmΔtβo−GtoGεn−ΔpΔn−ΔntlyGcontrolGβy−roαΔnGpΔroxε−ΔG₃n−G
βypoxε₃GεnGcΔllGculturΔUG2009SG][SGXYXTZ] 48

842 nεrΔctΔ−GwΔt₃llεz₃tεonGoΛG’εnαlΔTonzymΔGwolΔculΔsG—εtβGzrΔsΔrvΔ−Gonzym₃tεcGkctεvεtyUG2009SGbSGc]Tcc 6

841 kmpΔromΔtrεcG₄εΔnzymΔGαlucosΔG₄εosΔnsorG₄₃sΔ−GonGc₃r₄onGn₃notu₄ΔGmo−εΛεΔ−GΔlΔctro−ΔGwεtβG
ΔlΔctropolymΔrεzΔ−GpolyOtoluε−εnΔG₄luΔGyPGΛεlmUG2010SG]]SGaW]]TaW`W 33

840 zrΔp₃r₃tεonG₃n−Goptεmεz₃tεonGoΛG₃G₄εΔnzymεcG₄εosΔnsorG₄₃sΔ−GonGsΔlΛT₃ssΔm₄lΔ−Gmonol₃yΔrG
mo−εΛεΔ−Gαol−GΔlΔctro−ΔGΛorG₃lcoβolG₃n−GαlucosΔG−ΔtΔctεonUGBiosensors and BioelectronicsSG2010SGY]SGXWX[Tb11.8 31

839 ztkuVmG₄₃sΔ−G₄εmΔt₃llεcGn₃nocomposεtΔsGΛorGnonTΔnzym₃tεcGΔlΔctrocβΔmεc₃lGαlucosΔG−ΔtΔctεonUG
2010SGX]WSGbWTcY 68

838 qol−Gp₃rtεclΔsGsupportΔ−GonGsΔlΛTorα₃nεzΔ−Gn₃notu₄ul₃rG“εyYGm₃trεxG₃sGβεαβlyG₃ctεvΔGc₃t₃lystsGΛorG
ΔlΔctrocβΔmεc₃lGoxε−₃tεonGoΛGαlucosΔUG2010SGX[SGXXWcTXXX] 47

837 onzymΔTΛrΔΔG₃mpΔromΔtrεcGsΔnsεnαGoΛGαlucosΔGusεnαGmuTmuyGn₃nowεrΔGcomposεtΔsUG2010SGX`bSGbaTcY 122

836 ’εnαlΔGstΔpGmo−εΛεc₃tεonGoΛGcoppΔrGΔlΔctro−ΔGΛorGtβΔGβεαβlyGsΔnsεtεvΔG₃n−GsΔlΔctεvΔGnonTΔnzym₃tεcG
−ΔtΔrmεn₃tεonGoΛGαlucosΔUG2010SGX`cSG[cT]] 53

835 zrΔp₃r₃tεonGoΛGαr₃εnGsεzΔGcontrollΔ−G₄oronT−opΔ−G−ε₃mon−GtβεnGΛεlmsG₃n−GtβΔεrG₃pplεc₃tεonsGεnG
sΔlΔctεvΔG−ΔtΔctεonGoΛGαlucosΔGεnG₄₃sεcGsolutεonsUG2010SG]ZSGXZabTXZb[ 12

834 onzym₃tεcGoxε−₃tεonG₃n−GsΔp₃r₃tεonGoΛGv₃rεousGs₃ccβ₃rε−ΔsGwεtβGεmmo₄εlεzΔ−GαlucosΔGoxε−₃sΔUG2010SG
X`YSGX``cTaa 7

833 zolyOpβΔnylΔnΔ−ε₃mεnΔPGΛεlmGΛorGtβΔGconstructεonGoΛGαlucosΔG₄εosΔnsorsG₄₃sΔ−GonGpl₃tεnεzΔ−Gαl₃ssyG
c₃r₄onGΔlΔctro−ΔUG2010SG[WSGXccaTYWWZ 29

832 xonΔnzym₃tεcGolΔctrocβΔmεc₃lGqlucosΔG’ΔnsorGl₃sΔ−GonGztGx₃nop₃rtεclΔsVwΔsoporousGm₃r₄onG
w₃trεxUG2010SGYYSGXcWXTXcW] 59
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831 –olt₃mmΔtrεcGnΔtΔrmεn₃tεonGoΛGqlucosΔG₃tGlεsmutβTwo−εΛεΔ−GwΔsoporousGzl₃tεnumG
wεcroΔlΔctro−ΔsUG2010SGYYSGX]XXTX]Xb 19

830 qlucosΔGyxε−₃sΔGm₃t₃lyzΔ−G’ΔlΛTkssΔm₄lyGoΛGlεoΔlΔctro₃ctεvΔGqol−Gx₃nostructurΔsUG2010SGYYSGab[TacY 16

829 qlucosΔTRΔsponsεvΔGlεoεnorα₃nεcGx₃noβy₄rε−GwΔm₄r₃nΔGΛorG’ΔlΛTRΔαul₃tΔ−GsnsulεnGRΔlΔ₃sΔUG2010SG
YWSGX[W[TX[XY 89

828 olΔctropolymΔrεzΔ−GkzεnΔsdGkGxΔwGqroupGoΛGolΔctro₃ctεvΔGzolymΔrsUG2010SGcZTXXW 5

827 “βΔG₃pplεc₃tεonGoΛGtβΔGrΔl₃x₃tεonG₃n−GsεmplΔxGmΔtβo−GtoGtβΔG₃n₃lysεsGoΛG−₃t₃GΛorGαlucosΔGΔlΔctro−ΔsG
₄₃sΔ−GonGαlucosΔGoxε−₃sΔGεmmo₄εlεsΔ−GεnG₃nGosmεumGrΔ−oxGpolymΔrUG2010SG`[`SGY[TZY 25

826 oΛΛΔctsGoΛGztG−Δcor₃tεonGonGtβΔGΔlΔctroc₃t₃lytεcG₃ctεvεtyGoΛGn₃noporousGαol−GΔlΔctro−ΔGtow₃r−G
αlucosΔG₃n−GεtsGpotΔntε₃lG₃pplεc₃tεonGΛorGconstructεnαG₃GnonΔnzym₃tεcGαlucosΔGsΔnsorUG2010SG`[ZSGZcT[] 93

825 z₃ttΔrnΔ−GαrowtβGoΛGZnyGn₃noro−sG₃n−GΔnzymΔGεmmo₄εlεz₃tεonGtow₃r−GtβΔGΛ₃₄rεc₃tεonGoΛGαlucosΔG
sΔnsorsUG2010SG[YSGYbbWTYbbZ 20

824 zrΔp₃r₃tεonG₃n−Gcβ₃r₃ctΔrεz₃tεonGoΛGcoppΔrGn₃nop₃rtεclΔsVzεncGoxε−ΔGcomposεtΔGmo−εΛεΔ−GΔlΔctro−ΔG
₃n−GεtsG₃pplεc₃tεonGtoGαlucosΔGsΔnsεnαUG2010SGZWSGb`TcX 76

823 olΔctro−ΔposεtΔ−GwnyYVkuGcomposεtΔGΛεlmGwεtβGεmprovΔ−GΔlΔctroc₃t₃lytεcG₃ctεvεtyGΛorGoxε−₃tεonGoΛG
αlucosΔG₃n−Gβy−roαΔnGpΔroxε−ΔUG2010SG]]SGZ[aXTZ[a` 55

822 snGsεtuGαrowtβGoΛGcoppΔrGn₃nop₃rtεclΔsGonGmultεw₃llΔ−Gc₃r₄onGn₃notu₄ΔsG₃n−GtβΔεrG₃pplεc₃tεonG₃sG
nonTΔnzym₃tεcGαlucosΔGsΔnsorGm₃tΔrε₃lsUG2010SG]]SGZaZ[TZa[W 190

821 “βΔGnonTΔnzym₃tεcG−ΔtΔrmεn₃tεonGoΛGαlucosΔGusεnαG₃nGΔlΔctrolytεc₃llyGΛ₃₄rεc₃tΔ−GnεckΔlG
mεcrop₃rtεclΔGmo−εΛεΔ−G₄oronT−opΔ−G−ε₃mon−GΔlΔctro−ΔGorGnεckΔlGΛoεlGΔlΔctro−ΔUG2010SGX[aSG`[YT`]Y 149

820 kGnovΔlGsΔnsεtεvΔGnonΔnzym₃tεcGαlucosΔGsΔnsorG₄₃sΔ−GonGpΔrovskεtΔGv₃xεWU]“εWU]yZTmo−εΛεΔ−G
c₃r₄onGp₃stΔGΔlΔctro−ΔUG2010SGX]XSG`]TaW 42

819 knGΔnzym₃tεcGsεαn₃lG₃mplεΛεc₃tεonGsystΔmGΛorGc₃lorεmΔtrεcGstu−εΔsGoΛGcΔllo₄εoβy−rol₃sΔsUG2010SG[W[SGX[WTb 24

818 onβ₃ncεnαGtβΔGlonαΔvεtyGoΛGmεcrop₃rtεclΔT₄₃sΔ−GαlucosΔGsΔnsorsGtow₃r−sGXGmontβGcontεnuousG
opΔr₃tεonUGBiosensors and BioelectronicsSG2010SGY]SGXWa]TbX 11.8 29

817 rεαβTpΔrΛorm₃ncΔGαlucosΔG₃mpΔromΔtrεcG₄εosΔnsorG₄₃sΔ−GonGm₃αnΔtεcGpolymΔrεcG
₄εon₃nocomposεtΔsUGBiosensors and BioelectronicsSG2010SGY]SGXYaaTbY 11.8 33

816 knG₃mpΔromΔtrεcGnonTΔnzym₃tεcGαlucosΔGsΔnsorG₄yGΔlΔctro−ΔposεtεnαGcoppΔrGn₃nocu₄ΔsGontoG
vΔrtεc₃llyGwΔllT₃lεαnΔ−GmultεTw₃llΔ−Gc₃r₄onGn₃notu₄ΔG₃rr₃ysUGBiosensors and BioelectronicsSG2010SGY`SGYacTb[11.8 175

815 nΔvΔlopmΔntGoΛGβεαβlyGsΔnsεtεvΔGnonTΔnzym₃tεcGsΔnsorGΛorGtβΔGsΔlΔctεvΔG−ΔtΔrmεn₃tεonGoΛGαlucosΔG
₃n−GΛ₃₄rεc₃tεonGoΛG₃GworkεnαGmo−ΔlUG2010SG]]SGX`XYTX`Xb 68

814 UG2010SG 31
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813 mβ₃r₃ctΔrεz₃tεonGoΛGztG₃n−GztTklloyGm₃t₃lystsGΛorGtβΔGyxε−₃tεonGoΛGqlucosΔUG2010SG

812 nΔsεαnG₃n−GmonstructεonGoΛG₃Gnεstrε₄utΔ−G’ΔnsorGxo“GΛorGlεotΔlΔmΔtrεcGwonεtorεnαGoΛGlr₃εnG
onΔrαΔtεcGwΔt₃₄olεsmG”sεnαGwεcrosΔnsorsG₃n−GlεosΔnsorsUG2010SG 1

811 kuiztGx₃nom₃tΔrε₃lsG₃n−Gonzym₃tεcGm₃t₃lystsGΛorGlεoΛuΔlGmΔllGkpplεc₃tεonsUG2010SG

810 ”tεlεz₃tεonGoΛGr₃mGβornGpΔptonΔGεnGtβΔGpro−uctεonGoΛGαlucosΔGoxε−₃sΔG₄yG₃Gloc₃lGεsol₃tΔGkspΔrαεllusG
nεαΔrGymTZUG2011SG[XSGaZTbZ 2

809 RΔcΔntGk−v₃ncΔsGεnGonzym₃tεcGpuΔlGmΔllsdGoxpΔrεmΔntsG₃n−Gwo−ΔlεnαUG2010SGZSGbWZTb[` 158

808 olΔctrocβΔmεc₃lGαlucosΔGsΔnsorsTT−ΔvΔlopmΔntsGusεnαGΔlΔctrost₃tεcG₃ssΔm₄lyG₃n−Gc₃r₄onG
n₃notu₄ΔsGΛorG₄εosΔnsorGconstructεonUG2010SGXWSGbY[bTa[ 105

807 nεscrΔtΔG₃n−G₃ctεvΔGΔnzymΔGn₃no₃rr₃ysGonGnxkGorεα₃mεGsc₃ΛΛol−sGpurεΛεΔ−G₄yG₃ΛΛεnεtyGt₃αG
sΔp₃r₃tεonUG2010SGXZYSGccZaTc 70

806 kmpΔromΔtrεcGnΔtΔctεonGoΛGqlucosΔG”sεnαG₃Gmonjuα₃tΔ−GzolyΔlΔctrolytΔGmomplΔxGwεtβG
’εnαlΔT—₃llΔ−Gm₃r₄onGx₃notu₄ΔsUG2010SG[ZSGXWZa`TXWZbX 60

805 OXXWPTΔxposΔ−Gαol−Gn₃nocor₃lGΔlΔctro−ΔG₃sGlowGonsΔtGpotΔntε₃lGsΔlΔctεvΔGαlucosΔGsΔnsorUG2010SGYSGYaaZTbW 117

804 smprovΔ−GΔnzymΔGεmmo₄εlεz₃tεonGonG₃nGεonεcTcomplΔmΔnt₃ryGpΔptε−ΔTmo−εΛεΔ−GΔlΔctro−ΔGΛorG
₄εomolΔcul₃rGsΔnsεnαUG2010SGY`SGYXa`TbW 8

803 “βΔGεnΛluΔncΔGoΛGΔxtΔrn₃lGΛ₃ctorsGonGtβΔGopΔr₃tεon₃lGst₃₄εlεtyGoΛGtβΔG₄εosΔnsorGrΔsponsΔUG2010SGbXSGXY[]Tc 17

802 knGΔnzymΔTΛrΔΔGβεαβlyGαlucosΔTspΔcεΛεcG₃ss₃yGusεnαGsΔlΛT₃ssΔm₄lΔ−G₃mεno₄ΔnzΔnΔG₄oronεcG₃cε−G
uponGpolyΔlΔctrolytΔsGΔlΔctrospunGn₃noΛε₄ΔrsTm₃tUG2010SGbYSGXaY]TZY 39

801 nu₃lTΛunctεonGn₃noΛεlmGco₃tεnαsGwεtβG−εΛΛusεonGcontrolG₃n−GprotΔεnGrΔsεst₃ncΔUG2010SGYSGccXTa 16

800 onαεnΔΔrεnαGoΛGαlucosΔGoxε−₃sΔGΛorG−εrΔctGΔlΔctronGtr₃nsΛΔrGvε₃GsεtΔTspΔcεΛεcGαol−Gn₃nop₃rtεclΔG
conjuα₃tεonUG2011SGXZZSGXcY`YT] 209

799 zolyOYTβy−roxyΔtβylGmΔtβ₃cryl₃tΔPGΛorGΔnzymΔGεmmo₄εlεz₃tεondGεmp₃ctGonG₃ctεvεtyG₃n−Gst₃₄εlεtyGoΛG
βorsΔr₃−εsβGpΔroxε−₃sΔUG2011SGXYSGXbYYTZW 51

798 wΔ−ε₃torlΔssGβεαβTpowΔrGαlucosΔG₄εoΛuΔlGcΔllsG₄₃sΔ−GonGcomprΔssΔ−Gc₃r₄onGn₃notu₄ΔTΔnzymΔG
ΔlΔctro−ΔsUG2011SGYSGZaW 457

797 ’εmplΔG₃n−GnonGtoxεcGΔnzymΔGεmmo₄εlεz₃tεonGontoGpl₃tεnumGΔlΔctro−ΔsGΛorG−ΔtΔctεonGoΛGmΔt₃₄olεcG
molΔculΔsGεnGtβΔGr₃tG₄r₃εnGusεnαGsεlεconGmεcroTnΔΔ−lΔsUG2011SGY]SGXZ`XTXZ`[ 1

796 x₃noTlεosΔnsorGnΔvΔlopmΔntGΛorGlεomΔ−εc₃lG₃n−GonvεronmΔnt₃lGwΔ₃surΔmΔntsUG2011SGYacTYcY 2
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795 x₃nolεosΔnsεnαUG2011SG 26

794 kGsΔnsεtεvΔGΔnzymΔlΔssGβy−roαΔnTpΔroxε−ΔGsΔnsorG₄₃sΔ−GonGΔpεt₃xε₃llyTαrownGpΔZy[GtβεnGΛεlmUG2011
SGaWbSG[[T]X 36

793 kpplεc₃tεonsGoΛG₃−v₃ncΔ−Gβy₄rε−Gorα₃nεcTεnorα₃nεcGn₃nom₃tΔrε₃lsdGΛromGl₃₄or₃toryGtoGm₃rkΔtUG2011SG
[WSG`c`Ta]Z 1060

792 wεmεckεnαGn₃turΔNsGnosΔsdGΛromGrΔcΔptorG−Δorpβ₃nεnαGtoGolΛ₃ctoryG₄εosΔnsεnαUG2011SGcZSGYaWTc` 95

791 p₃₄rεc₃tεonGoΛGlεosΔnsorsUG2011SGZ]T`W 1

790 xΔwG−εrΔctεonsGεnGscrΔΔnGprεntΔ−GΔlΔctro₃n₃lytεc₃lGsΔnsorsdG₃nGovΔrvεΔwGoΛGrΔcΔntG−ΔvΔlopmΔntsUG
2011SGXZ`SGXW`aTa` 342

789 ’olTαΔlGtΔcβnoloαyGεnGΔnzym₃tεcGΔlΔctrocβΔmεc₃lG₄εosΔnsorsGΛorGclεnεc₃lG₃n₃lysεsUG2011SG 2

788 lεn−εnαGoΛGtβΔG’₃mΔGkn₃lytΔGOqlucosΔPGtoGnεΛΛΔrΔntGlεosΔnsorG’urΛ₃cΔsdGkGpr₃ct₃lGkn₃lysεsGoΛGtβΔG
uεnΔtεcsUG2011SGX`cTXc`

787 lεn−εnαGoΛGtβΔG’₃mΔGkn₃lytΔGtoGnεΛΛΔrΔntGlεosΔnsorG’urΛ₃cΔsUG2011SGXYcTX`b

786 kGαlucosΔGsΔnsorGΛ₃₄rεc₃tΔ−G₄yGpεΔzoΔlΔctrεcGεnkjΔtGprεntεnαGoΛGcon−uctεnαGpolymΔrsG₃n−G₄εΔnzymΔsUG
2011SGYaSGZa] 49

785 zrΔp₃r₃tεonGoΛGnεckΔlGoxε−ΔG₃n−Gc₃r₄onGn₃nosβΔΔtG₃rr₃yG₃n−GεtsG₃pplεc₃tεonGεnGαlucosΔGsΔnsεnαUG2011SG
Xb[SGYaZbTYa[Z 43

784 ”ltr₃sΔnsεtεvΔGΔlΔctrocβΔmεc₃lGεmmunosΔnsorGΔmployεnαGαlucosΔGoxε−₃sΔGc₃t₃lyzΔ−G−ΔposεtεonGoΛG
αol−Gn₃nop₃rtεclΔsGΛorGsεαn₃lG₃mplεΛεc₃tεonUGBiosensors and BioelectronicsSG2011SGYaSG]ZTa 11.8 18

783 mo₄₃ltGoxε−ΔG₃cεcul₃rGn₃noro−sGwεtβGβεαβGsΔnsεtεvεtyGΛorGtβΔGnonTΔnzym₃tεcG−ΔtΔctεonGoΛGαlucosΔUG
Biosensors and BioelectronicsSG2011SGYaSGXY]TZX 11.8 167

782 wultεΛunctεon₃lGc₃r₄onGn₃notu₄ΔsGΛorG−εrΔctGΔlΔctrocβΔmεstryGoΛGαlucosΔGoxε−₃sΔG₃n−GαlucosΔG
₄εo₃ss₃yUGBiosensors and BioelectronicsSG2011SGZWSGXWaTXX 11.8 134

781 nyn₃mεcsGoΛGtβΔGrΔ₃ctεonGαlucosΔTc₃t₃l₃sΔTαlucosΔGoxε−₃sΔTβy−roαΔnGpΔroxε−ΔUG2011SGb]SGYZYYTYZY` 2

780 ’tu−yGoΛG−yn₃mεcsGoΛGαlucosΔTαlucosΔGoxε−₃sΔTΛΔrrεcy₃nε−ΔGrΔ₃ctεonUG2011SGb]SGYZW]TYZWc 1

779 wεcroΛluε−εcG−ΔvεcΔsG₃n−GtruΔTcolorGsΔnsorG₃sGpl₃tΛormGΛorGαlucosΔGoxε−₃sΔG₃n−Gl₃cc₃sΔG₃ss₃ysUG2011SG
XXSGXbYTXbb 13

778 p“TsRGmεcroscopyGcβ₃r₃ctΔrεz₃tεonGoΛGsolâ��αΔlGl₃yΔrsGprεorG₃n−G₃ΛtΔrGαlucosΔGoxε−₃sΔGεmmo₄εlεz₃tεonG
ΛorG₄εosΔnsεnαG₃pplεc₃tεonsUG2011SG]aSGYW[TYXX 35

(2011-2011)

21



777 xonΔnzym₃tεcGαlucosΔGsΔnsorG₄₃sΔ−GonG₃Gαl₃ssyGc₃r₄onGΔlΔctro−ΔGmo−εΛεΔ−GwεtβGcβ₃εnsGoΛGpl₃tεnumG
βollowGn₃nop₃rtεclΔsG₃n−GporousGαol−Gn₃nop₃rtεclΔsGεnG₃Gcβεtos₃nGmΔm₄r₃nΔUG2011SGXaYSGX`ZTX`c 36

776 kGnovΔlG₃ntεTεntΔrΛΔrΔncΔG₃n−GprTmo−ul₃tεonG−ΔvεcΔdG₃pplεc₃tεonGtoGΔnzymΔTΛrΔΔGαlucosΔG−ΔtΔctεonUG
2011SGXaZSGXcTY`

775 nΔvΔlopmΔntGoΛGmuYyVm₃r₄onG–ulc₃nG™mTaYG₃sGnonTΔnzym₃tεcGsΔnsorGΛorGαlucosΔG−ΔtΔrmεn₃tεonUG
Biosensors and BioelectronicsSG2011SGY`SGZ][YTb 11.8 127

774 kGcor₃lTlεkΔGm₃croporousGαol−â��pl₃tεnumGβy₄rε−GZnGΔlΔctro−ΔGΛorGΔnzymΔTΛrΔΔGαlucosΔG−ΔtΔctεonUG
2011SGX]]SGXZ[TXZc 40

773 ’tu−yGoΛG₃nG₃mpΔromΔtrεcGαlucosΔGsΔnsorG₄₃sΔ−GonGz−â��xεV’εx—GΔlΔctro−ΔUG2011SGX]]SG]cYT]ca 72

772 mβ₃r₃ctΔrεz₃tεonG₃n−GΔnαεnΔΔrεnαGoΛG₃GnovΔlGpyrroloquεnolεnΔGquεnonΔG−ΔpΔn−ΔntGαlucosΔG
−Δβy−roαΔn₃sΔGΛromG’or₃nαεumGcΔllulosumG’oGcΔ]`UG2011SG[aSGY]ZT`X 4

771 xonΔnzym₃tεcGolΔctrocβΔmεc₃lGqlucosΔG’ΔnsorGl₃sΔ−GonGxovΔlGmoppΔrGpεlmUG2011SGYZSGZc]T[WX 68

770 olΔctrocβΔmεc₃lGz₃ttΔrnεnαGoΛGz₃ll₃−εumGx₃nop₃rtεclΔsGonG₃G’εnαlΔT—₃llΔ−Gm₃r₄onGx₃notu₄ΔG
zl₃tΛormG₃n−GstsGkpplεc₃tεonGtoGqlucosΔGnΔtΔctεonUG2011SGYZSGYWbaTYWcZ 11

769 qlucosΔGlεosΔnsorG”sεnαGqlucosΔGyxε−₃sΔG₃n−GolΔctrospunGwnYyZTkαGx₃noΛε₄ΔrsUG2011SGYZSGXcXYTXcYW 38

768 onzym₃tεc₃llyG₃mplεΛεΔ−GΔlΔctrocβΔmεc₃lG−ΔtΔctεonGΛorGlεpopolys₃ccβ₃rε−ΔGusεnαGΛΔrrocΔnΔT₃tt₃cβΔ−G
polymyxεnGlG₃n−GεtsG₃n₃loαuΔUGBiosensors and BioelectronicsSG2011SGY`SGYWbWT[ 11.8 19

767 xonΔnzym₃tεcGαlucosΔGsΔnsorG₄₃sΔ−GonGovΔrToxε−εzΔ−GpolypyrrolΔGmo−εΛεΔ−Gz−V’εGmεcrocβ₃nnΔlG
pl₃tΔGΔlΔctro−ΔUGBiosensors and BioelectronicsSG2011SGY`SGY]acTb[ 11.8 23

766 xonΔnzym₃tεcG₃mpΔromΔtrεcGrΔsponsΔGoΛGαlucosΔGonG₃Gn₃noporousGαol−GΛεlmGΔlΔctro−ΔGΛ₃₄rεc₃tΔ−G
₄yG₃Gr₃pε−G₃n−GsεmplΔGΔlΔctrocβΔmεc₃lGmΔtβo−UGBiosensors and BioelectronicsSG2011SGY`SGZ]]]T`X 11.8 146

765 mov₃lΔntGΔnzymΔGεmmo₄εlεz₃tεonG₄yGpolyOΔtβylΔnΔGαlycolPG−εαlycε−ylGΔtβΔrGOzoqnoPGΛorG
mεcroΔlΔctro−ΔG₄εosΔnsorGprΔp₃r₃tεonUGBiosensors and BioelectronicsSG2011SGY`SGZccZT[WWW 11.8 101

764 knGΔnzymΔTΛrΔΔGqu₃rtzGcryst₃lGmεcro₄₃l₃ncΔG₄εosΔnsorGΛorGsΔnsεtεvΔGαlucosΔG−ΔtΔctεonGεnG₄εoloαεc₃lG
Λluε−sG₄₃sΔ−GonGαlucosΔV−Δxtr₃nG−εspl₃cΔmΔntG₃ppro₃cβUG2011SG`b`SGX[[Tc 39

763 nΔvΔlopmΔntGoΛG₃nGonTcolumnG₃ΛΛεnεtyGsm₃rtGpolymΔrGαΔlGαlucosΔGsΔnsorUG2011SG`c]SGXW]TXY 14

762 wεcro₄ε₃lGΔlΔctrεcεtyGαΔnΔr₃tεonGoΛG−εvΔrsεΛεΔ−Gc₃r₄on₃cΔousGΔlΔctro−ΔsGun−ΔrGv₃rε₃₄lΔGmΔ−ε₃torsUG
2011SGbWSGccTXW[ 25

761 kGlowTpotΔntε₃lSGrYyYT₃ssεstΔ−GΔlΔctro−ΔposεtεonGoΛGco₄₃ltGoxε−ΔVβy−roxε−ΔGn₃nostructurΔsGontoG
vΔrtεc₃llyT₃lεαnΔ−GmultεTw₃llΔ−Gc₃r₄onGn₃notu₄ΔG₃rr₃ysGΛorGαlucosΔGsΔnsεnαUG2011SG]`SG]]ZbT]][[ 51

760 “βΔrmost₃₄εlεtyGoΛGαlucosΔGoxε−₃sΔGεnGsεlεc₃GαΔlGo₄t₃εnΔ−G₄yGsolTαΔlGmΔtβo−G₃n−GεnGsolutεonGstu−εΔ−G
₄yGΛluorεmΔtrεcGmΔtβo−UG2011SGXWZSGYYTb 9
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759 RΔcom₄εn₃ntGαlucosΔGoxε−₃sΔGΛromGzΔnεcεllεumG₃m₃α₃s₃kεΔnsΔGΛorGΔΛΛεcεΔntG₄εoΔlΔctrocβΔmεc₃lG
₃pplεc₃tεonsGεnGpβysεoloαεc₃lGcon−εtεonsUG2011SGX]XSGXYYTc 40

758 ’urΛ₃cΔGmo−εΛεc₃tεonGoΛGΔlΔctrospunGspβΔrεc₃lG₃ctεv₃tΔ−Gc₃r₄onGΛorG₃GβεαβTpΔrΛorm₃ncΔG₄εosΔnsorG
ΔlΔctro−ΔUG2011SGX]bSGX]XTX]b 15

757 xΔwGnΔvΔlopmΔntsG₃n−Gkpplεc₃tεonsGεnG’ΔnsεnαG“ΔcβnoloαyUG2011SG 5

756 zrΔp₃r₃tεonG₃n−Gmβ₃r₃ctΔrεz₃tεonGoΛGolΔctrocβΔmεc₃lGqlucosΔG’ΔnsorGl₃sΔ−GonGxεckΔlGolΔctro−ΔsG
’upportΔ−G₄yG’εlεconGwεcrocβ₃nnΔlGzl₃tΔsUG2011SGXZbTXZcSGXXY`TXXZX

755 x₃nostructurΔ−GwεmεcGonzymΔsGΛorGlεoc₃t₃lysεsG₃n−GlεosΔnsεnαUG2011SGb]TXWc 2

754 vonαTtΔrmGεnGvεvoGαlucosΔGmonεtorεnαGusεnαGΛluorΔscΔntGβy−roαΔlGΛε₄ΔrsUG2011SGXWbSGXZZccT[WZ 199

753 pok“”Ro’UG2012SGX`SGYaT]c

752 knGsmprovΔ−G’ΔnsεtεvεtyGxonTonzym₃tεcGqlucosΔG’ΔnsorGl₃sΔ−GonG₃Gx₃noTqol−Gwo−εΛεΔ−GkαG
olΔctro−ΔUG2012SG]WZSG[YaT[ZX 3

751 ry−roαΔnGzΔroxε−ΔGεnGlεoc₃t₃lysεsUGkGn₃nαΔrousGvε₃εsonUG2012SGX`SGY`]YTY`aY 103

750 kGxonTonzym₃tεcGqlucosΔG’ΔnsorGl₃sΔ−GonGtβΔG”sΔGoΛGqol−Gwεcropεll₃rGkrr₃yGolΔctro−ΔsUG2012SGX]cSGpXZ[TpXZc 36

749 R₃pε−G₃n−GrεαβTc₃p₃cεtyGk−sorptεonGoΛGqlucosΔGyxε−₃sΔGonGkmεnΔTΛunctεon₃lεzΔ−GwΔsoporousG’εlεc₃G
’lkTX]Gzl₃tΔlΔtsUG2012SG[XSGX]XYTX]X[ 4

748 zromotεonGΔΛΛΔctG₄yG˛µTpolyTvTlysεnΔGonGtβΔGΔnzym₃tεcGrΔ₃ctεonGoΛGαlucosΔGoxε−₃sΔGwεtβGΛΔrrεcy₃nε−ΔG
εonG₃sG₃nGoxε−₃ntUG2012SGYbSG`]aT`W 17

747 punctεon₃lGx₃nop₃rtεclΔTl₃sΔ−GlεoΔlΔctronεcGnΔvεcΔsUG2012SGX[]TXbW 1

746 nΔsεαnG₃n−GnΔvΔlopmΔntGoΛGsnG–εvoG’ΔnsorG’ystΔmsdG“βΔGvonαG₃n−G“orturΔ−GRo₃−GtoG₃G
’ΔlΛTmont₃εnΔ−SGsmpl₃nt₃₄lΔGqlucosΔG’ΔnsorGΛorGnε₃₄ΔtΔsGw₃n₃αΔmΔntUG2012SGYXZTYZb 0

745 zrotΔεnTnεrΔctΔ−GsnG’εtuG’yntβΔsεsGoΛGqol−Gx₃nop₃rtεclΔsGonGRΔ−ucΔ−Gqr₃pβΔnΔGyxε−ΔGwo−εΛεΔ−G
olΔctro−ΔGΛorGxonΔnzym₃tεcGqlucosΔG’ΔnsεnαUG2012SGY[SGYZ[bTYZ]Z 16

744 …u₃ntεΛyεnαGprotΔεnG₃−sorptεonG₃n−GΛunctεonG₃tGn₃nostructurΔ−Gm₃tΔrε₃lsdGΔnzym₃tεcG₃ctεvεtyGoΛG
αlucosΔGoxε−₃sΔG₃tGqvknGstructurΔ−GΔlΔctro−ΔsUG2012SGYbSGXXXW`TX[ 18

743 nεΛΛusεonTΛrΔΔGmΔ−ε₃torG₄₃sΔ−Gmεnε₃turΔG₄εoΛuΔlGcΔllG₃no−ΔGΛ₃₄rεc₃tΔ−GonG₃Gc₃r₄onTwow’G
ΔlΔctro−ΔUG2012SGYbSGX[W]]T`[ 15

742 x₃no₄εocomposεtΔGolΔctrocβΔmεc₃lGlεosΔnsorG”tεlεzεnαG’ynΔrαεcGkctεonGoΛGxΔutr₃lGRΔ−G
punctεon₃lεzΔ−Gm₃r₄onGx₃notu₄ΔsUG2012SG[SGYYWTYYa 11
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741 wεcrospβΔrΔGΔrosεonGεnGoutΔrGβy−roαΔlGmΔm₄r₃nΔsGcrΔ₃tεnαGm₃croscopεcGporosεtyGtoGcountΔrG
₄εoΛoulεnαTεn−ucΔ−GsΔnsorG−Δαr₃−₃tεonUG2012SGb[SGbbZaTbb[] 24

740 kGcrεtεc₃lGrΔvεΔwGoΛGαlucosΔG₄εosΔnsorsG₄₃sΔ−GonGc₃r₄onGn₃nom₃tΔrε₃lsdGc₃r₄onGn₃notu₄ΔsG₃n−G
αr₃pβΔnΔUG2012SGXYSG]cc`T`WYY 368

739 kGsεmplΔGroutΔGΛorGprΔp₃r₃tεonGoΛGβεαβlyGst₃₄lΔGmuyGn₃nop₃rtεclΔsGΛorGnonΔnzym₃tεcGαlucosΔG
−ΔtΔctεonUG2012SGYSGbXZ 77

738 x₃noporousGqol−G₃sG₃Gzl₃tΛormGΛorG₃Gluεl−εnαGllockGm₃t₃lystUG2012SGYSGYXccTYYX] 93

737 kGnovΔlGnonTΔnzym₃tεcGαlucosΔGsΔnsorG₄₃sΔ−GonGmuGn₃nop₃rtεclΔGmo−εΛεΔ−Gαr₃pβΔnΔGsβΔΔtsG
ΔlΔctro−ΔUG2012SGaWcSG[aT]Z 436

736 xonΔnzym₃tεcGαlucosΔGsΔnsorG₄₃sΔ−GonGmuyGmεcroΛε₄ΔrsGcomposΔ−GoΛGmuyGn₃nop₃rtεclΔsUG2012SG
aYZSGZcT[[ 76

735 kGnovΔlGnonΔnzym₃tεcGsΔnsorG₄₃sΔ−GonGv₃xεWU`moWU[yZGmo−εΛεΔ−GΔlΔctro−ΔGΛorGβy−roαΔnGpΔroxε−ΔG
₃n−GαlucosΔUG2012SGa[]SGXXYTa 42

734 “βΔGΔΛΛΔctsGoΛGc₃r₄onGn₃notu₄ΔG₃−−εtεonG₃n−GoxyΛluorεn₃tεonGonGtβΔGαlucosΔTsΔnsεnαGc₃p₃₄εlεtεΔsGoΛG
αlucosΔGoxε−₃sΔTco₃tΔ−Gc₃r₄onGΛε₄ΔrGΔlΔctro−ΔsUG2012SGY]bSGYYXcTYYY] 15

733 kmpΔromΔtrεcGαlucosΔGsΔnsorG₄₃sΔ−GonGΔnβ₃ncΔ−Gc₃t₃lytεcGrΔ−uctεonGoΛGoxyαΔnGusεnαGαlucosΔG
oxε−₃sΔG₃−sor₄Δ−GontoGcorΔTsβΔllGpΔZy[jsεlεc₃jkuGm₃αnΔtεcGn₃nop₃rtεclΔsUG2012SGZYSGX`[WTa 37

732 oΛΛΔctsGoΛGc₃r₄onGstructurΔGorεΔnt₃tεonGonGtβΔGpΔrΛorm₃ncΔGoΛGαlucosΔGsΔnsorsGΛ₃₄rεc₃tΔ−GΛromG
ΔlΔctrospunGc₃r₄onGΛε₄ΔrsUG2012SGZ]bSG][[T][c 11

731 olΔctronTtr₃nsΛΔrGstu−εΔsGwεtβG₃GnΔwGΛl₃vεnG₃−ΔnεnΔG−εnuclΔotε−ΔG−ΔpΔn−ΔntGαlucosΔG
−Δβy−roαΔn₃sΔG₃n−GosmεumGpolymΔrsGoΛG−εΛΛΔrΔntGrΔ−oxGpotΔntε₃lsUG2012SGb[SGZZ[T[X 72

730 p₃cεlΔGonΔTstΔpGmεcrow₃vΔT₃ssεstΔ−GroutΔGtow₃r−sGxεGn₃nospβΔrΔsVrΔ−ucΔ−Gαr₃pβΔnΔGoxε−ΔGβy₄rε−sG
ΛorGnonTΔnzym₃tεcGαlucosΔGsΔnsεnαUG2012SGXYSG[b`WTc 69

729 momp₃ctSGpowΔrTΔΛΛεcεΔntG₃rcβεtΔcturΔsGusεnαGmεcrov₃lvΔsG₃n−GmεcrosΔnsorsSGΛorGεntr₃tβΔc₃lSGεnsulεnSG
₃n−GotβΔrG−ruαG−ΔlεvΔryGsystΔmsUG2012SG`[SGX`ZcT[c 19

728 xonΔnzym₃tεcG₃mpΔromΔtrεcG−ΔtΔrmεn₃tεonGoΛGαlucosΔG₄yGmuyGn₃nocu₄ΔsTαr₃pβΔnΔG
n₃nocomposεtΔGmo−εΛεΔ−GΔlΔctro−ΔUG2012SGbbSGX]`T`Z 177

727 wolΔcul₃rGsεmul₃tεonGoΛGΛl₃vεnG₃−ΔnεnΔG−εnuclΔotε−ΔGεmmo₄εlεzΔ−GonGcβ₃rαΔ−GsεnαlΔTw₃llΔ−Gc₃r₄onG
n₃notu₄ΔsGΛorG₄εosΔnsorG₃pplεc₃tεonsUG2012SGZZSGba]aTaW 11

726 wΔsoporousGsεlεc₃T₄₃sΔ−Gm₃tΔrε₃lsGΛorGusΔGεnGΔlΔctrocβΔmεc₃lGΔnzymΔGn₃no₄εosΔnsorsUG2012SG[WSGXW`TXXb 63

725 onzymΔsG₃n−Gonzym₃tεcG’ΔnsorsUG2012SGYbT[c 1

724 x₃noTlεotΔcβnoloαyGΛorGlεomΔ−εc₃lG₃n−Gnε₃αnostεcGRΔsΔ₃rcβUG2012SG 2
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723 montrolGoΛGΔnzymΔTsolε−GεntΔr₃ctεonsGvε₃GcβΔmεc₃lGmo−εΛεc₃tεonUG2012SGYbSGXXbbXTc 23

722 kmpΔromΔtrεcGlεosΔnsorsUG2012SGXTbZ 28

721 zolyOl₃ctεcG₃cε−PVm₃r₄onGx₃notu₄ΔGpε₄ΔrsG₃sGxovΔlGzl₃tΛormsGΛorGqlucosΔGlεosΔnsorsUG2012SGYSGaWTbY 28

720 monjuα₃tΔ−GpolyΔlΔctrolytΔGcomplΔxΔsGwεtβGsεnαlΔTw₃llΔ−Gc₃r₄onGn₃notu₄ΔsGΛorG₃mpΔromΔtrεcG
−ΔtΔctεonGoΛGαlucosΔGwεtβGεnβΔrΔntG₃ntεTεntΔrΛΔrΔncΔGpropΔrtεΔsUG2012SGYYSGcX[a 20

719 ’ΔrumGcrΔ₃tεnεnΔG−ΔtΔctεonG₄yG₃Gcon−uctεnαTpolymΔrT₄₃sΔ−GΔlΔctrocβΔmεc₃lGsΔnsorGtoGε−ΔntεΛyG
₃lloαr₃ΛtG−ysΛunctεonUG2012SGb[SGacZZTa 37

718 ’olâ��qΔlGzrocΔssεnαGoΛGmΔr₃mεcsUG2012SGXYXTX[W

717 w₃tβΔm₃tεc₃lGwo−ΔlεnαGyΛGknGkmpΔromΔtrεcGqlucosΔG’ΔnsordG“βΔGoΛΛΔctGyΛGwΔm₄r₃nΔG
zΔrmΔ₃₄εlεtyGkn−G’ΔlΔctεvεtyGynGzΔrΛorm₃ncΔUG2012SG 1

716 xεckΔlVzolyOoT₃mεnopβΔnolPGpεlmGzrΔp₃rΔ−GεnGzrΔsΔncΔGoΛG’o−εumGno−ΔcylG’ulΛ₃tΔdGkpplεc₃tεonGΛorG
olΔctroc₃t₃lytεcGyxε−₃tεonGoΛGm₃r₄oβy−r₃tΔsUG2012SG]cSGabbTacY 1

715 onαεnΔΔrεnαGtβΔGεntΔrΛ₃cΔG₄ΔtwΔΔnGαlucosΔGoxε−₃sΔG₃n−Gn₃nop₃rtεclΔsUG2012SGYbSG]XcWTYWW 38

714 w₃tΔrε₃lsGΛorG−ε₃₄ΔtΔsGtβΔr₃pΔutεcsUG2012SGXSGY`aTb[ 111

713 sntΔαr₃tΔ−G₄εoc₃t₃lytεcGprocΔssGΛorGtrΔβ₃losΔGpro−uctεonG₃n−GsΔp₃r₃tεonGΛromGrεcΔGβy−rolys₃tΔGusεnαG
₃G₄εorΔ₃ctorGsystΔmUG2012SGXZ[SGXa[]T]Z 10

712 lεoΛunctεon₃lεzΔ−Gn₃noporousGαol−GΛorGΔlΔctrocβΔmεc₃lG₄εosΔnsorsUG2012SG`aSGXT] 56

711 kGβεαβlyGsΔnsεtεvΔGnonTΔnzym₃tεcGαlucosΔGsΔnsorG₄₃sΔ−GonGnεckΔlG₃n−GmultεTw₃llΔ−Gc₃r₄onG
n₃notu₄ΔsGn₃noβy₄rε−GΛεlmsGΛ₃₄rεc₃tΔ−G₄yGonΔTstΔpGcoTΔlΔctro−ΔposεtεonGεnGεonεcGlεquε−sUG2012SG`]SG`[T`c 149

710
p₃₄rεc₃tεonGoΛG₃GβεαβlyGsΔnsεtεvΔGαlucosΔGΔlΔctrocβΔmεc₃lGsΔnsorG₄₃sΔ−GonGεmmo₄εlεz₃tεonGoΛG
xεOssPâ��pyromΔllεtεcG₃cε−G₃n−G₄εmΔt₃llεcGkuâ��ztGεnorα₃nεcâ��orα₃nεcGβy₄rε−Gn₃nocomposεtΔGontoGc₃r₄onG
n₃notu₄ΔGmo−εΛεΔ−Gαl₃ssyGc₃r₄onGΔlΔctro−ΔUG2012SGa`SGZWWTZXX

18

709 xεGn₃nop₃rtεclΔsG−Δcor₃tΔ−Gtεt₃nε₃Gn₃notu₄ΔG₃rr₃ysG₃sGΔΛΛεcεΔntGnonΔnzym₃tεcGαlucosΔGsΔnsorUG2012SG
a`SG]XYT]Xa 103

708 kmpΔromΔtrεcGαlucosΔG₄εosΔnsorGutεlεzεnαGpknT−ΔpΔn−ΔntGαlucosΔG−Δβy−roαΔn₃sΔGεmmo₄εlεzΔ−GonG
n₃nocomposεtΔGΔlΔctro−ΔUG2012SG]WSGYYaTZY 42

707 xonΔnzym₃tεcGcontεnuousGαlucosΔGmonεtorεnαGεnGβum₃nGwβolΔG₄loo−GusεnαGΔlΔctrεΛεΔ−Gn₃noporousG
ztUGBiosensors and BioelectronicsSG2012SGZXSGYb[TcX 11.8 65

706 ’εnαlΔTl₃yΔrGm–nTαrownGαr₃pβΔnΔG−Δcor₃tΔ−GwεtβGmΔt₃lGn₃nop₃rtεclΔsG₃sG₃GpromεsεnαG₄εosΔnsεnαG
pl₃tΛormUGBiosensors and BioelectronicsSG2012SGZZSG]`Tc 11.8 55
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705 molorεmΔtrεcG−ΔtΔctεonGoΛGsuα₃rsG₄₃sΔ−GonGαol−Gn₃nop₃rtεclΔGΛorm₃tεonUG2012SGX`XSGZ``TZaX 41

704 qlucosΔGoxε−₃sΔTmo−εΛεΔ−Gc₃r₄onTΛΔltTrΔ₃ctorGcouplΔ−GwεtβGpΔroxε−₃sΔTmo−εΛεΔ−G
c₃r₄onTΛΔltT−ΔtΔctorGΛorG₃mpΔromΔtrεcGΛlowG−ΔtΔrmεn₃tεonGoΛGαlucosΔUG2012SGZYSG[ZYT[Zc 14

703 qlucosΔGsΔnsorGusεnαGpΔrεo−εcGn₃nostructurΔ−Gβy₄rε−GXnGkuVZnyG₃rr₃ysUG2012SGZYSGXYbbTXYcY 10

702 oΛΛΔctsGoΛGoxyΛluorεn₃tεonGonG₃GmultεTw₃llΔ−Gc₃r₄onGn₃notu₄ΔGΔlΔctro−ΔGΛorG₃GβεαβTpΔrΛorm₃ncΔG
αlucosΔGsΔnsorUG2012SGXbSG`a[T`ac 20

701 mβ₃r₃ctΔrεz₃tεonGoΛG−εΛΛΔrΔntGpknT−ΔpΔn−ΔntGαlucosΔG−Δβy−roαΔn₃sΔsGΛorGpossε₄lΔGusΔGεnG
αlucosΔT₄₃sΔ−G₄εosΔnsorsG₃n−G₄εoΛuΔlGcΔllsUG2012SG[WYSGYW`cTaa 85

700 kGβεαβlyGsΔnsεtεvΔGnonΔnzym₃tεcGαlucosΔGsΔnsorG₄₃sΔ−GonGmuyGn₃nowεrΔsUG2012SGXa`SG[XXT[Xa 81

699 wΔ−ε₃tΔ−GΔlΔctronGtr₃nsΛΔrGoΛGcΔllo₄εosΔG−Δβy−roαΔn₃sΔG₃n−GαlucosΔGoxε−₃sΔG₃tGosmεumG
polymΔrTmo−εΛεΔ−Gn₃noporousGαol−GΔlΔctro−ΔsUG2013SG[W]SGZbYZTZW 31

698 kGβεαβTpΔrΛorm₃ncΔGαlucosΔG₄εosΔnsorGusεnαGcov₃lΔntlyGεmmo₄εlεsΔ−GαlucosΔGoxε−₃sΔGonG₃G
polyOYS`T−ε₃mεnopyrε−εnΔPVc₃r₄onGn₃notu₄ΔGΔlΔctro−ΔUG2013SGXX`SGbWXTb 33

697 snGsεtuG₃tt₃cβmΔntGoΛGcuprεcGoxε−ΔGn₃nop₃rtεclΔsGtoGmΔsoporousGc₃r₄onsGΛorGsΔnsεtεvΔG₃mpΔromΔtrεcG
nonTΔnzym₃tεcGsΔnsεnαGoΛGαlucosΔUG2013SGXabSGXY]TXZX 22

696 x₃noporousGαol−GsupportΔ−Gco₄₃ltGoxε−ΔGmεcroΔlΔctro−ΔsG₃sGβεαβTpΔrΛorm₃ncΔGΔlΔctrocβΔmεc₃lG
₄εosΔnsorsUG2013SG[SGYX`c 227

695 “βΔGmεcrostructurΔG₃n−GΔlΔctrocβΔmεc₃lGpropΔrtεΔsGoΛG₄oronT−opΔ−Gn₃nocryst₃llεnΔG−ε₃mon−GΛεlmG
ΔlΔctro−ΔsG₃n−GtβΔεrG₃pplεc₃tεonGεnGnonTΔnzym₃tεcGαlucosΔG−ΔtΔctεonUG2013SG[ZSGcXXTcXa 11

694 RΔus₃₄lΔGαlucosΔGsΔnsεnαGusεnαGc₃r₄onGn₃notu₄ΔT₄₃sΔ−GsΔlΛT₃ssΔm₄lyUG2013SG]SGcYZXTa 21

693 kGnΔwGεnsεαβtGεntoGΔlΔctrocβΔmεc₃lGmεcroRxkG−ΔtΔctεondG₃GmolΔcul₃rGc₃lεpΔrSGpXcGprotΔεnUGBiosensors 
and BioelectronicsSG2013SG[bSGX`]TaX 11.8 54

692 olΔctroc₃t₃lytεc₃lGpropΔrtεΔsGprΔsΔntΔ−G₄yGmuVxεG₃lloyGmo−εΛεΔ−GΔlΔctro−ΔsGtow₃r−GtβΔGoxε−₃tεonGoΛG
αlucosΔUG2013SGXaSGXZZZTXZZb 25

691 kGβεαβGpΔrΛorm₃ncΔGnonTΔnzym₃tεcGαlucosΔGsΔnsorG₄₃sΔ−GonGnεckΔlGβy−roxε−ΔGmo−εΛεΔ−G
nεtroαΔnTεncorpor₃tΔ−Gn₃no−ε₃mon−sUG2013SGXZbSGZYWXTb 55

690 kGΛ₃cεlΔGstr₃tΔαyGΛorGtβΔGsyntβΔsεsGoΛGβεΔr₃rcβεc₃lGmuyGn₃nourcβεnsG₃n−GtβΔεrG₃pplεc₃tεonG₃sG
nonTΔnzym₃tεcGαlucosΔGsΔnsorsUG2013SGZSGXZaXY 33

689
rεαβGpΔrΛorm₃ncΔGΔnzymΔGΛuΔlGcΔllsGusεnαG₃GαΔnΔtεc₃llyGΔxprΔssΔ−GpknT−ΔpΔn−ΔntGαlucosΔG
−Δβy−roαΔn₃sΔG˛–Tsu₄unεtGoΛGlurkβol−Δrε₃GcΔp₃cε₃Gεmmo₄εlεzΔ−GεnG₃Gc₃r₄onGn₃notu₄ΔGΔlΔctro−ΔGΛorG
lowGαlucosΔGcon−εtεonsUG2013SGX]SGc]WbTXY

17

688 olΔctronGtr₃nsΛΔrGεnGprotΔεnsdGtβΔorySG₃pplεc₃tεonsG₃n−GΛuturΔGpΔrspΔctεvΔsUG2013SGX]SGX]YaXTb] 27
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687 “βΔrm₃lGεn₃ctεv₃tεonG₃n−GconΛorm₃tεon₃lGlockGstu−εΔsGonGαlucosΔGoxε−₃sΔUG2013SGY[SGXXW]TXXXW 6

686 smpl₃ntΔ−G₄εoΛuΔlGcΔllsGopΔr₃tεnαGεnGvεvoGâ��GmΔtβo−sSG₃pplεc₃tεonsG₃n−GpΔrspΔctεvΔsGâ��GΛΔ₃turΔG₃rtεclΔUG
2013SG`SGYacX 169

685 kmpΔromΔtrεcGnonΔnzym₃tεcG−ΔtΔrmεn₃tεonGoΛGαlucosΔG₄₃sΔ−GonG₃Gαl₃ssyGc₃r₄onGΔlΔctro−ΔG
mo−εΛεΔ−GwεtβGnεckΔlOssPGoxε−ΔsG₃n−Gαr₃pβΔnΔUG2013SGXbWSG[aaT[bZ 72

684 YTzβΔnylpyrε−εnΔGrutβΔn₃cyclΔsG₃sGΔΛΛΔctorsGoΛGαlucosΔGoxε−₃sΔG₃ctεvεtydGεnβε₄εtεonG₄yGRuOssPG₃n−G
₃ctεv₃tεonG₄yGRuOsssPUG2013SGXbSG][aT]] 6

683 yptεmεz₃tεonGoΛGtβΔGmultε₃n₃lytΔG−ΔtΔrmεn₃tεonGwεtβG₄ε₃sΔ−G₄εosΔnsorGrΔsponsΔUG2013SGXY`SGXWbTXX` 9

682 lεosΔnsorGεntΔαr₃tεonGonG’εT₄₃sΔ−G−ΔvεcΔsdGpΔ₃sε₄εlεtyGstu−εΔsG₃n−GΔx₃mplΔsUG2013SGXacSGY[WTY]X 31

681 qlycosyl₃tεonGsεtΔTt₃rαΔtΔ−Gzoqyl₃tεonGoΛGαlucosΔGoxε−₃sΔGrΔt₃εnsGn₃tεvΔGΔnzym₃tεcG₃ctεvεtyUG2013SG
]YSGYacTb] 15

680 ’εnαlΔTΔnzymΔGn₃nop₃rtεclΔsG₄₃sΔ−GurΔ₃G₄εosΔnsorUG2013SGXbbSGZXZTZXa 21

679 xΔtworkΔ−GΔnzym₃tεcGloαεcGα₃tΔsGwεtβGΛεltΔrεnαdGnΔwGtβΔorΔtεc₃lGmo−ΔlεnαGΔxprΔssεonsG₃n−GtβΔεrG
ΔxpΔrεmΔnt₃lG₃pplεc₃tεonUG2013SGXXaSGX[cYbTZc 40

678 ’εmult₃nΔousGutεlεz₃tεonGoΛGαlucosΔG₃n−Gαlucon₃tΔGεnGzΔnεcεllεumGcβrysoαΔnumG−urεnαGovΔrΛlowG
mΔt₃₄olεsmUG2013SGXXWSGZYZ]T[Z 13

677 ’β₃pΔG₃n−GsεzΔGcontrolGoΛGmuGn₃nop₃rtεclΔsG₄yGt₃εlorεnαGtβΔGsurΛ₃cΔGmorpβoloαεΔsGoΛG“εxTco₃tΔ−G
ΔlΔctro−ΔsGΛorG₄εosΔnsεnαG₃pplεc₃tεonsUG2013SGYcSGX`WY]TZZ 23

676 ’pΔcεΛεcεtyGoΛGαlucosΔGoxε−₃sΔGΛromGzΔnεcεllεumGΛunεculosumG[`UXGtow₃r−sGsomΔGrΔ−oxGmΔ−ε₃torsUG
2013SGXaXSGXaZcT[c 10

675 knGΔnzymΔGΛrΔΔGpotΔntεomΔtrεcG−ΔtΔctεonGoΛGαlucosΔG₄₃sΔ−GonG₃Gcon−uctεnαGpolymΔrGpolyG
OZT₃mεnopβΔnylG₄oronεcG₃cε−TcoTZToctyltβεopβΔnΔPUG2013SGcWSGZ]bTZ`] 51

674 qlucosΔG’ΔnsεnαG₄yGqlucosΔGyxε−₃sΔVzony“G“βεnGpεlmGolΔctro−ΔUG2013SG]bWSGYYTYb 3

673 xonTΔnzym₃tεcGqlucosΔG’ΔnsorGl₃sΔ−GonGz₃ll₃−εumGmo₃tΔ−Gx₃noporousGqol−GpεlmGolΔctro−ΔUG2013SG
``SGXWca 16

672 kGαlucosΔG₄εosΔnsorG₄₃sΔ−GonG−εrΔctGΔlΔctronGtr₃nsΛΔrGoΛGαlucosΔGoxε−₃sΔGεmmo₄εlεzΔ−GontoGαl₃ssyG
c₃r₄onGΔlΔctro−ΔGmo−εΛεΔ−GwεtβGnεtropβΔnylG−ε₃zonεumGs₃ltUG2013SGXXYSG`[WT`[a 30

671 nΔn−rεtεcGpl₃tεnumT−Δcor₃tΔ−Gαol−Gn₃nop₃rtεclΔsGΛorGnonTΔnzym₃tεcGαlucosΔG₄εosΔnsεnαUG2013SGXSG]cY]T]cZY 20

670 snGsεtuGΔnzym₃tεcGαΔnΔr₃tεonGoΛGrYyYGΛromGyYGΛorGusΔGεnGoxε−₃tεvΔG₄lΔ₃cβεnαG₃n−Gc₃t₃lysεsG₄yG“kwvG
₃ctεv₃torsUG2013SGZaSGZ[bb 11
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669 rεαβGm₃t₃lytεcGkctεvεtyGoΛGkuTzony“Gx₃noΛlowΔrsGtow₃r−GolΔctrooxε−₃tεonGoΛGqlucosΔUG2013SGX`WSGrb]bTrb`] 13

668 lεoΛuΔlGmΔllGl₃sΔ−GonGkno−ΔG₃n−Gm₃tβo−ΔGwo−εΛεΔ−G₄yGqlucosΔGyxε−₃sΔUG2013SGY]SGY`aaTY`bZ 39

667 onβ₃ncεnαGΔlΔctroTco−ΔposεtεonG₃n−GΔlΔctroc₃t₃lytεcGpropΔrtεΔsGoΛGpolyOnΔutr₃lGrΔ−PG₃n−GpknGtoG
−ΔtΔrmεnΔGxknrG₃n−GrYyYGusεnαG₃mεnoTΛunctεon₃lεzΔ−GmultεTw₃llΔ−Gc₃r₄onGn₃notu₄ΔsUG2013SGZSGY]aYa 6

666 mrossTlεnkΔ−GαlucosΔGoxε−₃sΔGclustΔrsGΛorG₄εoΛuΔlGcΔllG₃no−ΔGc₃t₃lystsUG2013SG]SGWZ]WWc 16

665 ’yntβΔsεsSGoptεc₃lGpropΔrtεΔsSG₃n−GcβΔmεc₃lâ��₄εoloαεc₃lGsΔnsεnαG₃pplεc₃tεonsGoΛGonΔT−εmΔnsεon₃lG
εnorα₃nεcGsΔmεcon−uctorGn₃nowεrΔsUG2013SG]bSGaW]Ta[b 60

664 p₃cεlΔGprΔp₃r₃tεonGoΛGnovΔlGcorΔTsβΔllGΔnzymΔTkuTpoly−op₃mεnΔTpΔâ��yâ��Gm₃αnΔtεcG₄εon₃nop₃rtεclΔsG
ΛorGαlucosΔsΔnsorUGBiosensors and BioelectronicsSG2013SG[YSGYcZTc 11.8 85

663 lεocβΔmεc₃lTtoToptεc₃lGsεαn₃lGtr₃ns−uctεonG₄yGprGsΔnsεtεvΔGorα₃nεcâ��εnorα₃nεcGβy₄rε−Glr₃ααGst₃cksG
wεtβG₃GΛullGcolorG−εspl₃yUG2013SGXSGcaaTcbZ 21

662 RΔ−oxGsnεtε₃tεonGoΛGlulkG“βεolTonΔGzolymΔrεz₃tεonsUG2013SG[SGXX`aTXXa] 33

661 nΔvΔlopmΔntGoΛGαlucosΔGoxε−₃sΔT₄₃sΔ−G₄εo₃no−ΔsGΛorGΔnzymΔGΛuΔlGcΔllG₃pplεc₃tεonsUG2013SG[ZSGXbXTXcW 7

660 x₃nom₃tΔrε₃lsGΛorGΔlΔctrocβΔmεc₃lGnonTΔnzym₃tεcGαlucosΔG₄εosΔnsorsUG2013SGZSGZ[ba 261

659 RΔcΔntG₃−v₃ncΔsGεnGΔlΔctrocβΔmεc₃lGαlucosΔG₄εosΔnsorsdG₃GrΔvεΔwUG2013SGZSG[[aZ 557

658 onzymΔTΛrΔΔGαlucosΔG₄εosΔnsorG₄₃sΔ−GonGlowG−ΔnsεtyGmx“GΛorΔstGαrownG−εrΔctlyGonG₃G’εV’εyYG
su₄str₃tΔUG2013SGXabSG]b`T]cY 50

657 ’yntβΔsεsG₃n−GΔlΔctrocβΔmεc₃lGstu−yGoΛGn₃noporousGp₃ll₃−εumâ��c₃−mεumGnΔtworksGΛorG
nonTΔnzym₃tεcGαlucosΔG−ΔtΔctεonUG2013SGXXYSGcYaTcZY 24

656 nΔvΔlopmΔntGoΛGm₃αnΔtεcGsεnαlΔTΔnzymΔGn₃nop₃rtεclΔsG₃sGΔlΔctrocβΔmεc₃lGsΔnsorGΛorGαlucosΔG
−ΔtΔrmεn₃tεonUG2013SGXXXSGY]TZW 19

655 rεαβlyGsΔnsεtεvΔG₃n−GsΔlΔctεvΔGnonΔnzym₃tεcG−ΔtΔctεonGoΛGαlucosΔGusεnαGtβrΔΔT−εmΔnsεon₃lGporousG
nεckΔlGn₃nostructurΔsUG2013SGb]SGZ]`XTc 307

654 xonTΔnzym₃tεcGΔlΔctrocβΔmεc₃lGsΔnsεnαGoΛGαlucosΔUG2013SGXbWSGX`XTXb` 352

653 ’yntβΔsεsG₃n−Gcβ₃r₃ctΔrεz₃tεonGoΛGΛΔrr₃c₃r₄or₃nΔâ��cβεtos₃nG₃n−GΛΔrr₃c₃r₄or₃nΔâ��multεw₃llΔ−Gc₃r₄onG
n₃notu₄ΔGrΔ−oxGmΔ−ε₃torGconjuα₃tΔsGΛorG₄εo₃no−ΔG₃pplεc₃tεonsUG2013SG]WSGZ`T[[ 16

652 ’crΔΔnGzrεntΔ−GolΔctro−ΔsGypΔnGxΔwG–εst₃sGεnG’ΔnsεnαdGkpplεc₃tεonGtoGwΔ−εc₃lGnε₃αnosεsUG2013SGbZTXYW 2
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651 p₃₄rεc₃tεonG₃n−Gcβ₃r₃ctΔrεz₃tεonGoΛG₃GsurΛ₃cΔGpl₃smonGrΔson₃ncΔG₄₃sΔ−GΛε₄ΔrGoptεcGsΔnsorGusεnαGαΔlG
Δntr₃pmΔntGtΔcβnεquΔGΛorGtβΔG−ΔtΔctεonGoΛGlowGαlucosΔGconcΔntr₃tεonUG2013SGXaaSG]bcT]c] 78

650 rεαβGpΔrΛorm₃ncΔGnonTΔnzym₃tεcGαlucosΔG₄εosΔnsorG₄₃sΔ−GonGcoppΔrGn₃nowεrΔsâ��c₃r₄onGn₃notu₄ΔsG
βy₄rε−GΛorGεntr₃cΔllul₃rGαlucosΔGstu−yUG2013SGXbYSG`XbT`Y[ 79

649 onzymΔGsmmo₄εlεz₃tεonGonGwεcroΔlΔctro−ΔGlεosΔnsorsUG2013SGc]TXX[ 4

648 lΔyon−Goxε−₃tεvΔGstrΔssdG₃nGεmmunoloαεstNsGαuε−ΔGtoGrΔ₃ctεvΔGoxyαΔnGspΔcεΔsUG2013SGXZSGZ[cT`X 862

647 “βrΔΔT−εmΔnsεon₃lGm₃croporousGmuGΔlΔctro−ΔdGzrΔp₃r₃tεonG₃n−GΔlΔctroc₃t₃lytεcG₃ctεvεtyGΛorG
nonΔnzym₃tεcGαlucosΔG−ΔtΔctεonUG2013SGaWWSGY[TYc 24

646 rεΔr₃cβεc₃llyG’tructurΔ−GrollowG’εlεc₃G’pβΔrΔsGΛorGrεαβGoΛΛεcεΔncyGsmmo₄εlεz₃tεonGoΛGonzymΔsUG2013SG
YZSGYX`YTYX`a 87

645 punctεon₃lGzolymΔrGlrusβΔsGonGnε₃mon−G₃sG₃Gzl₃tΛormGΛorGsmmo₄εlεz₃tεonG₃n−GolΔctrεc₃lG—εrεnαGoΛG
lεomolΔculΔsUG2013SGYZSGYcacTYcb` 20

644 nΔvΔlopmΔntGoΛGkmpΔromΔtrεcGqlucosΔGlεosΔnsorGl₃sΔ−GonGRΔconstεtutεonGoΛGqlucosΔGyxε−₃sΔGonG
zolymΔrεcGZTkmεnopβΔnylGloronεcGkcε−Gwonol₃yΔrUG2013SGY]SGXXc[TXYWW 23

643 zΔrovskεtΔGv₃“εyâ��TkαWUYGn₃nom₃tΔrε₃lsGΛorGnonΔnzym₃tεcGαlucosΔGsΔnsorGwεtβGβεαβGpΔrΛorm₃ncΔUG
Biosensors and BioelectronicsSG2013SG[bSG]`T`W 11.8 39

642 nΔvΔlopmΔntGoΛG₃ntεmεcro₄ε₃lGp₃ck₃αεnαGm₃tΔrε₃lsGwεtβGεmmo₄εlεzΔ−GαlucosΔGoxε−₃sΔG₃n−GlysozymΔUG
2013SGXXSGXW``TXWab 11

641 kquΔousG−εspΔrsεonsGoΛGrΔ−ucΔ−Gαr₃pβΔnΔGoxε−ΔG₃n−GmultεGw₃llGc₃r₄onGn₃notu₄ΔsGΛorGΔnβ₃ncΔ−G
αlucosΔGoxε−₃sΔG₄εoΔlΔctro−ΔGpΔrΛorm₃ncΔUG2013SG`XSG[`aT[a] 33

640 monΛorm₃tεonG₃n−G₃ctεvεtyGoΛGαlucosΔGoxε−₃sΔGonGβomoαΔnΔouslyGco₃tΔ−G₃n−Gn₃nostructurΔ−G
surΛ₃cΔsUG2013SGXXaSG`cbWTc 30

639
snΛluΔncΔGoΛGsurΛ₃cΔG₃−sorptεonGonGtβΔGεntΔrΛ₃cε₃lGΔlΔctronGtr₃nsΛΔrGoΛGΛl₃vεnG₃−ΔnεnΔG−εnuclΔotε−ΔG
₃n−GαlucosΔGoxε−₃sΔG₃tGc₃r₄onGn₃notu₄ΔG₃n−GnεtroαΔnT−opΔ−Gc₃r₄onGn₃notu₄ΔGΔlΔctro−ΔsUG2013SG
b]SGX]aXTbX

76

638 onzym₃tεcGqlucosΔG’ΔnsorGmompΔns₃tεonGΛorG–₃rε₃tεonsGεnGkm₄εΔntGyxyαΔnGmoncΔntr₃tεonUG2015SG
b]cXSG 1

637 kmpΔromΔtrεcGαlucosΔGsΔnsorG₄₃sΔ−GonGnεckΔlGn₃nop₃rtεclΔsVc₃r₄onG–ulc₃nG™mTaYRUGBiosensors and 
BioelectronicsSG2013SG[aSGY[bT]a 11.8 57

636 zrΔp₃r₃tεonGoΛGmo₄₃ltGyxε−ΔGx₃noclustΔrsVyvΔroxε−εzΔ−GzolypyrrolΔGmomposεtΔGpεlmGwo−εΛεΔ−G
olΔctro−ΔG₃n−GstsGkpplεc₃tεonGεnGxonΔnzym₃tεcGqlucosΔG’ΔnsεnαUG2013SGY]SGX``]TX`a[ 20

635 snGsεtuGαrowtβGcuprεcGoxε−ΔGn₃nop₃rtεclΔsGonGc₃r₄onGn₃noΛε₄ΔrsGΛorGsΔnsεtεvΔGnonΔnzym₃tεcGsΔnsεnαG
oΛGαlucosΔUG2013SGXW]SG[ZZT[Zb 35

634 zrΔp₃r₃tεonGoΛGmoZy[Vαr₃pβΔnΔGyxε−ΔGmomposεtΔsG₄yG₃GnΔposεtεnαT−ΔcompostεonGwΔtβo−G₃n−GεtsG
kpplεc₃tεonGΛorGolΔctrocβΔmεc₃lGnΔtΔrmεn₃tεonGoΛGqlucosΔUG2013SG`WSGZ``TZaW 7
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633 kmpΔromΔtrεcGαlucosΔG₄εosΔnsorG₄₃sΔ−GonGsεlvΔrGn₃nowεrΔsG₃n−GαlucosΔGoxε−₃sΔUG2013SGXa`SGcTX[ 85

632 ’ΔlΔctεvΔSGcolorεmΔtrεcG₃ss₃yGoΛGαlucosΔGεnGurεnΔGusεnαGqTqu₃−ruplΔxT₄₃sΔ−GnxkzymΔsG₃n−G
XWT₃cΔtylTZSaT−εβy−roxyGpβΔnox₃zεnΔUG2013SGXWbSGXZXT] 19

631 xonΔnzym₃tεcGαlucosΔGsΔnsorG₄₃sΔ−GonGnεckΔlOssPoxε−ΔVor−ΔrΔ−GmΔsoporousGc₃r₄onGmo−εΛεΔ−Gαl₃ssyG
c₃r₄onGΔlΔctro−ΔUG2013SGXWYSGZWaTXX 87

630 RΔ−oxGpβospβolεpε−GpolymΔrGmεcrop₃rtεclΔsG₃sG−ou₄lyGΛunctεon₃lGpolymΔrGsupportGΛorG
εmmo₄εlεz₃tεonGoΛGΔnzymΔGoxε−₃sΔUG2013SGXWYSGb]aT`Z 14

629 “βΔGΔlΔctrocβΔmεc₃lG₄Δβ₃vεorGoΛG₃nGΔnzymΔG₄εosΔnsorGΔlΔctro−ΔGusεnαG₃nGoxyΛluorεn₃tΔ−G
pεtcβT₄₃sΔ−Gc₃r₄onUG2013SGXcSGc[Tcb 11

628 wΔt₃lTΔnzymΔGΛr₃mΔworksdGrolΔGoΛGmΔt₃lGεonsGεnGpromotεnαGΔnzymΔGsΔlΛT₃ssΔm₄lyGonG
˛–TzεrconεumOs–PGpβospβ₃tΔGn₃nopl₃tΔsUG2013SGYcSGYcaXTbX 25

627 lεomolΔcul₃rGkxnGloαεcGα₃tΔG₄₃sΔ−GonGεmmo₄εlεzΔ−GΔnzymΔsGwεtβGprΔcεsΔGsp₃tε₃lGsΔp₃r₃tεonG
controllΔ−G₄yGsc₃nnεnαGΔlΔctrocβΔmεc₃lGmεcroscopyUG2013SGXXaSGX`W]bT`] 13

626 xonTΔnzym₃tεcGΔlΔctrocβΔmεc₃lGαlucosΔGsΔnsorG₄₃sΔ−GonGpl₃tεnumGn₃noΛlowΔrsGsupportΔ−GonG
αr₃pβΔnΔGoxε−ΔUG2013SGXW]SGZacTb] 144

625 kG₄εsT₄oronεcG₃cε−Gmo−εΛεΔ−GΔlΔctro−ΔGΛorGtβΔGsΔnsεtεvΔG₃n−GsΔlΔctεvΔG−ΔtΔrmεn₃tεonGoΛGαlucosΔG
concΔntr₃tεonsUG2013SGXZbSGaX[`T]X 61

624 zolymΔrGtβεnGΛεlmsGΔm₄Δ−−Δ−GwεtβGmΔt₃lGn₃nop₃rtεclΔsGΛorGΔlΔctrocβΔmεc₃lG₄εosΔnsorsG₃pplεc₃tεonsUG
Biosensors and BioelectronicsSG2013SG[XSG[ZT]Z 11.8 154

623 kGxovΔlGxonΔnzym₃tεcGqlucosΔG’ΔnsorGl₃sΔ−GonGzoly−op₃mεnΔTx₃nopl₃tεnumGmomposεtΔsG
wo−εΛεΔ−GolΔctro−ΔUG2013SGaY`TaZXSGXZTX`

622 Ru₄₄ΔrGmusclΔG₃ctu₃tεonGwεtβGprΔssurεzΔ−GmyYΛromGΔnzymΔTc₃t₃lyzΔ−GurΔ₃Gβy−rolysεsUG2013SGYYSGWc[WYY 6

621 rΔ₃tΔ−GprotΔεnsG₃rΔGstεllG₃ctεvΔGεnG₃GΛunctεon₃lεzΔ−Gn₃noporousGsupportUG2013SGcSGYYYbTZY 11

620 xεckΔlGry−roxε−ΔG₃n−GsntΔrc₃l₃tΔ−Gqr₃pβΔnΔGwεtβGsonεcGvεquε−Gx₃nocomposεtΔTmo−εΛεΔ−GolΔctro−ΔG
ΛorG’ΔnsεnαGoΛGqlucosΔUG2013SG`WSGXW`YTXW`c 4

619 qlucosΔG₄εosΔnsorG₄₃sΔ−GonG₃Gαl₃ssyGc₃r₄onGΔlΔctro−ΔGmo−εΛεΔ−GwεtβGpolytβεonεnΔG₃n−Gmultεw₃llΔ−G
c₃r₄onGn₃notu₄ΔsUG2014SGcSGΔc]WZW 21

618 olΔctrosyntβΔsεsGoΛGmuGVGZnyGn₃nocomposεtΔGΔlΔctro−ΔGonGs“yGΔlΔctro−ΔG₃n−GεtsG₃pplεc₃tεonGεnG
oxε−₃tεonGoΛG₃scor₄εcG₃cε−G₃n−GαlucosΔUG2014SGZcSGXbZTXcW

617 yrα₃nεcG“βεnTpεlmG“r₃nsεstorGOy“p“PTl₃sΔ−G’ΔnsorsUG2014SGZSGYZ[TY][ 75

616 yptεc₃lG₃n−GolΔctrεc₃lG’εTl₃sΔ−GlεosΔnsorsdGp₃₄rεc₃tεonG₃n−G“r₃s−uctεonGsssuΔsUG2014SGsXY₂SG
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615 ztTkuGεntΔr−εαεt₃tΔ−G₃rr₃yGΔlΔctro−ΔsGΛorG₄εosΔnsεnαG₃pplεc₃tεonsUG2014SGZcSGYZcTY[Y

614 kG’ystΔm₃tεcG’tu−yGoΛGtβΔGm₃t₃lytεcGlΔβ₃vεorG₃tGonzymΔâ��wΔt₃lTyxε−ΔGx₃noεntΔrΛ₃cΔsUG2014SGW[SGX[]WWW] 12

613  ttΔr₄εumOsssPGporpβol₃ctonΔsdG˛†Tl₃ctonεz₃tεonGoΛGporpβyrεnGlεα₃n−sGΔnβ₃ncΔsGsΔnsεtεz₃tεonG
ΔΛΛεcεΔncyGoΛGl₃ntβ₃nε−ΔGnΔ₃rTεnΛr₃rΔ−GlumεnΔscΔncΔUG2014SGYWSG[ZY[TZZ 45

612 ’olâ��qΔlGzrocΔssεnαGoΛGmΔr₃mεcsUG2014SGXYXTX[W

611 ”ltr₃sΔnsεtεvΔGnonΔnzym₃tεcGsΔnsεnαGoΛGαlucosΔGonGxεOyrPYTco₃tΔ−Gn₃noporousGαol−GΛεlmGwεtβGtwoG
p₃εrsGoΛGΔlΔctronGmΔ−ε₃torsUG2014SGX[YSGZ]XTZ]b 45

610 olΔctrospunGx₃noΛε₄ΔrTl₃sΔ−G’ΔnsorsUG2014SGY`aTYca 5

609 nεspos₃₄lΔGscrΔΔnGprεntΔ−GΔlΔctrocβΔmεc₃lGsΔnsorsdGtoolsGΛorGΔnvεronmΔnt₃lGmonεtorεnαUG2014SGX[SGXW[ZYT]Z 256

608 kGR₃pε−Gkno−εcGp₃₄rεc₃tεonGoΛGx₃noporousGqol−GεnGxr[mlG’olutεonGΛorGxonΔnzym₃tεcGqlucosΔG
nΔtΔctεonUG2014SGX`XSGrbWYTrbWb 8

607 kpplεc₃tεonGoΛGzolyΛol₃tΔsGεnGtβΔGnΔvΔlopmΔntGoΛGolΔctrocβΔmεc₃lGqlucosΔGlεosΔnsorsUG2014SGY`SGYYaZTYYbY 2

606 olΔctrocβΔmεc₃lG’tu−εΔsGonGqlucosΔGyxε−₃tεonGεnG₃nGonzym₃tεcGpuΔlGmΔllGwεtβGonzymΔGsmmo₄εlεzΔ−G
onGtoGRΔ−ucΔ−Gqr₃pβΔnΔGyxε−ΔG’urΛ₃cΔUG2014SGY`SGY[WbTY[Xb 13

605 kGxovΔlGxonTonzym₃tεcGqlucosΔG’ΔnsorGl₃sΔ−GonGmo₄₃ltGx₃nop₃rtεclΔsGsmpl₃nt₃tεonTwo−εΛεΔ−G
sn−εumG“εnGyxε−ΔGolΔctro−ΔUG2014SGY`SGY`cZTYaWW 40

604 ’uα₃rGΛluxGtβrouαβGtβΔGΛlεαβtGmusclΔsGoΛGβovΔrεnαGvΔrtΔ₄r₃tΔGnΔct₃rεvorΔsdG₃GrΔvεΔwUG2014SGXb[SGc[]T]c 11

603 qr₃pβΔnΔVpoly₃nεlεnΔVαol−Gn₃nop₃rtεclΔsGn₃nocomposεtΔGΛorGtβΔG−εrΔctGΔlΔctronGtr₃nsΛΔrGoΛGαlucosΔG
oxε−₃sΔG₃n−GαlucosΔG₄εosΔnsεnαUG2014SGXcWSG]`YT]`c 151

602 lεmΔt₃llεcGz−muGn₃nop₃rtεclΔG−Δcor₃tΔ−GtβrΔΔT−εmΔnsεon₃lGαr₃pβΔnΔGβy−roαΔlGΛorGnonTΔnzym₃tεcG
₃mpΔromΔtrεcGαlucosΔGsΔnsorUG2014SGXcWSGaWaTaX[ 169

601 xovΔlGultr₃sΔnsεtεvΔGnonTΔnzym₃tεcGαlucosΔGsΔnsorsG₄₃sΔ−GonGcontrollΔ−GΛlowΔrTlεkΔGmuyG
βεΔr₃rcβεc₃lGΛεlmsUG2014SGXccSGXa]TXbY 105

600 onzymΔTΛrΔΔGsΔnsεnαGoΛGβy−roαΔnGpΔroxε−ΔG₃n−GαlucosΔG₃tG₃Gmu’Gn₃noΛlowΔrsGmo−εΛεΔ−Gαl₃ssyG
c₃r₄onGΔlΔctro−ΔUG2014SGXX]SGXY`TXZW 77

599 onzym₃tεcGrΔ₃ctεvεtyGoΛGαlucosΔGoxε−₃sΔGconΛεnΔ−GεnGn₃nocβ₃nnΔlsUGBiosensors and BioelectronicsSG
2014SG]]SGZWaTXY 11.8 34

598 xεckΔlGoxε−ΔGβollowGmεcrospβΔrΔGΛorGnonTΔnzymΔGαlucosΔG−ΔtΔctεonUGBiosensors and BioelectronicsSG
2014SG][SGY]XTa 11.8 182
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597 onαεnΔΔrεnαGtβΔGprTrΔsponsεvΔGc₃t₃lytεcG₄Δβ₃vεorGoΛGkuxzsG₄yGnxkUG2014SGXWSGZccT[W` 92

596 olΔctrocβΔmεc₃lGsΔnsεnαGεntΔrΛ₃cΔsGwεtβGtun₃₄lΔGporosεtyGΛorGnonΔnzym₃tεcGαlucosΔG−ΔtΔctεondG₃GmuG
Λo₃mGc₃sΔUGBiosensors and BioelectronicsSG2014SG]XSGYYTb 11.8 81

595 kGmomp₃r₃tεvΔG’tu−yGoΛGxonΔnzym₃tεcGolΔctrocβΔmεc₃lGqlucosΔG’ΔnsorsGl₃sΔ−GonGztTz−Gx₃notu₄ΔG
₃n−Gx₃nowεrΔGkrr₃ysUG2014SGXZWSGXTb 78

594 nεrΔctGΔlΔctrocβΔmεstryG₃n−GΔlΔctroc₃t₃lysεsGoΛGαlucosΔGoxε−₃sΔGεmmo₄εlεzΔ−GonGrΔ−ucΔ−Gαr₃pβΔnΔG
oxε−ΔG₃n−GsεlvΔrGn₃nop₃rtεclΔsGn₃nocomposεtΔGmo−εΛεΔ−GΔlΔctro−ΔUG2014SGXX[SGX`[Tc 110

593 morΔâ��sβΔllG“εmVmGn₃noΛε₄ΔrG₃rr₃ysG−Δcor₃tΔ−GwεtβGcoppΔrGn₃nop₃rtεclΔsGΛorGβεαβGpΔrΛorm₃ncΔG
nonTΔnzym₃tεcGαlucosΔGsΔnsεnαUG2014SGXcYSG[a[T[ac 33

592 sntΔαr₃tεonGoΛGmεcroΛluε−εcsG₃n−Gp“TsRGmεcroscopyGΛorGl₃₄ΔlTΛrΔΔGstu−yGoΛGΔnzymΔGkεnΔtεcsUG2014SGXc`SGXa]TXbY 25

591 olΔctrospunGx₃noΛε₄ΔrsGΛorGonΔrαyG₃n−GonvεronmΔnt₃lGkpplεc₃tεonsUG2014SG 52

590 xonΔnzym₃tεcGqlucosΔG’ΔnsorGl₃sΔ−GonGzl₃tεnumGx₃noΛlowΔrsGnΔcor₃tΔ−Gwultεw₃llΔ−Gm₃r₄onG
x₃notu₄ΔsTqr₃pβΔnΔGry₄rε−GolΔctro−ΔUG2014SGY`SGXWZTXWb 67

589 xonTonzym₃tεcGolΔctrocβΔmεc₃lGnΔtΔctεonGoΛGqlucosΔGwεtβG₃Gqol−Gx₃nowεrΔGkrr₃yGolΔctro−ΔUG2014SG
Y`SG`]`T``Z 12

588 xΔwGεnsεαβtsGεntoGtβΔG₃n₃lysεsGoΛGtβΔGΔlΔctro−ΔGkεnΔtεcsGoΛGΛl₃vεnG₃−ΔnεnΔG−εnuclΔotε−ΔGrΔ−oxGcΔntΔrG
oΛGαlucosΔGoxε−₃sΔGεmmo₄εlεzΔ−GonGc₃r₄onGΔlΔctro−ΔsUG2014SGZWSGZY`[TaZ 20

587 rεαβlyG’t₃₄lΔG₃n−G’ΔlΔctεvΔGxonTonzym₃tεcGqlucosΔGlεosΔnsorG”sεnαGm₃r₄onGx₃notu₄ΔsGnΔcor₃tΔ−G
₄yGpΔZy[x₃nop₃rtεclΔsUG2014SGX`XSGlXcTlY] 34

586 muyGn₃nowεrΔsG₄₃sΔ−GsΔnsεtεvΔG₃n−GsΔlΔctεvΔGnonTΔnzym₃tεcGαlucosΔG−ΔtΔctεonUG2014SGXcXSGb`TcZ 190

585 v₃yΔrT₄yTl₃yΔrG−ΔposεtΔ−Gn₃noTG₃n−GmεcroT₃ssΔm₄lεΔsGΛorGεnsulεnG−ΔlεvΔrydG₃GrΔvεΔwUG2014SGZ[SGZb[TcY 64

584
“βΔGΛ₃₄rεc₃tεonG₃n−Gcβ₃r₃ctΔrεz₃tεonGoΛGmuTn₃nop₃rtεclΔGεmmo₄εlεz₃tεonGonG₃Gβy₄rε−Gcβεtos₃nG
−Δrεv₃tεvΔTc₃r₄onGsupportG₃sG₃GnovΔlGΔlΔctrocβΔmεc₃lGsΔnsordG₃pplεc₃tεonGΛorGtβΔGsΔnsεtεvΔG
ΔnzymΔlΔssGoxε−₃tεonGoΛGαlucosΔG₃n−GrΔ−uctεonGoΛGβy−roαΔnGpΔroxε−ΔUG2014SGYSGaW`TaXa

61

583 sonT−rεvΔnGpβotolumεnΔscΔncΔGmo−ul₃tεonGoΛGqu₃sεTtwoT−εmΔnsεon₃lGwo’YGn₃noΛl₃kΔsGΛorG
₃pplεc₃tεonsGεnG₄εoloαεc₃lGsystΔmsUG2014SGX[SGb]aT`Z 215

582 yrα₃nεcâ��snorα₃nεcGry₄rε−G’upr₃molΔcul₃rGkssΔm₄lydGknGoΛΛεcεΔntGzl₃tΛormGΛorGxonΔnzym₃tεcG
qlucosΔG’ΔnsorUG2014SGYSGYb]YTYb]b 47

581 smpl₃ntΔ−GlεoΛuΔlGmΔllsGypΔr₃tεnαGsnG–εvoUG2014SGZ`ZTZac

580 wo−εΛεc₃tεonGoΛGzoqyl₃tΔ−GΔnzymΔGwεtβGαlut₃r₃l−Δβy−ΔGc₃nGΔnβ₃ncΔGst₃₄εlεtyGwβεlΔG₃voε−εnαG
εntΔrmolΔcul₃rGcrosslεnkεnαUG2014SG[SGYbWZ`TYbW[W 8
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579 onzym₃tεcG₃Δro₄εcGrεnαGrΔ₃rr₃nαΔmΔntGoΛGoptεc₃llyG₃ctεvΔGΛurylc₃r₄εnolsUG2014SG]SG]Yab 48

578 k−sorptεonG₃n−Gc₃t₃lytεcG₃ctεvεtyGoΛGαlucosΔGoxε−₃sΔG₃ccumul₃tΔ−GonGy“moGuponGtβΔG₃pplεc₃tεonGoΛG
ΔxtΔrn₃lGpotΔntε₃lUG2014SG[Z]SGX`[TaW 9

577 onzymΔGc₃t₃lytεcGΔΛΛεcεΔncydG₃GΛunctεonGoΛG₄εoTn₃noGεntΔrΛ₃cΔGrΔ₃ctεonsUG2014SG`SG]ZcZT[WZ 71

576 onzymΔlΔssGqlucosΔGnΔtΔctεonGl₃sΔ−GonGmoyVqr₃pβΔnΔGwεcrospβΔrΔGry₄rε−sUG2014SGY`SGXZY`TXZZ[ 41

575 ’εnαlΔGl₃yΔrGoΛGnεckΔlGβy−roxε−ΔGn₃nop₃rtεclΔsGcovΔrΔ−GonG₃GporousGxεGΛo₃mG₃n−GεtsG₃pplεc₃tεonGΛorG
βεαβlyGsΔnsεtεvΔGnonTΔnzym₃tεcGαlucosΔGsΔnsorUG2014SGYW[SGX]cTX`` 87

574 zrεcklyGnεckΔlGn₃nowεrΔsGαrownGonGmuGsu₄str₃tΔG₃sG₃GsupΔrsΔnsεtεvΔGΔnzymΔTΛrΔΔGΔlΔctrocβΔmεc₃lG
αlucosΔGsΔnsorUG2014SGYW[SGabZTacW 39

573 muyâ��kαYyGn₃nop₃rtεclΔsGαrownGonG₃GkαmuZnG₃lloyGsu₄str₃tΔGεnGsεtuGΛorGusΔG₃sG₃GβεαβlyGsΔnsεtεvΔG
nonTΔnzym₃tεcGαlucosΔGsΔnsorUG2014SG`SGYYX] 14

572 mβΔmεc₃llyGmo−εΛεΔ−GΛlΔxε₄lΔGstrεpsG₃sGΔlΔctrocβΔmεc₃lG₄εosΔnsorsUG2014SGXZcSG[``XTaY 12

571 nΔtΔrmεn₃tεonGoΛGtβΔGprG−ΔpΔn−ΔntGrΔ−oxGpotΔntε₃lGoΛGαlucosΔGoxε−₃sΔG₄yG
spΔctroΔlΔctrocβΔmεstryUG2014SGb`SGa]ZWT] 57

570 nΔn−rεmΔrTΔnc₃psul₃tΔ−G₃n−GcorΔ−GmΔt₃lGn₃nop₃rtεclΔsGΛorGΔlΔctrocβΔmεc₃lGn₃no₄εosΔnsεnαUG2014SG
]ZSGXZaTX[c 62

569 olΔctrocβΔmεc₃lG−ΔposεtεonGoΛGαol−Gn₃nop₃rtεclΔsGonGαr₃pβεtΔGro−GΛorGαlucosΔG₄εosΔnsεnαUG2014SGYWZSGY]TZ[ 61

568 ovε−ΔncΔGoΛGsβortTr₃nαΔGΔlΔctronGtr₃nsΛΔrGoΛG₃GrΔ−oxGΔnzymΔGonGαr₃pβΔnΔGoxε−ΔGΔlΔctro−ΔsUG2014SG
X`SGXa[Y`TZ` 46

567 ”nsu₄stεtutΔ−GpβΔnotβε₃zεnΔG₃sG₃GsupΔrεorGw₃tΔrTεnsolu₄lΔGmΔ−ε₃torGΛorGoxε−₃sΔsUGBiosensors and 
BioelectronicsSG2014SG]ZSGYa]TbY 11.8 12

566 ztTmuyGn₃nop₃rtεclΔsG−Δcor₃tΔ−GrΔ−ucΔ−Gαr₃pβΔnΔGoxε−ΔGΛorGtβΔGΛ₃₄rεc₃tεonGoΛGβεαβlyGsΔnsεtεvΔG
nonTΔnzym₃tεcG−εspos₃₄lΔGαlucosΔGsΔnsorUG2014SGXc]SGXcaTYW] 105

565 xonTΔnzym₃tεcGsΔnsεnαGoΛGc₃r₄oβy−r₃tΔsGusεnαG₃GnεckΔlâ��cβromεumG₃lloyGΔlΔctro−ΔUG2014SGXcZSG[`T]Y 10

564 ov₃lu₃tεonGoΛG₃ccur₃cyGoΛGpknTqnrTG₃n−Gmut₃ntG…TqnrT₄₃sΔ−G₄loo−GαlucosΔGmonεtorsGεnG
multεTp₃tεΔntGpopul₃tεonsUG2014SG[ZZSGYbTZZ 11

563 —εrΔ−GpyrroloquεnolεnΔGquεnonΔGsolu₄lΔGαlucosΔG−Δβy−roαΔn₃sΔGΔnzymΔGΔlΔctro−ΔsGopΔr₃tεnαG₃tG
unprΔcΔ−ΔntΔ−GlowGrΔ−oxGpotΔntε₃lUG2014SGb`SGY[`]TaZ 38

562 qlucosΔGyxε−₃sΔGsmmo₄εlεz₃tεonGonGqu₃rGqumâ��qΔl₃tεnGnu₃lT“Δmpl₃tΔ−G’εlεc₃Gry₄rε−G™ΔroαΔlUG2014SG
]ZSGZb][TZb`W 15
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561 pΔrrocΔnΔGontr₃ppΔ−GsnGzolypyrrolΔGpεlmG₃n−GzkwkwGnΔn−rεmΔrsG₃sGw₃trεxGΛorGwΔ−ε₃tΔ−G
qlucosΔVyYGlεoΛuΔlGmΔllUG2014SGXZ`SG]YT]b 21

560 kGnovΔlGαlucosΔGsΔnsorG₄₃sΔ−GonGwo’YGn₃nosβΔΔtGΛunctεon₃lεzΔ−GwεtβGxεGn₃nop₃rtεclΔsUG2014SGXZ`SG[XT[` 109

559 momp₃rεsonGoΛGαlucosΔGoxε−₃sΔsGΛromGzΔnεcεllεumG₃−₃mΔtzεεSGzΔnεcεllεumGpunεculosumG₃n−G
kspΔrαεllusGxεαΔrGεnGtβΔG−ΔsεαnGoΛG₃mpΔromΔtrεcGαlucosΔG₄εosΔnsorsUG2014SGZWSGXX[ZTc 6

558 zrotΔεnGonαεnΔΔrεnαGΛorGonzym₃tεcGpuΔlGmΔllsUG2014SGXWcTXYY

557 zromotεonG₃n−GsupprΔssεonGΔΛΛΔctsGoΛGc₃tεonεcGpolymΔrG˛µTpolyTvTlysεnΔGonGtβΔGαlucosΔGoxε−₃sΔG
rΔ₃ctεonGwεtβGΛΔrrocΔnΔG−Δrεv₃tεvΔsG₃sGoxε−₃ntsGwεtβG−εΛΛΔrΔntGcβ₃rαΔsUG2014SGZWSGYccTZWZ 9

556 ’tocβ₃stεcGovΔntsGεnGx₃noΔlΔctrocβΔmεc₃lG’ystΔmsUG2015SGY]`TZWa

555 zrotΔεnGk−sorptεonGεnGv₃nαmuεrGpεlmsdGox₃mplΔGoΛGqlucosΔGyxε−₃sΔUG2015SG`WcZT`XW[

554 sncrΔ₃sεnαGpΔrΛorm₃ncΔG₃n−Gst₃₄εlεtyGoΛGm₃ssTm₃nuΛ₃ctur₃₄lΔG₄εo₄₃ttΔrεΔsG₄yGεnkGmo−εΛεc₃tεonUG
2015SG[SG`XT`c 1

553 rεαβGzΔrΛorm₃ncΔGxonTΔnzym₃tεcGqlucosΔG’ΔnsorGl₃sΔ−GonGynΔT’tΔpGolΔctro−ΔposεtΔ−GxεckΔlG
’ulΛε−ΔUG2015SGYXSGcZ]]Tc 73

552 roΛmΔεstΔrGzβΔnomΔn₃GεnGlεoΔlΔctrocβΔmεstrydG“βΔG’upportεnαGolΔctrolytΔGkΛΛΔctsGtβΔGRΔsponsΔG
oΛGqlucosΔGolΔctro−ΔsUGChemElectroChemSG2015SGYSG`]cT``Z 4.3 20

551 “βΔGrostGâ��GquΔstGsntΔr₃ctεonGlΔtwΔΔnGmucur₄εt[aøurεlG₃n−GpΔrrocΔnΔmonoc₃r₄oxylεcGkcε−GΛorG
olΔctrocβΔmεc₃llyGm₃t₃lytεcGnΔtΔrmεn₃tεonGoΛGqlucosΔUG2015SGYaSGXZbaTXZcZ 7

550 ’yntβΔsεsSGmβ₃r₃ctΔrεz₃tεonG₃n−Gkpplεc₃tεonsGoΛGx₃noTstructurΔ−GwΔt₃lGrΔx₃cy₃noΛΔrr₃tΔsdGkG
RΔvεΔwUG2015SGWYSG 35

549 RΔcΔntGzroαrΔssGεnGvΔctεnTl₃sΔ−GlεosΔnsorsUG2015SGbSGb]cWTb`Wa 31

548 rYyYGnΔtΔctεonG₃tGm₃r₄onGx₃notu₄ΔsG₃n−GxεtroαΔnTnopΔ−Gm₃r₄onGx₃notu₄ΔsdGyxε−₃tεonSG
RΔ−uctεonSGorGnεsproportεon₃tεoniUG2015SGbaSG]cbcTc` 61

547 wultεTw₃llGc₃r₄onGn₃notu₄Δâ��xεyGn₃nop₃rtεclΔGcomposεtΔG₃sGΔnzymΔTΛrΔΔGΔlΔctrocβΔmεc₃lGαlucosΔG
sΔnsorUG2015SGYYWSGbXTcW 46

546 kGnonTΔnzym₃tεcGtβΔrm₃llyGrΔ−ucΔ−GmuGn₃nop₃rtεclΔG₄₃sΔ−Gαr₃pβΔnΔTrΔsorcεnolG₄Δnz₃l−Δβy−ΔG
αlucosΔGsΔnsorUG2015SGXcSGcXTc` 5

545 rΔtΔro₃tomTΔnrεcβΔ−GporousGc₃r₄onVnεckΔlGoxε−ΔGn₃nocomposεtΔsG₃sGΔnzymΔTΛrΔΔGβεαβlyGsΔnsεtεvΔG
sΔnsorsGΛorG−ΔtΔctεonGoΛGαlucosΔUG2015SGYYXSGXZb[TXZcW 45

544 yptεmεz₃tεonGoΛGΔnzymΔGεmmo₄εlεz₃tεonGonGm₃αnΔtεcGmεcrop₃rtεclΔsGusεnαG
XTΔtβylTZTOZT−εmΔtβyl₃mεnopropylPc₃r₄o−εεmε−ΔGOonmPG₃sG₃GcrosslεnkεnαG₃αΔntUG2015SGaSGXWYcXTXWYcb 30
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543 olΔctrocβΔmεc₃lGsΔnsεnαGpl₃tΛormG₄₃sΔ−GonGz−â��kuG₄εmΔt₃llεcGclustΔrGΛorGnonTΔnzym₃tεcG−ΔtΔctεonGoΛG
αlucosΔUG2015SGYWcSG`c]TaWW 95

542 monΛorm₃tεonSGlεo₃ctεvεtyG₃n−GolΔctrocβΔmεc₃lGzΔrΛorm₃ncΔGoΛGqlucosΔGyxε−₃sΔGsmmo₄εlεzΔ−GonG
’urΛ₃cΔGoΛGqol−Gx₃nop₃rtεclΔsUG2015SGX]bSG]`T`Z 28

541 montroll₃₄lΔGprΔp₃r₃tεonGoΛGβεΔr₃rcβεc₃llyGcorΔâ��sβΔllGstructurΔGxεyVmGmεcrospβΔrΔsGΛorG
nonTΔnzym₃tεcGαlucosΔGsΔnsorUG2015SG`ZYSG[WYT[Wa 33

540 ’ΔlΛTsupportΔ−GporousGmoyyrGn₃nosβΔΔtG₃rr₃ysG₃sG₃GnonTΔnzym₃tεcGαlucosΔGsΔnsorGwεtβGαoo−G
rΔpro−ucε₄εlεtyUG2015SGYXWSGXcWTXc` 50

539 kGnovΔlGnonΔnzym₃tεcGαlucosΔGsΔnsorG₄₃sΔ−GonGm₃αnΔtεcGcoppΔrGΛΔrrεtΔGεmmo₄εlεzΔ−GonG
multεw₃llΔ−Gc₃r₄onGn₃notu₄ΔsUG2015SGaSGYZ`WTYZ`` 25

538 kG₄εoTΔlΔctrocβΔmεc₃lGsΔnsεnαGpl₃tΛormGΛorGαlucosΔG₄₃sΔ−GonGεrrΔvΔrsε₄lΔSGnonTcov₃lΔntGpεâ��pεG
Λunctεon₃lεz₃tεonGoΛGαr₃pβΔnΔGpro−ucΔ−Gvε₃G₃GnovΔlSGαrΔΔnGsyntβΔsεsGmΔtβo−UG2015SGYXWSG]]bT]`] 37

537 rεαβlyGsΔnsεtεvΔGnonTΔnzym₃tεcGαlucosΔGsΔnsorG₄₃sΔ−GonGovΔrToxε−εzΔ−GpolypyrrolΔGn₃nowεrΔsG
mo−εΛεΔ−GwεtβGxεOyrPYGn₃noΛl₃kΔsUG2015SGYXXSGcZTXWX 68

536 qlucosΔGoxε−₃sΔG₃n−GαlucosΔGΛorGrΔ−oxTεnεtε₃tεnαGtβΔGΛrΔΔGr₃−εc₃lGcopolymΔrεz₃tεonGoΛG
xTOΛΔrrocΔnoylmΔtβylP₃cryl₃mε−ΔGεnG₃quΔousGcyclo−ΔxtrεnGsolutεonUG2015SGZ`SG[YaTZX 4

535 “βΔGΔtβylΔnΔGαlycolGtΔmpl₃tΔG₃ssεstΔ−Gβy−rotβΔrm₃lGsyntβΔsεsGoΛGmoZy[Gn₃nowεrΔseGstructur₃lG
cβ₃r₃ctΔrεz₃tεonG₃n−GtβΔεrG₃pplεc₃tεonG₃sGαlucosΔGnonTΔnzym₃tεcGsΔnsorUG2015SGXc[SGc[TXWW 54

534 pluorΔscΔntGαol−Gn₃noclustΔrsG₄₃sΔ−GpβotoΔlΔctrocβΔmεc₃lGsΔnsorsGΛorG−ΔtΔctεonGoΛGrYyYG₃n−G
αlucosΔUGBiosensors and BioelectronicsSG2015SG`aSGYc`TZWY 11.8 89

533 xovΔlGαlucosΔGsΔnsorGwεtβGkujkαGβΔtΔroαΔnΔousGn₃noro−sG₄₃sΔ−GonGΔlΔctroc₃t₃lytεcGrΔ−uctεonGoΛG
βy−roαΔnGpΔroxε−ΔG₃tGnΔα₃tεvΔGpotΔntε₃lUG2015SGa[YSGb[Tbc 16

532 qlucosΔGoxε−₃sΔGεmmo₄εlεzΔ−GzkxsGcl₃−−εnαGmo−εΛεΔ−GΛε₄ΔrGoptεcGεntrεnsεcG₄εosΔnsorGΛorG−ΔtΔctεonGoΛG
αlucosΔUG2015SGYXWSGZ`YTZ`b 32

531 xεcotεn₃mε−ΔG₃−ΔnεnΔG−εnuclΔotε−ΔG₃ssεstΔ−G−εrΔctGΔlΔctro−ΔposεtεonGoΛGαol−Gn₃no−Δn−rεtΔsG₃n−GεtsG
ΔlΔctrocβΔmεc₃lG₃pplεc₃tεonsUG2015SGX]bSGXYcTXZa 13

530 muyGn₃nop₃rtεclΔsGonGsulΛurT−opΔ−Gαr₃pβΔnΔGΛorGnonΔnzym₃tεcGαlucosΔGsΔnsεnαUG2015SGX]`SGY[[TY]X 100

529 qlucosΔGlεocβεpGl₃sΔ−GonGplΔxε₄lΔGm₃r₄onGpε₄ΔrGolΔctro−ΔsdGsnG–εvoGnε₃₄ΔtΔsGov₃lu₃tεonGεnGR₃tsUG
ChemElectroChemSG2015SGYSG]XbT]YX 4.3 13

528 x₃noporousGmuyGl₃yΔrGmo−εΛεΔ−GmuGΔlΔctro−ΔGΛorGβεαβGpΔrΛorm₃ncΔGΔnzym₃tεcG₃n−GnonTΔnzym₃tεcG
αlucosΔGsΔnsεnαUG2015SGY`SGWX]]WZ 26

527 ’εnαlΔGstΔpGsyntβΔsεsGoΛGkuâ��muyGn₃nop₃rtεclΔsG−Δcor₃tΔ−GrΔ−ucΔ−Gαr₃pβΔnΔGoxε−ΔGΛorGβεαβG
pΔrΛorm₃ncΔG−εspos₃₄lΔGnonΔnzym₃tεcGαlucosΔGsΔnsorUG2015SGa[ZSGXTc 54

526 knGΔnzymΔTΛrΔΔGαlucosΔGsΔnsorG₄₃sΔ−GonG₃G−εΛunctεon₃lG−ε₄oronεcG₃cε−GΛorGmolΔcul₃rGrΔcoαnεtεonG
₃n−GpotΔntεomΔtrεcGtr₃ns−uctεonUG2015SG]SGXZbW]TXZbWb 12
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525 oΛΛΔctGoΛGsomΔGrΔ−oxGmΔ−ε₃torsGonGpknGΛluorΔscΔncΔGoΛGαlucosΔGoxε−₃sΔGΛromGzΔnεcεllεumG₃−₃mΔtzεεG
vpGpTYW[[UXUG2015SGaYSGXWT] 7

524 onzymΔTprΔΔGkmpΔromΔtrεcGnΔtΔctεonGoΛGqlucosΔGonGzl₃tεnumTRΔpl₃cΔ−GzorousGmoppΔrG
pr₃mΔworksUG2015SGX`]SGZbZTZbc 31

523 onzymΔGloαεcGkxnTRΔsΔtG₃n−GyRTRΔsΔtGα₃tΔsG₄₃sΔ−GonG₃GΛεΔl−TΔΛΛΔctGΔlΔctronεcGtr₃ns−ucΔrGmo−εΛεΔ−G
wεtβGmultεTΔnzymΔGmΔm₄r₃nΔUG2015SG]XSG`]`[Ta 34

522 zrΔp₃r₃tεonG₃n−Gcβ₃r₃ctΔrεz₃tεonGoΛGnεckΔlGoxε−ΔGn₃nop₃rtεclΔsG₃n−GtβΔεrG₃pplεc₃tεonGεnGαlucosΔG₃n−G
mΔtβ₃nolGsΔnsεnαUG2015SG[SG[]T][ 5

521 rεαβlyGsΔnsεtεvΔG₃n−Gwε−ΔTr₃nαΔGnonΔnzym₃tεcG−εspos₃₄lΔGαlucosΔGsΔnsorG₄₃sΔ−GonG₃GscrΔΔnGprεntΔ−G
c₃r₄onGΔlΔctro−ΔGmo−εΛεΔ−GwεtβGrΔ−ucΔ−Gαr₃pβΔnΔGoxε−ΔG₃n−Gz−TmuyGn₃nop₃rtεclΔsUG2015SGXbYSGYXbZTYXcY 42

520 xovΔlGroutΔGtoGsyntβΔsεsGoΛGxT−opΔ−Gαr₃pβΔnΔVmuâ��xεGoxε−ΔGcomposεtΔGΛorGβεαβGΔlΔctrocβΔmεc₃lG
pΔrΛorm₃ncΔUG2015SGc[SGc`YTcaW 66

519 xonTΔnzym₃tεcGΔlΔctronεcG−ΔtΔctεonGoΛGαlucosΔGusεnαG₃mεnopβΔnyl₄oronεcG₃cε−GΛunctεon₃lεzΔ−G
rΔ−ucΔ−Gαr₃pβΔnΔGoxε−ΔUG2015SGYYXSGXYWcTXYX[ 17

518 smmo₄εlεz₃tεonGoΛGΔnzymΔsGvε₃Gmεcrocont₃ctGprεntεnαG₃n−GtβεolTΔnΔGclεckGcβΔmεstryUG2015SGY`SGXWXaTYW 37

517 muyGn₃nowεrΔVmεcroΛlowΔrVn₃nowεrΔGmo−εΛεΔ−GmuGΔlΔctro−ΔGwεtβGΔnβ₃ncΔ−GΔlΔctrocβΔmεc₃lG
pΔrΛorm₃ncΔGΛorGnonTΔnzym₃tεcGαlucosΔGsΔnsεnαUG2015SGY`SGZW]]WZ 35

516 xΔwGovε−ΔncΔGΛorG₃G…u₃sεT’εmult₃nΔousGzrotonTmouplΔ−G“woTolΔctronG“r₃nsΛΔrG₃n−GnεrΔctG—εrεnαG
ΛorGqlucosΔGyxε−₃sΔGm₃pturΔ−G₄yGtβΔGm₃r₄onGx₃notu₄Δâ��zolymΔrGw₃trεxUG2015SGXXcSGX[cWWTX[cXW 17

515 kmpΔromΔtrεcGnΔtΔctεonGoΛGkquΔousG’εlvΔrGsonsG₄yGsnβε₄εtεonGoΛGqlucosΔGyxε−₃sΔGsmmo₄εlεzΔ−GonG
xεtroαΔnTnopΔ−Gm₃r₄onGx₃notu₄ΔGolΔctro−ΔsUG2015SGbaSGaY]WTa 16

514 xovΔlGαlucosΔG−Δβy−roαΔn₃sΔGΛromGwucorGpr₃εnεεdGzurεΛεc₃tεonSGcβ₃r₃ctΔrεz₃tεonSGmolΔcul₃rGclonεnαG
₃n−GαΔnΔGΔxprΔssεonGεnGkspΔrαεllusGsoj₃ΔUG2015SGXYWSG[cbT]WZ 10

513 ronΔycom₄TlεkΔGzorousGm₃r₄onTmo₄₃ltGyxε−ΔGx₃nocomposεtΔGΛorGrεαβTzΔrΛorm₃ncΔGonzymΔlΔssG
qlucosΔG’ΔnsorG₃n−G’upΔrc₃p₃cεtorGkpplεc₃tεonsUG2015SGaSGX]bXYTYW 180

512 “εt₃nε₃Gn₃nostructurΔsdG₃G₄εomΔ−εc₃lGpΔrspΔctεvΔUG2015SG]SGZaX[cTZaXaX 42

511 kGnovΔlGnonΔnzym₃tεcGomvGαlucosΔGsΔnsorG₄₃sΔ−GonGpΔrovskεtΔGv₃“εyZTkαWUXGn₃nom₃tΔrε₃lsUG2015SG
YXYSGXa[TXbY 35

510 mryst₃llεnGx₃noΛε₄rεlsdGkGpunctεon₃lεz₃₄lΔGx₃nosc₃ΛΛol−GwεtβGlro₃−Gkpplεc₃tεonsGw₃nuΛ₃cturΔ−GΛromG
—₃stΔUG2015SGbWSGbXWTbXc 7

509 mβΔmεc₃lGoxε−₃tεvΔGpolymΔrεz₃tεonSGoptεc₃lSGΔlΔctrocβΔmεc₃lG₃n−GkεnΔtεcGstu−εΔsGoΛG
bT₃mεnoTYTn₃pβtβolUG2015SGYYSGX 6

508 ’yntβΔsεsGoΛGxovΔlGmuyGx₃nosβΔΔtsGwεtβGzorousG’tructurΔG₃n−G“βΔεrGxonTonzym₃tεcGqlucosΔG
’ΔnsεnαGkpplεc₃tεonsUG2015SGYaSGXYZbTXY[[ 15
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507 kGβεαβlyGsΔnsεtεvΔGnonTΔnzym₃tεcGαlucosΔGsΔnsorG₄₃sΔ−GonGtrΔmΔll₃TlεkΔGxεOyrPYG₃n−GkuGn₃noβy₄rε−G
ΛεlmsUG2015SGa[cSGbZTbb 51

506 yrεαεnGoΛGvowGnΔtΔctεonGvεmεtG₃n−GrεαβG’ΔlΔctεvεtyGoΛGRocβΔGkccuTmβΔkG“ΔstG’trεpsGtβ₃tGon₃₄lΔsG
wΔ₃surΔmΔntGoΛG“Δ₃rGqlucosΔGvΔvΔlsUG2015SGYaSG`aWT`a` 11

505 smprovΔmΔntGoΛGolΔctrocβΔmεc₃lGzΔrΛorm₃ncΔGoΛGlεlεru₄εnGyxε−₃sΔGwo−εΛεΔ−Gq₃sGnεΛΛusεonG
lεoc₃tβo−ΔG₄yGry−ropβεlεcGlεn−ΔrUG2015SGX`YSGpX[Y]TpX[ZW 9

504 zrεnt₃₄lΔG”ltr₃tβεnGwΔt₃lGyxε−ΔG’Δmεcon−uctorTl₃sΔ−GmonΛorm₃lGlεosΔnsorsUG2015SGcSGXYXa[TbX 105

503 rεΔr₃rcβεc₃lGpl₃tεnumGn₃nostructurΔGΛorGtβΔGnonTΔnzym₃tεcG−ΔtΔctεonGoΛGαlucosΔG₄yG₃mpΔromΔtryG
₃n−GεmpΔ−₃ncΔG₃n₃lysεsUG2015SG

502 zrΔp₃r₃tεonGoΛGmultεl₃yΔrGΛεlmsGconsεstεnαGoΛGαlucosΔGoxε−₃sΔG₃n−GpolyO₃mε−o₃mεnΔPG−Δn−rεmΔrG₃n−G
tβΔεrGst₃₄εlεtyUG2015SGYcZSGYaXZTYaXb 6

501 nΔsεαnGoΛGmΔt₃lGorα₃nεcGΛr₃mΔworkTΔnzymΔG₄₃sΔ−G₄εoΔlΔctro−ΔsG₃sG₃GnovΔlG₃n−GβεαβlyGsΔnsεtεvΔG
₄εosΔnsεnαGpl₃tΛormUG2015SGZSGbcbZTbccY 97

500 ’ΔlΛT₃ssΔm₄lyGsyntβΔsεsGoΛGmoZy[Vmultεw₃llΔ−Gc₃r₄onGn₃notu₄ΔGcomposεtΔsdG₃nGΔΛΛεcεΔntG
ΔnzymΔTΛrΔΔGαlucosΔGsΔnsorUG2015SGZcSGcaZ]Tca[Y 21

499 qrowtβGoΛGmuGp₃rtεclΔsGonG₃GmuYyGtrunc₃tΔ−Goct₃βΔ−rondGtunεnαGoΛGtβΔGmuGcontΔntGΛorGΔΛΛεcεΔntG
αlucosΔGsΔnsεnαUG2015SGXaSGY[Z`XTc 18

498 qlucosΔTεn−ucΔ−G−ΔcomposεtεonGoΛGl₃yΔrT₄yTl₃yΔrGΛεlmsGcomposΔ−GoΛGpβΔnyl₄oronεcG₃cε−T₄Δ₃rεnαG
polyO₃llyl₃mεnΔPG₃n−GpolyOvεnylG₃lcoβolPGun−ΔrGpβysεoloαεc₃lGcon−εtεonsUG2015SGZSGaac`TabWY 25

497 rεΔr₃rcβεc₃lGΛlowΔrTlεkΔGxεyGβollowGmεcrospβΔrΔsGΛorGnonTΔnzym₃tεcGαlucosΔGsΔnsorsUG2015SGa]aSG]XT]a 48

496 lεocomposεtΔGx₃nom₃tΔrε₃lsGΛorGolΔctrocβΔmεc₃lGlεosΔnsorsUG2015SGXTYc 1

495
kGnovΔlGnonTΔnzym₃tεcGΔlΔctrocβΔmεlumεnΔscΔncΔGsΔnsorGΛorGtβΔG−ΔtΔctεonGoΛGαlucosΔG₄₃sΔ−GonGtβΔG
compΔtεtεvΔGrΔ₃ctεonG₄ΔtwΔΔnGαlucosΔG₃n−GpβΔnoxyG−Δxtr₃nGΛorGconc₃n₃v₃lεnGkG₄εn−εnαGsεtΔsUG2015SG
XbWSG[aXT[ab

26

494 RΔsΔ₃rcβGonGnovΔlGnonΔnzym₃tεcGomvGsΔnsorGusεnαGkuTr’V’yZrTzwyGOotPGn₃nocomposεtΔsGΛorG
αlucosΔG−ΔtΔctεonUG2015SGa]bSGcZTcc 5

493 kGΛ₃cεlΔG₃n−GΔΛΛΔctεvΔGεmmo₄εlεz₃tεonGoΛGαlucosΔGoxε−₃sΔGonGt₃nnεcG₃cε−Gmo−εΛεΔ−GmopΔYy[Gm₃αnΔtεcG
n₃nop₃rtεclΔsUG2015SGXZ`SGc`ZTaW 56

492 x₃noc₃lorεmΔtrεcGpl₃tΛormGΛorG₃ccur₃tΔGtβΔrmocβΔmεc₃lGstu−εΔsGεnGmεcrolεtΔrGvolumΔsUG2015SG]SGcaXZZTcaX[Y 5

491 nΔtΔctεonGoΛGαlucosΔGwεtβG₃Gl₃mΔll₃rTrε−αΔG₃rcβεtΔcturΔ−Gαol−Gmo−εΛεΔ−GΔlΔctro−ΔUG2015SGYW`SGaYXTaYa 16

490 kGxonTonzym₃tεcGqlucosΔG’ΔnsorG₄₃sΔ−GonGmoppΔrGyxε−ΔGx₃nowεrΔsT’εnαlΔG—₃llGm₃r₄onGx₃notu₄ΔsUG
2015SGX`YSGl[aTl]X 21
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489 xonTΔnzym₃tεcGαlucosΔGsΔnsorG₄₃sΔ−GonGkuGn₃nop₃rtεclΔsG−Δcor₃tΔ−GtΔrn₃ryGxεTklGl₃yΔrΔ−G−ou₄lΔG
βy−roxε−ΔVsεnαlΔTw₃llΔ−Gc₃r₄onGn₃notu₄ΔsVαr₃pβΔnΔGn₃nocomposεtΔUG2015SGX]YSGX[`TX][ 139

488 kGnonTΔnzym₃tεcGαlucosΔG₃mpΔromΔtrεcG₄εosΔnsorG₄₃sΔ−GonG₃GsεmplΔGonΔTstΔpGΔlΔctro−ΔposεtεonGoΛG
muGmεcro−Δn−rεtΔsGontoGsεnαlΔTw₃llΔ−Gc₃r₄onGn₃noβornTmo−εΛεΔ−GΔlΔctro−ΔUG2015SGXcSGbZXTbZc 13

487 qr₃pβΔnΔGoxε−ΔG−opΔ−GpolyOZS[TΔtβylΔnΔ−εoxytβεopβΔnΔPGmo−εΛεΔ−GwεtβGcoppΔrGn₃nop₃rtεclΔsGΛorG
βεαβGpΔrΛorm₃ncΔGnonΔnzym₃tεcGsΔnsεnαGoΛGαlucosΔUG2015SGZSG]]`T]`X 53

486 rεαβlyT’ΔnsεtεvΔGolΔctrocβΔmεc₃lG’ΔnsorGΛorGqlucosΔG₄₃sΔ−GonGtβΔGyr−ΔrΔ−Gw₃croporousG
zolycystΔεnΔVmuGpεlmUG2015SGX`YSGlZ`Tl[W 5

485 xεtroαΔnG₃n−GsulΛurG−u₃lT−opΔ−Gαr₃pβΔnΔGΛorGαlucosΔG₄εosΔnsorG₃pplεc₃tεonUG2015SGaZbSGXWWTXWa 23

484 olΔctrospunGαr₃pβΔnΔG−Δcor₃tΔ−GwnmoYy[GcomposεtΔGn₃noΛε₄ΔrsGΛorGαlucosΔG₄εosΔnsεnαUG
Biosensors and BioelectronicsSG2015SG``SGZWbTX] 11.8 75

483 ’yntβΔsεsGoΛGnΔwGcoppΔrGn₃nop₃rtεclΔT−Δcor₃tΔ−G₃ncβorΔ−GtypΔGlεα₃n−sdG₃pplεc₃tεonsG₃sG
nonTΔnzym₃tεcGΔlΔctrocβΔmεc₃lGsΔnsorsGΛorGβy−roαΔnGpΔroxε−ΔUG2015SG[aSGYcWTa 21

482 ’yntβΔsεsGoΛGc₃r₄onGn₃notu₄ΔTnεckΔlGn₃nocomposεtΔsGusεnαG₃tomεcGl₃yΔrG−ΔposεtεonGΛorG
βεαβTpΔrΛorm₃ncΔGnonTΔnzym₃tεcGαlucosΔGsΔnsεnαUGBiosensors and BioelectronicsSG2015SG`ZSGZY]TZZW 11.8 128

481 ”sεnαGcoppΔrGεonsGtoG₃mplεΛyGRy’TmΔ−ε₃tΔ−GΛluorΔscΔncΔGΛorGcontεnuousGonlεnΔGmonεtorεnαGoΛG
Δxtr₃cΔllul₃rGαlucosΔGεnGlεvεnαGr₃tG₄r₃εnUGBiosensors and BioelectronicsSG2015SG`[SG]Z]T[X 11.8 4

480 wonεtorεnαGoΛGqlucosΔGεnGlΔΔrGlrΔwεnαG₄yG₃Gm₃r₄onGx₃notu₄ΔsGl₃sΔ−GxylonGx₃noΛε₄rousG
lεosΔnsorUG2016SGYWX`SGXTXX 14

479
sntro−ucεnαG“βΔrm₃lG—₃vΔG“r₃nsportGkn₃lysεsGO“—“kPdGkG“βΔrm₃lG“ΔcβnεquΔGΛorGnop₃mεnΔG
nΔtΔctεonG₄yG’crΔΔnTzrεntΔ−GolΔctro−ΔsGpunctεon₃lεzΔ−GwεtβGwolΔcul₃rlyGsmprεntΔ−GzolymΔrGOwszPG
z₃rtεclΔsUG2016SGYXSG

25

478 xεtroαΔnTnopΔ−Gm₃r₄onGnotsG₃sGkGxΔwG’u₄str₃tΔGΛorG’ΔnsεtεvΔGqlucosΔGnΔtΔrmεn₃tεonUG2016SGX`SG 37

477 olΔctrocβΔmεc₃lGkΛΛεnεtyGlεosΔnsorsGl₃sΔ−GonGnεspos₃₄lΔG’crΔΔnTzrεntΔ−GolΔctro−ΔsGΛorGnΔtΔctεonG
oΛGpoo−GkllΔrαΔnsUG2016SGX`SG 49

476 k−sorptεonGoΛGΔnzymΔsGtoGstεmulεTrΔsponsεvΔGpolymΔrG₄rusβΔsdGsnΛluΔncΔGoΛG₄rusβGconΛorm₃tεonGonG
₃−sor₄Δ−G₃mountG₃n−G₄εoc₃t₃lytεcG₃ctεvεtyUG2016SGX[`SGaZaT[] 27

475 w₃αnΔtoTswεtcβ₃₄lΔGolΔctro−ΔsG₃n−GolΔctrocβΔmεc₃lG’ystΔmsUG2016SGYbSGcW[TcXc 16

474 “βΔGεntrεnsεcGΛluorΔscΔncΔGoΛGpknG₃n−GεtsG₃pplεc₃tεonGεnG₃n₃lytεc₃lGcβΔmεstrydG₃GrΔvεΔwUG2016SG[SGW[YWW] 35

473 xonTΔnzym₃tεcGqlucosΔGΔlΔctrocβΔmεc₃lGsΔnsorGm₃−ΔGoΛGporousGxεyGtβεnGΛεlmsGprΔp₃rΔ−G₄yGrΔ₃ctεvΔG
m₃αnΔtronGsputtΔrεnαG₃tGo₄lεquΔG₃nαlΔsUG2016SGYWXSGZbT[[ 74

472 sntΔαr₃tεonGoΛG₄εocβΔmεc₃lGsΔnsorsGεntoGwΔ₃r₃₄lΔG₄εom₃tΔrε₃lGpl₃tΛormsUG2016SG
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471 molorεmΔtrεcGmΔtβo−GtoG−ΔtΔctG˛µTpolyTlTlysεnΔGusεnαGαlucosΔGoxε−₃sΔUG2016SGXYYSG]XZTb 5

470 ’εmplΔrG₃n−GβεαβlyGsΔnsεtεvΔGΔnzymΔTΛrΔΔGsΔnsεnαGoΛGurΔ₃Gvε₃GxεyGn₃nostructurΔsGmo−εΛεΔ−G
ΔlΔctro−ΔUG2016SG`SGZcWWXTZcWW` 40

469 kGn₃no₃ααrΔα₃tΔTonTmεrrorGpl₃tΛormGΛorGmolΔcul₃rG₃n−G₄εomolΔcul₃rG−ΔtΔctεonG₄yG
surΛ₃cΔTΔnβ₃ncΔ−GR₃m₃nGspΔctroscopyUG2016SG[WbSG`WcTXb 9

468 knnΔ₃lTsβrεnkΔ−GmuyG−Δn−rεtΔsGαrownGonGporousGmuGΛo₃mG₃sG₃Gro₄ustGεntΔrΛ₃cΔGΛorG
βεαβTpΔrΛorm₃ncΔGnonΔnzym₃tεcGαlucosΔGsΔnsεnαUG2016SGX`XSG`X]T`YY 18

467 zβ₃sΔG₃n−G’β₃pΔGnΔpΔn−ΔntGxonâ��Δnzym₃tεcGqlucosΔG’ΔnsεnαGzropΔrtεΔsGoΛGxεckΔlGwoly₄−₃tΔUG2016
SGXSG]XbaT]Xc] 10

466 kGnovΔlG₄εoTmεcrocεrcuεtGΛorG₄εoT₃ss₃ysUG2016SG`SGa]ba]Ta]bac

465 p₃cεlεt₃tΔ−GolΔctronGroppεnαGεnGx₃nol₃yΔrGyxyαΔnTsnsΔnsεtεvΔGqlucosΔGlεosΔnsorGΛorGkpplεc₃tεonGεnG
₃GmomplΔxGw₃trεxUGChemElectroChemSG2016SGZSGXbb[TXbbc 4.3 9

464 RΔcΔntG₃−v₃ncΔsGεnGnonTΔnzym₃tεcGΔlΔctrocβΔmεc₃lGαlucosΔGsΔnsorsG₄₃sΔ−GonGnonTprΔcεousG
tr₃nsεtεonGmΔt₃lGm₃tΔrε₃lsdGopportunεtεΔsG₃n−Gcβ₃llΔnαΔsUG2016SG`SGb[bcZTb[cW] 146

463 qlucosΔG₄εosΔnsorG₄₃sΔ−GonGΛunctεon₃lεzΔ−GZnyGn₃nowεrΔVαr₃pβεtΔGΛεlmsG−εspΔrsΔ−GonG₃GztG
ΔlΔctro−ΔUG2016SGYaSG[Y]]WX 21

462 RΔ−oxGry−roαΔlGoΛGqlucosΔGyxε−₃sΔGonGwαyT“Δmpl₃tΔ−Gm₃r₄onGolΔctro−ΔUG2016SGbcSGY[TY` 14

461 xonTΔnzym₃tεcGαlucosΔGsΔnsorG₄₃sΔ−GonGΛ₃cε₃lGβy−rotβΔrm₃lGsyntβΔsεzΔ−GxεyGn₃nosβΔΔtsGlo₃−Δ−GonG
αl₃ssyGc₃r₄onGΔlΔctro−ΔUG2016SG]WcSGY]YTY]b 20

460  Δ₃stGsurΛ₃cΔG−εspl₃yGoΛG−Δβy−roαΔn₃sΔsGεnGmεcro₄ε₃lGΛuΔlTcΔllsUG2016SGXXYSG]ZT`W 32

459 wεcroΔlΔctro−ΔG₃rr₃yG₄εosΔnsorGΛorGβεαβTrΔsolutεonGmΔ₃surΔmΔntsGoΛGΔxtr₃cΔllul₃rGαlucosΔGεnGtβΔG
₄r₃εnUG2016SGYZaSGYcbTZWa 23

458 moncΔntr₃tεonT−ΔpΔn−ΔntGcβ₃nαΔsGεnG₃pp₃rΔntG−εΛΛusεonGcoΔΛΛεcεΔntsG₃sGεn−εc₃torGΛorGcolloε−₃lG
st₃₄εlεtyGoΛGprotΔεnGsolutεonsUG2016SG]XXSGYa`TYba 19

457 qΔnΔr₃tεonGoΛGonzym₃tεcGry−roαΔnGzΔroxε−ΔGtoGkccΔlΔr₃tΔGtβΔGotcβεnαGoΛG’εlvΔrGx₃nocryst₃lsGwεtβG
’ΔlΔctεvεtyUG2016SGYbSGa]XcTa]Ya 5

456 rΔtΔrostructurΔ−Gp₃ll₃−εumTpl₃tεnumGcorΔTsβΔllGn₃nocu₄ΔsGΛorGusΔGεnG₃GnonΔnzym₃tεcG
₃mpΔromΔtrεcGαlucosΔGsΔnsorUG2016SGXbZSGZZXXTZZYW 23

455 olΔctrocβΔmεc₃lGcβ₃r₃ctΔrεz₃tεonGoΛGtβΔGpyr₃nosΔGYToxε−₃sΔGv₃rε₃ntGx]cZmGsβowsG₃GcomplΔtΔGlossGoΛG
tβΔGoxε−₃sΔGΛunctεonGwεtβGΛullGprΔsΔrv₃tεonGoΛGsu₄str₃tΔGO−Δβy−roαΔn₃sΔPG₃ctεvεtyUG2016SGXbSGZYWaYTZYWaa 5

454 kαâ��ztGβollowGn₃nop₃rtεclΔsG₃ncβorΔ−GrΔ−ucΔ−Gαr₃pβΔnΔGoxε−ΔGcomposεtΔsGΛorGnonTΔnzym₃tεcG
αlucosΔG₄εosΔnsorUG2016SGYaSGcZaWTcZab 14
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453 vowT“ΔmpΔr₃turΔGmβΔmεc₃lG’yntβΔsεsGoΛGmo—y[Gx₃nospβΔrΔsGΛorG’ΔnsεtεvΔGxonΔnzym₃tεcGqlucosΔG
’ΔnsorUG2016SGXYWSGXaWY[TXaWYb 51

452 ’ΔlΛTmonεtorεnαGoΛGtΔ₃rGαlucosΔdGtβΔG−ΔvΔlopmΔntGoΛG₃GtΔ₃rG₄₃sΔ−GαlucosΔGsΔnsorG₃sG₃nG₃ltΔrn₃tεvΔG
toGsΔlΛTmonεtorεnαGoΛG₄loo−GαlucosΔUG2016SG]YSGcXcaTYW[ 49

451 RΔcΔntG₃−v₃ncΔsGonGΔnzym₃tεcGαlucosΔVoxyαΔnG₃n−Gβy−roαΔnVoxyαΔnG₄εoΛuΔlGcΔllsdGkcβεΔvΔmΔntsG
₃n−Glεmεt₃tεonsUG2016SGZY]SGY]YTY`Z 162

450 onzymΔTcont₃εnεnαGsεlεc₃GεnvΔrsΔGop₃lsGprΔp₃rΔ−G₄yGusεnαGw₃tΔrTsolu₄lΔGcolloε−₃lGcryst₃lGtΔmpl₃tΔsdG
mβ₃r₃ctΔrεz₃tεonG₃n−G₃pplεc₃tεonUG2016SGXXYSGXYZTXYc 10

449 ’yntβΔsεsGoΛGcoppΔrGn₃noro−sGΛorGnonTΔnzym₃tεcG₃mpΔromΔtrεcGsΔnsεnαGoΛGαlucosΔUG2016SGXbZSGYZ`cTYZa] 40

448 rollowGwn’Gn₃nospβΔrΔsG₃sGΔlΔctronGtr₃nsΛΔrGpromotΔrsGoΛGβΔmoαlo₄εnG₃n−GtβΔεrGΔlΔctrocβΔmεc₃lG
sΔnsεnαG₃pplεc₃tεonsUG2016SG]XSGaX]`TaX`c 6

447 ’εlvΔrGn₃nop₃rtεclΔsG−Δcor₃tΔ−G₃ncβorΔ−GtypΔGlεα₃n−sG₃sGnΔwGΔlΔctrocβΔmεc₃lGsΔnsorsGΛorGαlucosΔG
−ΔtΔctεonUG2016SG`ZSGZcT[] 21

446 w₃tΔrεomεcsGΛorGyr₃lGnεsΔ₃sΔGnε₃αnostεcsG₃n−GzΔrson₃lGrΔ₃ltβGwonεtorεnαdGnΔsεαnΔrGlεom₃tΔrε₃lsG
ΛorGtβΔGxΔxtGqΔnΔr₃tεonGlεom₃rkΔrsUG2016SGYWSGXYTYc 3

445 kpplεc₃tεonGoΛGx₃tur₃lGzolymΔrsGεnGonαεnΔΔrεnαUG2016SGXb]TYXb 3

444 x₃nom₃tΔrε₃lG₄₃sΔ−GΔlΔctrocβΔmεc₃lGsΔnsorsGΛorGεnGvεtroG−ΔtΔctεonGoΛGsm₃llGmolΔculΔGmΔt₃₄olεtΔsUG
2016SGZ[SGYZ[T[c 69

443 olΔctrocβΔmεc₃lG₃n−G₄εoTsΔnsεnαGpl₃tΛormG₄₃sΔ−GonG₃GnovΔlGZnGmuGn₃noTΛlowΔrsVl₃yΔrΔ−Gwo’â��G
composεtΔUGBiosensors and BioelectronicsSG2016SGacSG`b]TcY 11.8 70

442
kGαl₃ssyGc₃r₄onGΔlΔctro−ΔGmo−εΛεΔ−GwεtβG₃GcomposεtΔGconsεstεnαGoΛGrΔ−ucΔ−Gαr₃pβΔnΔGoxε−ΔSGzεncG
oxε−ΔG₃n−GsεlvΔrGn₃nop₃rtεclΔsGεnG₃Gcβεtos₃nGm₃trεxGΛorGstu−yεnαGtβΔG−εrΔctGΔlΔctronGtr₃nsΛΔrGoΛG
αlucosΔGoxε−₃sΔG₃n−GΛorGΔnzym₃tεcGsΔnsεnαGoΛGαlucosΔUG2016SGXbZSGX`Y]TX`ZY

43

441 knGovΔrvεΔwGoΛG−Δ₃lloyΔ−Gn₃noporousGαol−GεnG₄εoΔlΔctrocβΔmεstryUG2016SGXWcSGXXaTY` 74

440 mov₃lΔntGεntΔrlockεnαGoΛGαlucosΔGoxε−₃sΔG₃n−GpΔroxε−₃sΔGεnGtβΔGvoε−sGoΛGp₃pΔrdGΔnzymΔTpolymΔrG
Ispε−ΔrGwΔ₄sIUG2016SG]YSGY]cZT` 28

439 lεoΔlΔctroc₃t₃lytεcGsystΔmsGΛorGβΔ₃ltβG₃pplεc₃tεonsUG2016SGZ[SGXaaTca 41

438 qlucosΔGsΔnsorsG₄₃sΔ−GonGΔlΔctrospunGn₃noΛε₄ΔrsdG₃GrΔvεΔwUG2016SG[WbSGXYb]TZW` 81

437
R₃pε−G−ΔtΔctεonGoΛGoscβΔrεcβε₃GcolεGyX]adraG₃n−G’₃lmonΔll₃G“ypβεmurεumGεnGΛoo−sGusεnαG₃nG
ΔlΔctrocβΔmεc₃lGεmmunosΔnsorG₄₃sΔ−GonGscrΔΔnTprεntΔ−GεntΔr−εαεt₃tΔ−GmεcroΔlΔctro−ΔG₃n−G
εmmunom₃αnΔtεcGsΔp₃r₃tεonUG2016SGX[bSGYWWTb

122

436 nεΛΛusεonSG₃−sorptεonG₃n−GrΔ₃ctεonGoΛGαlucosΔGεnGαlucosΔGoxε−₃sΔGΔnzymΔGεmmo₄εlεzΔ−GmΔsoporousG
sεlεc₃GO’lkTX]PGp₃rtεclΔsdGoxpΔrεmΔntsG₃n−Gmo−ΔlεnαUG2016SGXW]SG[bcT[c` 18
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435 ’yntβΔsεsGoΛGβεΔr₃rcβεc₃lGxεOyrPYGβollowGn₃noro−Gvε₃GcβΔmεc₃lG₄₃tβG−ΔposεtεonG₃n−GεtsGαlucosΔG
sΔnsεnαGpΔrΛorm₃ncΔUG2016SGYYYSG`a[T`bX 77

434 rεΔr₃rcβεc₃lGporousGmεcrospβΔrΔsGoΛGtβΔGmoyjαr₃pβΔnΔGwεtβGΔnβ₃ncΔ−GΔlΔctroc₃t₃lytεcG
pΔrΛorm₃ncΔGΛorGΔlΔctrocβΔmεc₃lG₄εosΔnsorsUGBiosensors and BioelectronicsSG2017SGbcSG`XYT`Xc 11.8 64

433 “βΔorΔtεc₃lGmo−ΔlεnαGΔxprΔssεonsGΛorGnΔtworkΔ−GΔnzym₃tεcGsεαn₃lGprocΔssεnαGstΔpsG₃sGloαεcGα₃tΔsG
optεmεzΔ−G₄yGΛεltΔrεnαUG2017SGZYSGZWT[Z 2

432 ynΔTstΔpGsyntβΔsεsGoΛGsεzΔTtun₃₄lΔGαol−Gn₃nop₃rtεclΔsGεmmo₄εlεzΔ−GonGcβεtεnGn₃noΛε₄rεlsGvε₃GαrΔΔnG
p₃tβw₃yG₃n−GtβΔεrGpotΔntε₃lG₃pplεc₃tεonsUG2017SGZX]SG]aZT]bY 33

431 ’yntβΔsεsSGcβ₃r₃ctΔrεz₃tεonG₃n−Gpβotovolt₃εcGstu−εΔsGoΛGolεαoO₃crεΛl₃vεnΔPGvε₃GcβΔmεc₃lGoxε−₃tεvΔG
polymΔrεz₃tεonUG2017SGaSGbcaZTbcb[ 11

430 xonTΔnzym₃tεcGpluorΔscΔntGlεosΔnsorGΛorGqlucosΔG’ΔnsεnαGl₃sΔ−GonGZnyGx₃noro−sUG2017SG[`SGZaX[TZaXc 18

429 muyGn₃nop₃rtεclΔsG−Δcor₃tΔ−Gn₃noT−Δn−rεtΔTstructurΔ−GmulεGYGyG[GΛorGβεαβlyGsΔnsεtεvΔG₃n−GsΔlΔctεvΔG
ΔlΔctrocβΔmεc₃lG−ΔtΔctεonGoΛGαlucosΔUG2017SGYYcSGXYcTX[W 21

428 yr−ΔrΔ−Gtεt₃nεumGtΔmpl₃tΔsGΛunctεon₃lεzΔ−G₄yGαol−GΛεlmsGΛorG₄εosΔnsεnαG₃pplεc₃tεonsGTG“ow₃r−sG
nonTΔnzym₃tεcGαlucosΔG−ΔtΔctεonUG2017SGX``SGYWaTYX[ 18

427 kGstrΔtcβ₃₄lΔG₃n−GscrΔΔnTprεntΔ−GΔlΔctrocβΔmεc₃lGsΔnsorGΛorGαlucosΔG−ΔtΔrmεn₃tεonGεnGβum₃nG
pΔrspεr₃tεonUGBiosensors and BioelectronicsSG2017SGcXSGbb]TbcX 11.8 201

426 R₃tεomΔtrεcGΔlΔctrocβΔmεc₃lG−ΔtΔctεonGoΛGβy−roαΔnGpΔroxε−ΔG₃n−GαlucosΔUG2017SGX]SGY[]cTY[`` 16

425 onzymΔTl₃sΔ−GvoαεcGq₃tΔsG₃n−GxΔtworksGwεtβGyutputG’εαn₃lsGkn₃lyzΔ−G₄yG–₃rεousGwΔtβo−sUG2017SG
XbSGX`bbTXaXZ 36

424 p₃₄rεc₃tεonG₃n−Goptεmεs₃tεonGoΛG₃GΛusΔ−GΛεl₃mΔntGZnTprεntΔ−GmεcroΛluε−εcGpl₃tΛormUG2017SGYaSGWZ]WXb 38

423 zrΔp₃r₃tεonGoΛGxεOyrPYGn₃nopl₃tΔlΔtVΔlΔctrospunGc₃r₄onGn₃noΛε₄ΔrGβy₄rε−sGΛorGβεαβlyGsΔnsεtεvΔG
nonΔnzym₃tεcGαlucosΔGsΔnsorsUG2017SGaSGXcZ[]TXcZ]Y 20

422 olΔctro−ΔposεtΔ−GβonΔycom₄TlεkΔGco₄₃ltGn₃nostructurΔsGonGαr₃pβΔnΔGoxε−ΔG−opΔ−GpolypyrrolΔG
n₃nocomposεtΔGΛorGβεαβGpΔrΛorm₃ncΔGΔnzymΔlΔssGαlucosΔGsΔnsεnαUG2017SGacbSGcTX` 17

421 ocoTΛrεΔn−lyGsyntβΔsεsG₃n−GmorpβoloαyT−ΔpΔn−ΔntGsupΔrεorGΔlΔctroc₃t₃lytεcGpropΔrtεΔsGoΛGmu’G
n₃nostructurΔsUG2017SGY[`SG][[T]]Y 54

420 rεαβlyGsΔnsεtεvΔGnonTΔnzym₃tεcGΔlΔctrocβΔmεc₃lGαlucosΔGsΔnsorG₄yGx₃ΛεonV’lkTX]TmuGOssPGmo−εΛεΔ−G
αl₃ssyGc₃r₄onGΔlΔctro−ΔUG2017SGaccSG[W`T[XY 18

419 onΔrαyGr₃rvΔstεnαGΛromGtβΔGknεm₃lVrum₃nGlo−yGΛorG’ΔlΛTzowΔrΔ−GolΔctronεcsUG2017SGXcSGb]TXWb 227

418 nxkGRΔlΔ₃sΔGΛromGpΔGTmrossTvεnkΔ−Gklαεn₃tΔGpεlmsG“rεααΔrΔ−G₄yGvoαεc₃llyGzrocΔssΔ−GlεomolΔcul₃rG
’εαn₃lsdGsntΔαr₃tεonGoΛGlεomolΔcul₃rGmomputεnαG₃n−Gkctu₃tεonUG2017SGXbSGXbXXTXbYX 32
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417 nΔvΔlopmΔntGoΛGαlucosΔTrΔsponsεvΔGNsm₃rtNGεnsulεnGsystΔmsUG2017SGY[SGY`aTYab 36

416 zβospβolεpε−G₄εl₃yΔrGΛunctεon₃lεzΔ−GmΔm₄r₃nΔGporΔsGΛorGΔnβ₃ncΔ−GΔΛΛεcεΔncyGoΛGεmmo₄εlεzΔ−G
αlucosΔGoxε−₃sΔGΔnzymΔUG2017SG]ZcSG[ZT]X 18

415 muyGn₃nostructurΔGmo−εΛεΔ−GpΔncεlGαr₃pβεtΔGΔlΔctro−ΔGΛorGnonTΔnzym₃tεcG−ΔtΔctεonGoΛGαlucosΔUG
2017SG

414 olΔctroc₃t₃lytεcG₄εoΛuΔlGcΔllG₄₃sΔ−GonGβεαβlyGΔΛΛεcεΔntGmΔt₃lTpolymΔrGn₃noT₃rcβεtΔcturΔ−G
₄εoΔlΔctro−ΔsUG2017SGZcSG`WXT`Wa 29

413 qr₃pβΔnΔGwr₃ppΔ−GporousGmoGZGyG[GVxεmoGYGyG[G−ou₄lΔTsβΔllΔ−Gn₃noc₃αΔsGwεtβGΔnβ₃ncΔ−G
ΔlΔctroc₃t₃lytεcGpΔrΛorm₃ncΔGΛorGαlucosΔGsΔnsorUG2017SGYZcSGZ`T[[ 82

412 kmpΔromΔtrεcGαlucosΔGsΔnsorG₄₃sΔ−GonGtβΔGxεOyrPYVklOyrP[â��GΔlΔctro−ΔGo₄t₃εnΔ−GΛromG₃GtβεnGxεZklG
ΛoεlUG2017SG[WbSGc`TXWY 8

411 nΔtΔctεonGoΛGαlucosΔGεnGtβΔGαrowtβGmΔ−ε₃GoΛG”lv₃Gl₃ctuc₃GusεnαG₃GxεTmuV“εyGYGV“εGsΔlΛT₃ssΔm₄lyG
n₃nostructurΔGsΔnsorGun−ΔrGtβΔGεnΛluΔncΔGoΛGcru−ΔGoεlUG2017SGX[SGaTX` 4

410 zrotΔεnGylεαomΔrεz₃tεonGl₃sΔ−GonGlrˆ‚nstΔ−Gkcε−GRΔ₃ctεonUG2017SGaSGZWbYTZWbb 12

409 qlucosΔT“rεααΔrΔ−GsnsulεnGRΔlΔ₃sΔGΛromGpΔGTmrossTlεnkΔ−Gklαεn₃tΔGry−roαΔldGoxpΔrεmΔnt₃lG’tu−yG₃n−G
“βΔorΔtεc₃lGwo−ΔlεnαUG2017SGXbSGX][XTX]]X 15

408 onαεnΔΔrεnαGoΛGmΔllo₄εosΔGnΔβy−roαΔn₃sΔsGΛorGsmprovΔ−GqlucosΔG’ΔnsεtεvεtyG₃n−GRΔ−ucΔ−Gw₃ltosΔG
kΛΛεnεtyUGChemElectroChemSG2017SG[SGb[`Tb]] 4.3 11

407 ”ltr₃T’ΔnsεtεvΔGmolorεmΔtrεcGkss₃yG’ystΔmGl₃sΔ−GonGtβΔGry₄rε−εz₃tεonGmβ₃εnGRΔ₃ctεonT“rεααΔrΔ−G
onzymΔGm₃sc₃−ΔGkmplεΛεc₃tεonUG2017SGcSGX`aTXa] 53

406 ’ΔlΔctεvΔGsΔnsεnαGoΛGΔtβylΔnΔG₃n−GαlucosΔGusεnαGc₃r₄onTn₃notu₄ΔT₄₃sΔ−GsΔnsorsdG₃nG₃₄GεnεtεoG
εnvΔstεα₃tεonUG2017SGcSGX`baTX`cb 23

405 qlucosΔGoxε−₃sΔG₃n−Gpoly₃crylεcG₃cε−G₄₃sΔ−Gw₃tΔrGswΔll₃₄lΔGΔnzymΔTpolymΔrGconjuα₃tΔsGΛorG
promotεnαGαlucosΔG−ΔtΔctεonUG2017SGcSGX]ccbTX`WW[ 23

404 x₃noΔn₃₄lεnαGΔlΔctrocβΔmεc₃lGsΔnsorsGΛorGlεΛΔGscεΔncΔsG₃pplεc₃tεonsUG2017SGZYSGYbbZTYcW[ 5

403 kpt₃sΔnsorG₄₃sΔ−Goptεc₃lG−ΔtΔctεonGoΛGαlyc₃tΔ−G₃l₄umεnGΛorG−ε₃₄ΔtΔsGmΔllεtusG−ε₃αnosεsUG2017SGYbSG[Z]]W] 25

402 ”tεlεz₃tεonGoΛGzolypyrrolΔGx₃noΛε₄ΔrsGεnGqlucosΔGnΔtΔctεonUG2017SGX`[SGl]b]Tl]cW 9

401 kGΛlowΔrTlεkΔGxεyâ��’nyYGn₃nocomposεtΔG₃n−GεtsGnonTΔnzym₃tεcGc₃t₃lysεsGoΛGαlucosΔUG2017SGaSG[]XaaT[]Xb[ 15

400 “βΔGmoltΔnTαlo₄ulΔGrΔsε−u₃lGstructurΔGεsGcrεtεc₃lGΛorGrΔΛl₃vεn₃tεonGoΛGαlucosΔGoxε−₃sΔUG2017SGYZWSGa[TbZ 6
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399 p₃cεlΔGry−rotβΔrm₃lG’yntβΔsεsGoΛGwn—y[Gx₃noro−sGΛorGxonTonzym₃tεcGqlucosΔG’ΔnsεnαG₃n−G
’upΔrc₃p₃cεtorGzropΔrtεΔsGwεtβGsnsεαβtsGΛromGnΔnsεtyGpunctεon₃lG“βΔoryG’εmul₃tεonsUG2017SGYSG]aWaT]aX] 14

398 qol−Gn₃noro−sGonGtβrΔΔT−εmΔnsεon₃lGnεckΔlGΛo₃mdG₃GnonTΔnzym₃tεcGαlucosΔGsΔnsorGwεtβGΔnβ₃ncΔ−G
ΔlΔctroTc₃t₃lytεcGpΔrΛorm₃ncΔUG2017SGaSGZ`a[[TZ`a[c 23

397 ’βuΛΛlεnαGkctεvΔG’εtΔG’u₄st₃tΔGzopul₃tεonsGkΛΛΔctsGm₃t₃lytεcGkctεvεtydG“βΔGm₃sΔGoΛGqlucosΔGyxε−₃sΔUG
2017SGaSG`XbbT`Xca 30

396 nΔsεαnGoΛGmyclεcGzΔptε−ΔGl₃sΔ−GqlucosΔGRΔcΔptorsG₃n−G“βΔεrGkpplεc₃tεonGεnGqlucosΔG’ΔnsεnαUG2017SG
bcSGXW[ZXTXW[Zb 18

395 oxp₃n−εnαGtβΔG’copΔGoΛGlεomolΔculΔGwonεtorεnαGwεtβGR₃tεomΔtrεcG’εαn₃lεnαGΛromGR₃rΔTo₃rtβG
”pconvΔrtεnαGzβospβorsUG2017SGYWXaSG]Xa`T]Xb] 4

394 kGxovΔlGonzym₃tεcGqlucosΔGlεosΔnsorG₃n−GxonΔnzym₃tεcGry−roαΔnGzΔroxε−ΔG’ΔnsorGl₃sΔ−GonG
OZTkmεnopropylPG“rεΔtβoxysεl₃nΔGpunctεon₃lεzΔ−GRΔ−ucΔ−Gqr₃pβΔnΔGyxε−ΔUG2017SGYcSGY]WaTY]X] 13

393 x₃noTcomposεtΔGoΛGmoZy[G₃n−GmuGwεtβGΔnβ₃ncΔ−Gst₃₄εlεtyG₃n−Gc₃t₃lytεcGpΔrΛorm₃ncΔGΛorG
nonTΔnzym₃tεcGΔlΔctrocβΔmεc₃lGαlucosΔGsΔnsorsUG2017SGaSG][[`WT][[`a 11

392 “βrΔΔTnεmΔnsεon₃lSGonzymΔGlεoβy−roαΔlGolΔctro−ΔGΛorGsmprovΔ−GlεoΔlΔctroc₃t₃lysεsUG2017SGcSG[Y]]`T[Y]`] 8

391 kGnovΔlG₄₃llTεnT₄₃llGβollowGxεmoY’[GspβΔrΔG₄₃sΔ−GsΔnsεtεvΔG₃n−GsΔlΔctεvΔGnonΔnzym₃tεcGαlucosΔG
sΔnsorUG2017SGcSG[aXbT[aY] 36

390 wεcroΛluε−εcGp₃pΔrT₄₃sΔ−G₃n₃lytεc₃lG−ΔvεcΔsGΛorGpotΔntε₃lGusΔGεnGqu₃ntεt₃tεvΔG₃n−G−εrΔctG−ΔtΔctεonGoΛG
−εsΔ₃sΔG₄εom₃rkΔrsGεnGclεnεc₃lG₃n₃lysεsUG2017SGXW`WSG[Y[T[[Y 43

389 xonTεnv₃sεvΔGcontεnuousGmonεtorεnαGoΛGproToxε−₃ntGΔΛΛΔctsGoΛGΔnαεnΔΔrΔ−Gn₃nop₃rtεclΔsGonG₃qu₃tεcG
mεcroorα₃nεsmsUG2017SGX]SGXc 11

388 sntr₃molΔcul₃rGolΔctronG“r₃nsΛΔrGtβrouαβGzolyTpΔrrocΔnylGqlucosΔGyxε−₃sΔGmonjuα₃tΔsGtoGm₃r₄onG
olΔctro−ΔsdGYUGwΔcβ₃nεstεcG”n−Δrst₃n−εnαGoΛGvonαT“ΔrmG’t₃₄εlεtyUG2017SGY[`SGYc[TZWY 2

387 p₃cεlΔGsyntβΔsεsGoΛGβεΔr₃rcβεc₃llyGmΔsoporousGxεmoYy[Gn₃nowεrΔsGΛorGsΔnsεtεvΔGnonΔnzym₃tεcG
αlucosΔG−ΔtΔctεonUG2017SGXYZSGX 12

386 wultεΔnzymΔG−Δcor₃tΔ−Gpolys₃ccβ₃rε−ΔG₃mplεΛεΔ−GΔlΔctroαΔnΔr₃tΔ−GcβΔmεlumεnΔscΔncΔG₄εosΔnsorG
ΛorGcytosΔnsεnαG₃n−GcΔllGsurΛ₃cΔGc₃r₄oβy−r₃tΔGproΛεlεnαUGBiosensors and BioelectronicsSG2017SGbcSGXWXZTXWXc11.8 24

385 yptεc₃lGΛε₄rΔG₄₃sΔ−GnonTΔnzym₃tεcGαlucosΔGsΔnsεnαGovΔrGmuYRT−opΔ−Gpoly₃nεlεnΔGβy₄rε−Gm₃trεxUG
2017SGY[YSG]YYT]Yb 20

384 wΔ−ε₃torTΛrΔΔGεntΔr₃ctεonGoΛGαlucosΔGoxε−₃sΔSG₃sGmo−ΔlGΔnzymΔGΛorGεmmo₄εlεz₃tεonSGwεtβGklT−opΔ−G
₃n−Gun−opΔ−GZnyGtβεnGΛεlmsGl₃sΔrT−ΔposεtΔ−GonGpolyc₃r₄on₃tΔGsupportsUG2017SGc`SG`aTa[ 14

383 oΛΛΔctGoΛGβonΔyGsupplΔmΔnt₃tεonGonGsour−ouαβdGv₃ctεcG₃cε−G₄₃ctΔrε₃lGpΔrΛorm₃ncΔG₃n−GαlutΔnG
mεcrostructurΔUG2017SGaaSGXXcTXY] 7

382 ZUZ[Glεom₃tΔrε₃lsGmβ₃llΔnαΔsGεnGmontεnuousGqlucosΔGwonεtorsGsnG–εvoUG2017SGa]]TaaW
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381 x₃nostructurΔ−Gsnorα₃nεcGw₃tΔrε₃lsG₃tG—orkGεnGolΔctrocβΔmεc₃lG’ΔnsεnαG₃n−GlεoΛuΔlGmΔllsUG2017SGaSGZX 19

380 knG₃ccur₃tΔG−ΔscrεptεonGoΛGorα₃nεcG₃cε−G₄₃tcβGΛΔrmΔnt₃tεonGtβrouαβG−yn₃mεcGmΔt₃₄olεcGmo−ΔllεnαUG
2017SGXWSGY]b 22

379
n₃wsonTtypΔGpolyoxomΔt₃l₃tΔGn₃noclustΔrsGconΛεnΔ−GεnG₃Gc₃r₄onGn₃notu₄ΔGm₃trεxG₃sGΔΛΛεcεΔntG
rΔ−oxGmΔ−ε₃torsGΛorGΔnzym₃tεcGαlucosΔG₄εoΛuΔlGcΔllG₃no−ΔsG₃n−GαlucosΔG₄εosΔnsorsUGBiosensors and 
BioelectronicsSG2018SGXWcSGYWTY`

11.8 44

378 nu₃lGΛunctεon₃lGrβo−εumGoxε−ΔGn₃nocor₃lsGΔn₃₄lΔ−GsΔnsorGΛorG₄otβGnonTΔnzym₃tεcGαlucosΔG₃n−G
solε−Tst₃tΔGprGsΔnsεnαUGBiosensors and BioelectronicsSG2018SGXXYSGXZ`TX[Y 11.8 23

377 w₃tβΔm₃tεc₃lGmo−ΔlGΛorGtβΔGΔlΔctrocβΔmεc₃lGεmpΔ−₃ncΔGrΔsponsΔGoΛG₃GcontεnuousGαlucosΔGmonεtorUG
2018SGYa]SGXXcTXZY 6

376 xonTΔnzym₃tεcGαlucosΔGsΔnsεnαG₄₃sΔ−GonGβεΔr₃rcβεc₃lGpl₃tεnumGmεcroTVn₃nostructurΔsUG2018SGbX`SGYX]TYYY 28

375 wucεnG₃n−Gc₃r₄onGn₃notu₄ΔT₄₃sΔ−G₄εosΔnsorGΛorG−ΔtΔctεonGoΛGαlucosΔGεnGβum₃nGpl₃sm₃UG2018SG]]WSGZ[T[W 29

374 kGnonTΔnzym₃tεcGn₃nocΔrε₃GΔlΔctro−ΔGΛorGnonTεnv₃sεvΔGαlucosΔGmonεtorεnαUG2018SGXWSGYX]XTYX]c 16

373 mβloropΔroxε−₃sΔTm₃t₃lyzΔ−Gkcβm₃towεczGRΔ₃rr₃nαΔmΔntsUG2018SGYWXbSGYaXaTYaY] 13

372 kGrΔvεΔwGoΛGεmpl₃nt₃₄lΔG₄εosΔnsorsGΛorGclosΔ−TloopGαlucosΔGcontrolG₃n−GotβΔrG−ruαG−ΔlεvΔryG
₃pplεc₃tεonsUG2018SG][[SGZXcTZZ[ 55

371 xonTΔnzym₃tεcGαlucosΔGsΔnsεnαGpl₃tΛormGusεnαGsΔlΛG₃ssΔm₄lΔ−Gco₄₃ltGoxε−ΔVαr₃pβΔnΔG
n₃nocomposεtΔsGεmmo₄εlεzΔ−Gαr₃pβεtΔGmo−εΛεΔ−GΔlΔctro−ΔUG2018SGYcSG`a`ZT`aaW 8

370 ’εzΔGcontrolGsyntβΔsεsG₃n−G₃mpΔromΔtrεcGsΔnsεnαG₃ctεvεtyGoΛGz₃ll₃−εumGn₃nop₃rtεclΔsGΛorGqlucosΔG
−ΔtΔctεonUG2018SG]SGYW[cTYW]] 3

369 ’yntβΔsεsGoΛGnovΔlG₃mpΔromΔtrεcGurΔ₃TsΔnsorGusεnαGβy₄rε−GsyntβΔsεzΔ−GxεyTxzsVqyGmo−εΛεΔ−GqmoG
εnG₃quΔousGsolutεonGoΛGcΔtrεmonεumG₄romε−ΔUG2018SG[[SGXYWTXYb 37

368 wo−εΛεΔ−GolΔctro−ΔsG₃n−GolΔctrocβΔmεc₃lG’ystΔmsG’wεtcβ₃₄lΔG₄yGvεαβtG’εαn₃lsUG2018SGZWSGa]cTaca 12

367 qlucosΔGoxε−₃sΔG₃ssεstΔ−Gvεsu₃lG−ΔtΔctεonGoΛGαlucosΔGusεnαGoxyαΔnG−ΔΛεcεΔntG˛–TwoyGn₃noΛl₃kΔsUG
2017SGXb]SG`] 18

366 ’₃mΔG’u₄str₃tΔSGw₃nyGRΔ₃ctεonsdGyxyαΔnGkctεv₃tεonGεnGpl₃voΔnzymΔsUG2018SGXXbSGXa[YTXa`c 185

365 ”sΔGoΛG’upΔrT’tructur₃lGmon−uctεnαGzolymΔrG₃sGpunctεon₃lGsmmo₄εlεz₃tεonGw₃trεxGεnGlεosΔnsorG
nΔsεαnUG2018SGX`]SGlYYTlY` 24

364 p₃₄rεc₃tεonGoΛG₃GpromεsεnαGεmmo₄εlεz₃tεonGpl₃tΛormG₄₃sΔ−GonGΔlΔctrocβΔmεc₃lGsyntβΔsεsGoΛG₃G
conjuα₃tΔ−GpolymΔrUG2018SGX`aSGZcYTZc` 3
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363 zromotεonGoΛΛΔctGoΛG’trΔptotβrεcεnGonG₃GqlucosΔGyxε−₃sΔGonzym₃tεcGRΔ₃ctεonG₃n−GstsGkpplεc₃tεonGtoG
₃GmolorεmΔtrεcGkss₃yUG2018SGZ[SGX[ZTX[b 2

362 wo’Yâ��kujztGn₃noβy₄rε−sG₃sG₃GsΔnsεnαGpl₃tΛormGΛorGΔlΔctrocβΔmεc₃lGnonΔnzym₃tεcGαlucosΔG
−ΔtΔctεonUG2018SG[YSG`a]WT`a]] 28

361 onzym₃tεcGΛuΔlGcΔllsGwεtβG₃nGoxyαΔnGrΔsεst₃ntGv₃rε₃ntGoΛGpyr₃nosΔTYToxε−₃sΔG₃sG₃no−ΔG₄εoc₃t₃lystUG
Biosensors and BioelectronicsSG2018SGXWaSGXaTY] 11.8 17

360 rεαβTpΔrΛorm₃ncΔGαlucosΔG₄εosΔnsorG₄₃sΔ−GonGαrΔΔnGsyntβΔsεzΔ−GzεncGoxε−ΔGn₃nop₃rtεclΔG
Δm₄Δ−−Δ−GnεtroαΔnT−opΔ−Gc₃r₄onGsβΔΔtUG2018SGbX`SGXc]TYW[ 69

359 nΔvΔlopmΔntGoΛGmuGn₃noΛlowΔrsGmo−εΛεΔ−GtβΔGΛlΔxε₄lΔGnΔΔ−lΔTtypΔGmεcroΔlΔctro−ΔG₃n−GεtsG
₃pplεc₃tεonGεnGcontεnuousGmonεtorεnαGαlucosΔGεnGvεvoUGBiosensors and BioelectronicsSG2018SGXXWSG[[T]X 11.8 29

358 sRTmomp₃tε₄lΔGznw’GmεcroΛluε−εcG−ΔvεcΔsGΛorGmonεtorεnαGoΛGΔnzymΔGkεnΔtεcsUG2018SGXWYXSGc]TXWY 21

357 moppΔrGoxε−ΔTpoly₃nεlεnΔGn₃noΛε₄ΔrGmo−εΛεΔ−GΛluorεnΔG−opΔ−GtεnGoxε−ΔGOp“yPGΔlΔctro−ΔG₃sG
nonTΔnzym₃tεcGαlucosΔGsΔnsorUG2018SGY``SGYc[TZWX 67

356 ynΔTstΔpGsyntβΔsεsGoΛGtβrΔΔT−εmΔnsεon₃lGmoOyrPYVrqyGn₃noTΛlowΔrsG₃sGΔnzymΔTmεmεcGsΔnsorsGΛorG
αlucosΔG−ΔtΔctεonUG2018SGYaWSGX[aTX]] 42

355 “βΔrΔGεsGnoGΔvε−ΔncΔGtoGsupportGlεtΔr₃turΔGcl₃εmsGoΛG−εrΔctGΔlΔctronGtr₃nsΛΔrGOno“PGΛorGn₃tεvΔGαlucosΔG
oxε−₃sΔGOqyxPG₃tGc₃r₄onGn₃notu₄ΔsGorGαr₃pβΔnΔUG2018SGbXcSGY`TZa 99

354 Ro₄ustGpol₃rεz₃tεonG₃ctεvΔGn₃nostructurΔ−GXnGlr₃ααGwεcroc₃vεtεΔsG₃sGoptoΛluε−εcGl₃₄ΔlTΛrΔΔG
rΔΛr₃ctεvΔGεn−ΔxGsΔnsorUG2018SGY]`SG]cWT]cc 12

353 rεαβlyGsΔnsεtεvΔGnonΔnzymΔtεcGαlucosΔGsΔnsεnαGpl₃tΛormG₄₃sΔ−GonGwypT−ΔrεvΔ−GxεmoGvnrG
n₃nosβΔΔtsVαr₃pβΔnΔGn₃norε₄₄onsGcomposεtΔUG2018SGbWbSGXX[TXYZ 67

352 wΔt₃lGx₃nop₃rtεclΔsG₃sGqlucosΔG’ΔnsorUG2018SGX[ZTX`b 3

351 pknGrolΔsGεnGαlucosΔGc₃t₃lytεcGoxε−₃tεonGstu−εΔ−G₄yGmultεpβ₃sΔGΛlowGoΛGΔxtr₃ctεvΔGΔlΔctrospr₃yG
εonεz₃tεonGOwpToo’sPGm₃ssGspΔctromΔtryUG2018SGcSG]c[T]cc 15

350 nyn₃mεcsGoΛGΔlΔctrocβΔmεc₃lGztG−εssolutεonG₃tG₃tomεcG₃n−GmolΔcul₃rGlΔvΔlsUG2018SGbXcSGXYZTXYc 51

349 lrεllε₃ntGαrΔΔnGsΔquΔstΔrΔ−GpolyO₃mεcPG₃cε−GΛεlmGΛorG−u₃lTmo−ΔG−ΔtΔctεondGpluorΔscΔncΔG₃n−G
ΔlΔctrocβΔmεc₃lGΔnzym₃tεcG₄εosΔnsorUG2018SGY]`SGaXTab 12

348 ”ltr₃sΔnsεtεvΔG₃n−GsΔlΔctεvΔGnonTΔnzym₃tεcGΔlΔctrocβΔmεc₃lGαlucosΔGsΔnsorG₄₃sΔ−GonGβy₄rε−G
m₃tΔrε₃lGoΛGαr₃pβΔnΔGn₃nosβΔΔtsVαr₃pβΔnΔGn₃norε₄₄onsVnεckΔlGn₃nop₃rtεclΔUG2018SGcbSGZWWTZWa 28

347 nεspos₃₄lΔGnonTΔnzym₃tεcG₄loo−GαlucosΔGsΔnsεnαGstrεpG₄₃sΔ−GonGn₃noporousGpl₃tεnumGp₃rtεclΔsUG
2018SGXWSGY[TYc 25

346 olΔctrocβΔmεc₃lG’ΔnsεnαGoΛGry−roαΔnGzΔroxε−ΔG”sεnαGllockGmopolymΔrG“Δmpl₃tΔ−GsronGyxε−ΔG
x₃nop₃ttΔrnsUG2018SGcWSGXXYYTXXYb 27
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345 l Gwyvom”voGkxmryRsxqG“yGzRozkRoG“roG”v“Rk“rsxGxεGvk oRG—s“rGovom“Rymk“kv “smG
km“s–s“ G“y—kRnGqv”my’oUG2018SGY]SGXb]WXWW

344 wΔt₃lTorα₃nεcGΛr₃mΔworkG−ΔrεvΔ−Gn₃noporousGc₃r₄onVmoZy[GcomposεtΔGΔlΔctro−ΔG₃sG₃GsΔnsεnαG
pl₃tΛormGΛorGtβΔG−ΔtΔrmεn₃tεonGoΛGαlucosΔG₃n−GβεαβTpΔrΛorm₃ncΔGsupΔrc₃p₃cεtorUG2018SGXYaSGZ``TZaZ 55

343 snsεαβtsGεntoG₃GβolΔGtr₃nsΛΔrGmΔcβ₃nεsmG₄ΔtwΔΔnGαlucosΔGoxε−₃sΔG₃n−G₃GpTtypΔGorα₃nεcG
sΔmεcon−uctorUGBiosensors and BioelectronicsSG2018SGXWYSG[[cT[]] 11.8 25

342 vεquε−Tcryst₃lG−roplΔtsGΛunctεon₃lεzΔ−GwεtβG₃GnonTΔnzym₃tεcGmoεΔtyGΛorGαlucosΔGsΔnsεnαUG2018SGY]aSG]acT]b] 22

341 smpl₃nt₃₄lΔGonzymΔTl₃sΔ−GlεoΛuΔlGmΔllsUG2018SGY[bTY`W 1

340 R₃pε−GroomTtΔmpΔr₃turΔGprΔp₃r₃tεonGoΛGwoyZâ��xGqu₃ntumG−otsG₄yGultr₃vεolΔtGεrr₃−ε₃tεonGΛorG
pβototβΔrm₃lGtrΔ₃tmΔntG₃n−GαlucosΔG−ΔtΔctεonUG2018SG[YSGXb]ZZTXb][W 23

339 onzym₃tεcGolΔctro−ΔsdGmβ₃r₃ctΔrεstεcsSGp₃₄rεc₃tεonGwΔtβo−sSG₃n−Gkpplεc₃tεonsUG2018SGXcWTXcc 1

338 v₃yΔrTlyTv₃yΔrGkssΔm₄lyGoΛGonzymΔsG₃n−Gx₃nop₃rtεclΔsGontoGmΔllulosΔG’upportUG2018SGWcSG

337 zorousGmΔllulosΔGx₃noΛε₄ΔrTl₃sΔ−Gwεcroc₃psulΔsGΛorGlεomolΔcul₃rG’ΔnsεnαUG2018SGXWSG[XX[`T[XX][ 12

336 mo₄₃ltGzβospβ₃tΔGx₃nostructurΔsGΛorGxonTonzym₃tεcGqlucosΔG’ΔnsεnαG₃tGzβysεoloαεc₃lGprUG2018SGXWSG[Yab`T[Yac]36

335 mβ₃r₃ctΔrεz₃tεonGoΛGΔnzymΔGεmmo₄εlεzΔ−Gc₃r₄onGΔlΔctro−ΔGusεnαGcov₃lΔntTΔntr₃pmΔntGwεtβG
polypyrrolΔUG2018SG[XSGaXWTaXc 2

334 ktomG“r₃nsΛΔrGR₃−εc₃lGzolymΔrεz₃tεonGpunctεon₃lεz₃tεonGonGzolypropylΔnΔGpεlmsGΛorGsmmo₄εlεzεnαG
kctεvΔGmompoun−sUG2018SGaXSG]Z[ 1

333 oxplorεnαGpΔrrΔ−oxεnTnΔpΔn−ΔntGqlut₃m₃tΔG’yntβ₃sΔG₃sG₃nGonzym₃tεcGlεoΔlΔctroc₃t₃lystUG2018SG
X[WSGXYaWWTXYaW[ 12

332 xonεnv₃sεvΔGqlucosΔGwonεtorεnαGwεtβG₃Gmont₃ctGvΔnsG₃n−G’m₃rtpβonΔUG2018SGXbSG 39

331 onzymΔTl₃sΔ−GvoαεcG’ystΔmsdGmomposεtεonSGypΔr₃tεonSGsntΔrΛ₃cεnαSG₃n−Gkpplεc₃tεonsUG2018SGY`]TZW]

330 oΛΛΔctGoΛG˛µTzolyTvTlysεnΔGonG₃GqlucosΔG’ΔnsorGl₃sΔ−GonGqlucosΔGyxε−₃sΔG₃n−GpΔrrεcy₃nε−ΔGsonUG2018SG
Z[SGc[aTc]X 5

329 “βΔGrΔmotΔG₃rαεnεnΔGpromotεnαGtβΔG−Δβy−roαΔn₃tεonGoΛGαlucosΔGεnGαlucosΔGoxε−₃sΔGvε₃G₃G
protonTcouplΔ−G−ou₄lΔTΔlΔctronGtr₃nsΛΔrGmΔcβ₃nεsmUG2018SGZ`aSGX]WTX]b 4

328 xonΔnzym₃tεcG—Δ₃r₃₄lΔG’ΔnsorGΛorGolΔctrocβΔmεc₃lGkn₃lysεsGoΛGzΔrspεr₃tεonGqlucosΔUG2018SGZSGXXZ]TXX[X 65
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327 RΔcΔntG₃−v₃ncΔsGεnGΔlΔctrocβΔmεc₃lGnonTΔnzym₃tεcGαlucosΔGsΔnsorsGTGkGrΔvεΔwUG2018SGXWZZSGXTZ[ 367

326 “εmΔGproαr₃mm₃₄lΔGβy−roαΔlsdGrΔαul₃tεnαGtβΔGonsΔtGtεmΔGoΛGnΔtworkG−εssocε₃tεonG₄yG₃GrΔ₃ctεonG
rΔl₃yUG2018SG][SG]bccT]cWY 11

325 w₃αnΔtoTswεtcβ₃₄lΔGolΔctro−ΔsG₃n−GolΔctrocβΔmεc₃lG’ystΔmsUG2018SG]TaW

324 wo−εΛεΔ−GolΔctro−ΔsG₃n−GolΔctrocβΔmεc₃lG’ystΔmsG’wεtcβ₃₄lΔG₄yGvεαβtG’εαn₃lsUG2018SGXWXTX`b

323 nΔvΔlopmΔntGoΛG₃nGΔnzymΔGΛrΔΔGαlucosΔGsΔnsorG₄₃sΔ−GonGcoppΔrGoxε−ΔTαr₃pβΔnΔGcomposεtΔG₄yG
usεnαGαrΔΔnGrΔ−ucεnαG₃αΔntG₃scor₄εcG₃cε−UG2018SG

322 kGwo−ul₃rGkppro₃cβGΛorGsntΔrlockεnαGonzymΔsGεnG—β₃tm₃nGz₃pΔrUG2018SG]aSGXWX]bTXWX`Y 9

321 zolymΔrεcGαΔlsGΛorG₄εosΔnsεnαG₃pplεc₃tεonsUG2018SG[baT]WZ 3

320 kGwo−ul₃rGkppro₃cβGΛorGsntΔrlockεnαGonzymΔsGεnG—β₃tm₃nGz₃pΔrUG2018SGXZWSGXWZX]TXWZXc 2

319 lεosΔnsεnαG₄₃sΔ−GonGpΔncεlGαr₃pβεtΔGΔlΔctro−ΔsUG2018SGXcWSGYZ]TY[a 63

318
”nεΛormGsΔnsεnαGl₃yΔrGoΛGεmmεscε₄lΔGΔnzymΔTmΔ−ε₃torGcompoun−sG−ΔvΔlopΔ−Gvε₃G₃Gspr₃yG₃ΔrosolG
mεxεnαGtΔcβnεquΔGtow₃r−sGlowGcostGmεnεm₃llyGεnv₃sεvΔGmεcronΔΔ−lΔGcontεnuousGαlucosΔGmonεtorεnαG
−ΔvεcΔsUGBiosensors and BioelectronicsSG2018SGXXbSGYY[TYZW

11.8 19

317 onc₃psul₃tεonGoΛGonzymΔsSGkntε₄o−εΔsSG₃n−Gl₃ctΔrε₃UG2018SGYcWcTYcZX 2

316 olΔctrospunG₄εmΔt₃llεcGkuTkαVmoyGn₃noΛε₄ΔrsGΛorGsΔnsεtεvΔG−ΔtΔctεonGoΛGβy−roαΔnGpΔroxε−ΔG
rΔlΔ₃sΔ−GΛromGβum₃nGc₃ncΔrGcΔllsUG2018SGXW[YSGYWTYb 35

315 ’tr₃tεΛormGzrotΔεnGwεcrotu₄ΔGRΔ₃ctorsGmont₃εnεnαGqlucosΔGyxε−₃sΔGv₃yΔrUG2018SGXZSGYac`TYacc 5

314 montrollεnαGRΔ−oxGonzymΔGyrεΔnt₃tεonG₃tGzl₃n₃rGolΔctro−ΔsUG2018SGbSGXcY 49

313 onzymΔG₄₃sΔ−G₃mpΔromΔtrεcG₄εosΔnsorsUG2018SGXWSGX]aTXaZ 106

312 nΔsεαnGoΛG”ltr₃sΔnsεtεvΔGzrotΔεnGlεosΔnsorG’trεpsGΛorG’ΔlΔctεvΔGnΔtΔctεonGoΛGkrom₃tεcGmont₃mεn₃ntsG
εnGonvεronmΔnt₃lG—₃stΔw₃tΔrUG2018SGcWSGbc`WTbc`b 5

311 R₃pε−GnΔtΔctεonGoΛG“umorGxΔcrosεsGp₃ctorTklpβ₃G”sεnαG…u₃ntumGnotTl₃sΔ−Gyptεc₃lGkpt₃sΔnsorUG
2018SGXaSG[XaT[YZ 13

310 qlucosΔGoxε−₃sΔG₄εo₃no−ΔsGΛorGαlucosΔGconvΔrsεonG₃n−GrYyYGpro−uctεonGΛorGβorsΔr₃−εsβG
pΔroxε−₃sΔG₄εoc₃tβo−ΔsGεnG₃GΛlowGtβrouαβGαlucosΔG₄εoΛuΔlGcΔllG−ΔsεαnUG2018SGZcYSGXa`TXbW 28
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309 ’crΔΔnGzrεntΔ−G“Δcβnoloαyâ��knGkpplεc₃tεonG“ow₃r−sGlεosΔnsorGnΔvΔlopmΔntUG2018SG[baT[cb 1

308 k−v₃ncΔsGεnGΔnzymΔG₄εoΔlΔctrocβΔmεstryUG2018SGcWSGbY]Tb]a 21

307 qlucosΔTRΔsponsεvΔGwεcronΔΔ−lΔGz₃tcβΔsGΛorGnε₃₄ΔtΔsG“rΔ₃tmΔntUG2019SGXZSG[XT[b 37

306 olΔctrocβΔmεc₃lGonzymΔGlεosΔnsorsGRΔvεsεtΔ−dGyl−G’olutεonsGΛorGxΔwGzro₄lΔmsUGCritical Reviews in 
Analytical ChemistrySG2019SG[cSG[[T`` 5.2 41

305 ˛†Tkα₃r₃sΔGεmmo₄εlεzΔ−GonGt₃nnεcG₃cε−Tmo−εΛεΔ−GpΔyGn₃nop₃rtεclΔsGΛorGΔΛΛεcεΔntGprΔp₃r₃tεonGoΛG
₄εo₃ctεvΔGnΔo₃α₃roTolεαos₃ccβ₃rε−ΔUG2019SGYaYSG]b`T]c] 19

304 moyxGn₃nop₃rtεclΔsGmo−εΛεΔ−GmulεYy[Gsu₄mεcronTsεzΔ−Gsqu₃rΔGcolumnsG₃sG₃GsΔnsεtεvΔG₃n−GsΔlΔctεvΔG
sΔnsεnαGm₃tΔrε₃lGΛorG₃mpΔromΔtrεcG−ΔtΔctεonGoΛGαlucosΔUG2019SGc]SGY[XTY]X 10

303 RΔlΔ₃sΔGoΛGwolΔcul₃rG’pΔcεΔsG’tεmul₃tΔ−G₄yGvoαεc₃llyGzrocΔssΔ−GlεomolΔculΔG’εαn₃lsUG2019SGYbZTZXY

302 “r₃ns−uctεonGoΛG’εαn₃lsGqΔnΔr₃tΔ−G₄yGonzymΔGvoαεcGq₃tΔsUG2019SGXXZTX[c

301 zΔrspΔctεvΔsGonG₃n−GzrΔc₃utεonsGΛorGtβΔG”sΔsGoΛGolΔctrεcG’pΔctroscopεcGwΔtβo−sGεnGv₃₄ΔlTΛrΔΔG
lεosΔnsεnαGkpplεc₃tεonsUG2019SG[SGYYX`TYYYa 29

300 snTsεtuGsεlvΔrGn₃nop₃rtεclΔsGΛorm₃tεonG₃sG₃GtoolGΛorGnonTΔnzym₃tεcGαlucosΔGsΔnsεnαdG’tu−yGwεtβG₃nG
ΔnzymΔGmεmεckεnαGs₃ltUG2019SG]bWSGXYZaX] 5

299 ’yntβΔsεsGoΛGxεTmoGry−roxε−ΔGx₃nosβΔΔtsGmonstructΔ−GrollowGmu₄ΔsGΛorGolΔctrocβΔmεc₃lGqlucosΔG
nΔtΔrmεn₃tεonUG2019SGXcSG 18

298 qlucosΔGyxε−₃sΔGwεcropumpsdGwultεTp₃cΔtΔ−GoΛΛΔctsGoΛGmβΔmεc₃lGkctεvεtyGonG“r₃cΔrGz₃rtεclΔsGxΔ₃rG
tβΔG’olε−â��vεquε−GsntΔrΛ₃cΔUG2019SG[SGaZ 4

297 —₃tΔrG’plεttεnαTkssεstΔ−GolΔctroc₃t₃lytεcGyxε−₃tεonGoΛGqlucosΔGwεtβG₃GwΔt₃lTyrα₃nεcGpr₃mΔworkGΛorG
—Δ₃r₃₄lΔGxonΔnzym₃tεcGzΔrspεr₃tεonG’ΔnsεnαUG2019SGcXSGXWa`[TXWaaX 39

296 qol−Gn₃nop₃rtεclΔsG−Δcor₃tΔ−GonGsεnαlΔGl₃yΔrGαr₃pβΔnΔG₃pplεΔ−GΛorGΔlΔctrocβΔmεc₃lGultr₃sΔnsεtεvΔG
αlucosΔG₄εosΔnsorUG2019SGb]]SGXXZ[c] 21

295 smmo₄εlεzΔ−GonzymΔsGΛromGtβΔGml₃ssGoΛGyxε−orΔ−uct₃sΔsGεnG“Δcβnoloαεc₃lGzrocΔssΔsdGkGRΔvεΔwUG
2019SGXXSGY]XTY`Z 6

294
qlucosΔGoxε−₃sΔGεmmo₄εlεzΔ−G₃mεnΔGtΔrmεn₃tΔ−Gmultεw₃llGc₃r₄onGn₃notu₄ΔsVrΔ−ucΔ−Gαr₃pβΔnΔG
oxε−ΔVpoly₃nεlεnΔVαol−Gn₃nop₃rtεclΔsGmo−εΛεΔ−GscrΔΔnTprεntΔ−Gc₃r₄onGΔlΔctro−ΔGΛorGβεαβlyGsΔnsεtεvΔG
₃mpΔromΔtrεcGαlucosΔG−ΔtΔctεonUG2019SGXW]SGXXWWa]

45

293 plΔxε₄lΔGΔlΔctrocβΔmεc₃lGαlucosΔG₄εosΔnsorG₄₃sΔ−GonGqyxVαol−Vwo’Vαol−Gn₃noΛεlmGonGtβΔGpolymΔrG
ΔlΔctro−ΔUGBiosensors and BioelectronicsSG2019SGX[WSGXXXZ[Z 11.8 53

292 monjuα₃tεonGoΛGαlucosΔGoxε−₃sΔG₃n−G₄εlεru₄εnGoxε−₃sΔG₄εoΔlΔctro−ΔsG₃sG₄εoΛuΔlGcΔllGεnG₃G
ΛεnαΔrTpowΔrΔ−GmεcroΛluε−εcGpl₃tΛormUG2019SGZXbSGcYYTcZW 9
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291 “₃cklεnαGtβΔGmβ₃llΔnαΔsGoΛGonzym₃tεcGOlεoPpuΔlGmΔllsUG2019SGXXcSGc]WcTc]]b 207

290 ’ΔlΛT−ΔoxyαΔn₃tεnαGαl₃ssw₃rΔUG2019SG]]SGb][[Tb][a 6

289 RΔcΔntG₃−v₃ncΔsGεnGΔlΔctrocβΔmεc₃lGnonΔnzym₃tεcGβy−roαΔnGpΔroxε−ΔGsΔnsorsG₄₃sΔ−GonG
n₃nom₃tΔrε₃lsdG₃GrΔvεΔwUG2019SG][SGXYZXcTXYZ]a 62

288 snGsεtuGsyntβΔsεsGoΛGmuyGn₃nop₃rtεclΔsG−Δcor₃tΔ−GβεΔr₃rcβεc₃lGmΔTmΔt₃lTorα₃nεcGΛr₃mΔworkG
n₃nocomposεtΔGΛorG₃nGultr₃sΔnsεtεvΔGnonTΔnzym₃tεcGαlucosΔGsΔnsorUG2019SGY]SG[[[aT[[]a 15

287 onαεnΔΔrεnαGαlucosΔGoxε−₃sΔGΛorG₄εoΔlΔctrocβΔmεc₃lG₃pplεc₃tεonsUG2019SGXYbSGYXbTY[W 52

286 zroαrΔssGonGtβΔG₃pplεc₃tεonGoΛGΔlΔctrocβΔmεlumεnΔscΔncΔG₄εosΔnsorG₄₃sΔ−GonGn₃nom₃tΔrε₃lsUG2019SG
ZWSGX`WWTX`W` 18

285 yrα₃nεcG’Δmεcon−uctorsGwεtβGm₃r₄₃zolΔG₃n−G“rεpβΔnyl₃mεnΔGwoεΔtεΔsGΛorGqlucosΔGyxε−₃sΔTl₃sΔ−G
lεosΔnsorsUG2019SGX``SGlZX`TlZYX 9

284 rεαβlyGΔΛΛεcεΔntGnonΔnzym₃tεcGαlucosΔGsΔnsorsG₄₃sΔ−GonGmuyGn₃nop₃rtεclΔsUG2019SG[bXSGaXYTaYY 37

283 w₃αnΔtεcGx₃nop₃rtεclΔsTom₄Δ−−Δ−GonzymΔTsnorα₃nεcGry₄rε−Gx₃noΛlowΔrsGwεtβGonβ₃ncΔ−G
zΔroxε−₃sΔTvεkΔGkctεvεtyG₃n−G’u₄str₃tΔGmβ₃nnΔlεnαGΛorGqlucosΔGlεosΔnsεnαUG2019SGbSGΔXbWX]Wa 47

282 mβ₃r₃ctΔrεz₃tεonG₃n−GspΔctroscopεcGstu−yGoΛGΔnzym₃tεcGolεαomΔrεz₃tεonGoΛGpβΔn₃zopyrε−εnΔG
βy−rocβlorε−ΔUG2019SGXXbbSGa`Tb] 8

281 “βΔGεmpΔr₃tεvΔGrolΔGoΛGpolymΔrsGεnGΔnzym₃tεcGcβolΔstΔrolG₄εosΔnsorsTG₃nGovΔrvεΔwUG2019SG]bSGXaXZTXa[X 3

280 ’olε−T’t₃tΔGrqyTzony“dz’’G“r₃ns−ucεnαGw₃tΔrε₃lGΛorGmostToΛΛΔctεvΔGonzym₃tεcG’ΔnsεnαUG2019SGcSG 26

279 p₃cεlΔGxonTΔnzym₃tεcGv₃ctεcGkcε−G’ΔnsorGl₃sΔ−GonGmo₄₃ltGyxε−ΔGx₃nostructurΔsUG2019SGZXSGXYc`TXZWZ 17

278 olΔctrocβΔmεc₃lGnonTΔnzym₃tεcGαlucosΔGsΔnsorsG₄₃sΔ−GonGn₃noTcomposεtΔGoΛGmoZy[G₃n−G
multεw₃llΔ−Gc₃r₄onGn₃notu₄ΔUG2019SGZWSGXX]aTXX`W 25

277 xonTonzym₃tεcGqlucosΔG’ΔnsorGl₃sΔ−GonGrεΔr₃rcβεc₃lGkuVxεVloronTnopΔ−Gnε₃mon−G
rΔtΔrostructurΔGolΔctro−ΔGΛorGsmprovεnαGzΔrΛorm₃ncΔsUG2019SGX``SGlZaZTlZbW 13

276 oconomεcGkssΔssmΔntGoΛGx₃nom₃tΔrε₃lsGεnGlεoTolΔctrεc₃lG—₃tΔrG“rΔ₃tmΔntUG2019SGXTYZ 7

275 onzymΔGsmmo₄εlεz₃tεonGεnGzolyΔlΔctrolytΔGlrusβΔsdGrεαβGvo₃−εnαG₃n−Gonβ₃ncΔ−GkctεvεtyGmomp₃rΔ−G
toGwonol₃yΔrsUG2019SGZ]SGZ[acTZ[bc 25

274 mwy’GsntΔrΛ₃cΔsGΛorGsntΔrnΔtToΛT—Δ₃r₃₄lΔsGolΔctrocβΔmεc₃lG’ΔnsorsdG“rΔn−sG₃n−Gmβ₃llΔnαΔsUG2019SG
bSGX]W 11
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273 rεαβlyGolΔctroc₃t₃lytεcSGnur₃₄lΔSG₃n−G’trΔtcβ₃₄lΔGx₃noβy₄rε−Gpε₄ΔrGΛorGynTlo−yG’wΔ₃tGqlucosΔG
nΔtΔctεonUG2019SGXXSGXWaWaTXWaXa 63

272 onzymΔGcoloc₃lεz₃tεonGεnGprotΔεnT₄₃sΔ−Gβy−roαΔlsUG2019SG`XaSGY`]TYb] 2

271 ZnGqr₃pβΔnΔT₄₃sΔ−Gm₃croTmΔsoporousGΛr₃mΔworksG₃sGΔnzym₃tεcGΔlΔctro−ΔsUG2019SGXZWSGXT] 7

270 wεcroΛluε−εcGzl₃tΛormGwεtβG₃nGom₄Δ−−Δ−GzΔncεlGqr₃pβεtΔGolΔctro−ΔGlεosΔnsorGΛorGtβΔGnΔtΔctεonGoΛG
qlucosΔG₃n−Gm₃−mεumUG2019SGX``SGlX]]TlX`W 8

269 xumΔrεc₃lGsεmul₃tεonGoΛG₃GmεcroΛluε−εcGsystΔmGΛorGrΔαul₃rGαlucosΔGmΔ₃surΔmΔntUG2019SG 1

268 nΔvΔlopmΔntGoΛGrεαβlyGoΛΛεcεΔntGxεyG₄₃sΔ−GmomposεtΔGw₃tΔrε₃lsGΛorG”ltr₃T’ΔnsεtεvΔGqlucosΔG
’ΔnsorsGxonGonzym₃tεcGqlucosΔG’ΔnsorsUG2019SG 2

267 nΔtΔrmεn₃tεonGoΛGzolyβΔx₃mΔtβylΔnΔGlεαu₃nε−ΔG”tεlεzεnαG₃GqlucosΔGyxε−₃sΔGonzym₃tεcGRΔ₃ctεonUG
2019SGZ]SGXWYXTXWY] 4

266 —Δ₃r₃₄lΔG’kεnT—ornGonzymΔTl₃sΔ−GolΔctrocβΔmεc₃lGnΔvεcΔsdGlεosΔnsεnαSGonΔrαyGr₃rvΔstεnαSG₃n−G
’ΔlΛTzowΔrΔ−G’ΔnsεnαUG2019SG 5

265 mΔllulosΔGn₃nocryst₃lsG−Δcor₃tΔ−GwεtβGαol−Gn₃nop₃rtεclΔsGεmmo₄εlεzεnαGqyxGΔnzymΔGΛorG
nonTεnv₃sεvΔG₄εosΔnsεnαGoΛGβum₃nGs₃lεv₃ryGαlucosΔUG2019SGXXSG`WaZT`WbZ 14

264 “βrΔΔTnεmΔnsεon₃lGlεoΔlΔctro−ΔsG”tεlεzεnαGqr₃pβΔnΔGl₃sΔ−GlεoεnkUG2019SGX``SGqXaWTqXaa 5

263 nεrΔctGolΔctronG“r₃nsΛΔrG₄ΔtwΔΔnGqlucosΔGyxε−₃sΔG₃n−Gqol−Gx₃nop₃rtεclΔseG—βΔnG’εzΔGw₃ttΔrsUG
ChemElectroChemSG2019SG`SGX[aTX][ 4.3 5

262 “βΔGpΔroxε−₃sΔTmεmεckεnαGΛunctεonGoΛG₃cΔt₃tΔG₃n−GεtsG₃pplεc₃tεonGεnGsεnαlΔTΔnzymΔT₄₃sΔ−GαlucosΔG
tΔstGp₃pΔrUG2019SGXc`SG[cZT[ca 7

261 kGZS]Tnεstyryllynsz GnyΔGpunctεon₃lεzΔ−GwεtβGloronεcGkcε−GqroupsGΛorGnεrΔctGolΔctrocβΔmεc₃lG
qlucosΔG’ΔnsεnαUG2019SGZXSGXZaTX[] 9

260 oΛΛΔctGoΛGolΔctrolytΔGsonsGonGtβΔG’t₃₄εlεtyGoΛGpl₃vεnGk−ΔnεnΔGnεnuclΔotε−ΔTnΔpΔn−ΔntGqlucosΔG
nΔβy−roαΔn₃sΔUGChemElectroChemSG2019SG`SGXWYbTXWZX 4.3 5

259 olΔctrocβΔmεc₃lG₄Δβ₃vεorGoΛG₃Gc₃tεonTΔxcβ₃nαΔGrΔsεnGmo−εΛεΔ−GwεtβGcoppΔrGεonsGonGnonTΔnzym₃tεcG
αlucosΔG−ΔtΔrmεn₃tεonUG2019SGbZ]SGY[bTY]Z 2

258 kGnovΔlGlumεnΔscΔntGsΔnsorGΛorG−εs₃ccβ₃rε−ΔG−ΔtΔctεonGεnGΛoo−dG’yntβΔsεsG₃n−G₃pplεc₃tεonGoΛG₃G
w₃tΔrTsolu₄lΔGro−TcoεlGεonεcG₄lockGcopolymΔrUG2019SGXXYSGY[bTY][ 3

257 xεtroαΔnT−opΔ−GrollowGmoZy[Gx₃noΛε₄ΔrsGΛorG₄otβG’olε−Tst₃tΔGprG’ΔnsεnαG₃n−GsmprovΔ−G
xonTΔnzym₃tεcGqlucosΔG’ΔnsεnαUG2019SGZXSG`abT`ba 10

256 onzymΔGkpplεc₃tεonsGεnGpoo−GzrocΔssεnαdG“r₃−εtεon₃lG”sΔsGtoGxΔwGnΔvΔlopmΔntsUG2019SGb]Tc] 1
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255
olΔctrocβΔmεc₃lGqlucosΔGlεosΔnsorsdG—βolΔGmΔllGwεcro₄ε₃lG₃n−Gonzym₃tεcGnΔtΔrmεn₃tεonGl₃sΔ−GonG
XWTO[rTnεtβεΔno[ZSYT₄dYiSZiT−øzyrrolT[TylPnΔc₃nTXTkmεnΔGsntΔrΛ₃cΔ−Gql₃ssyGm₃r₄onGolΔctro−ΔsUG2019SG
]YSGXXZbTXX]Y

10

254 ’ΔnsεtεvΔG₃n−GsΔlΔctεvΔGnonTΔnzym₃tεcGαlucosΔG−ΔtΔctεonGusεnαGΔlΔctrospunGporousGmuyâ��m−yG
composεtΔGn₃noΛε₄ΔrsUG2019SG][SGZZ][TZZ`a 12

253 qrΔΔnGsyntβΔsεsGoΛGcoppΔrGoxε−ΔGn₃nop₃rtεclΔsG−Δcor₃tΔ−GrΔ−ucΔ−Gαr₃pβΔnΔGoxε−ΔGΛorGβεαβG
sΔnsεtεvΔG−ΔtΔctεonGoΛGαlucosΔUG2019SGc[SGb]WTb]a 45

252 —Δ₃r₃₄lΔG₄εoΛuΔlGcΔllsG₄₃sΔ−GonGtβΔGcl₃ssεΛεc₃tεonGoΛGΔnzymΔGΛorGβεαβGpowΔrGoutputsG₃n−GlεΛΔtεmΔsUG
Biosensors and BioelectronicsSG2019SGXY[TXY]SG[WT]Y 11.8 70

251 p₃₄rεc₃tεonSGcβ₃r₃ctΔrεz₃tεonGoΛGpoly₃nεlεnΔGεntΔrc₃l₃tΔ−GxεyGn₃nocomposεtΔsG₃n−G₃pplεc₃tεonGεnGtβΔG
−ΔvΔlopmΔntGoΛGnonTΔnzym₃tεcGαlucosΔG₄εosΔnsorUG2020SGXZSG[W]ZT[W`[ 26

250 kGnovΔlG₄εl₃yΔrGoΛGcoppΔrGn₃nowεrΔG₃n−Gc₃r₄onGn₃notu₄ΔGΔlΔctro−ΔGΛorGβεαβlyGsΔnsεtεvΔGΔnzymΔGΛrΔΔG
αlucosΔG−ΔtΔctεonUG2020SGY[WSGXYYWb` 11

249 qlucosΔTRΔsponsεvΔGsnsulεnG₃n−GnΔlεvΔryG’ystΔmsdGsnnov₃tεonG₃n−G“r₃nsl₃tεonUG2020SGZYSGΔXcWYWW[ 87

248 “r₃nsΛormεnαGxo₄lΔTwΔt₃lGx₃nocryst₃lsGεntoGmomplΔxGx₃nostructurΔsGtβrouαβGp₃cΔtT’ΔlΔctεvΔG
otcβεnαG₃n−GnΔposεtεonUG2020SG`SG]TX[ 7

247 nu₃lGc₃t₃lytεcGΛunctεonsGoΛG₄εomεmΔtεcSG₃tomεc₃llyG−εspΔrsΔ−GεronTnεtroαΔnG−opΔ−Gc₃r₄onGc₃t₃lystsG
ΛorGΔΛΛεcεΔntGΔnzym₃tεcG₄εoΛuΔlGcΔllsUG2020SGZbXSGXYY`ac 24

246 w₃αnΔtoTcontrollΔ−GΔnzymΔGrΔ₃ctεonsUG2020SG`ZWSGXTY[

245 muTn₃noΛlowΔrG−Δcor₃tΔ−Gαol−Gn₃nop₃rtεclΔsTαr₃pβΔnΔGoxε−ΔGn₃noΛε₄ΔrG₃sGΔlΔctrocβΔmεc₃lG
₄εosΔnsorGΛorGαlucosΔG−ΔtΔctεonUG2020SGXWaSGXXWYaZ 89

244 vεαβtT₃ctεv₃tΔ−GoxyαΔnGsΔlΛTsupplεΔ−Gst₃rvεnαGtβΔr₃pyGεnGnΔ₃rTεnΛr₃rΔ−GOxsRPGwεn−owG₃n−G₃−juv₃ntG
βypΔrtβΔrmε₃Tεn−ucΔ−GtumorG₃₄l₃tεonGwεtβG₃nG₃uαmΔntΔ−GsΔnsεtεvεtyUG2020SGYZ[SGXXcaaX 31

243 RolΔGoΛG“r₃nsεtεonGwΔt₃lsGεnGv₃yΔrΔ−Gnou₄lΔGry−roxε−ΔsGΛorGnεΛΛΔrΔntε₃tεnαGtβΔGyxyαΔnGovolutεonG
₃n−GxonΔnzym₃tεcGqlucosΔG’ΔnsεnαUG2020SGXYSG`XcZT`YW[ 26

242 “βΔGswΔΔtG−ΔtΔctεonGoΛGrollεnαGcεrclΔG₃mplεΛεc₃tεondGqlucosΔT₄₃sΔ−GΔlΔctrocβΔmεc₃lGαΔnosΔnsorGΛorG
tβΔG−ΔtΔctεonGoΛGvεr₃lGnuclΔεcG₃cε−UGBiosensors and BioelectronicsSG2020SGX]XSGXXYWWY 11.8 22

241 wolΔcul₃rGmrow−εnαG₃n−G₃Gwεnεm₃lGpootprεntG₃tG₃Gqol−Gx₃nop₃rtεclΔG’upportG’t₃₄εlεzΔGqlucosΔG
yxε−₃sΔG₃n−GloostGstsGkctεvεtyUG2020SGZ`SGZaT[` 9

240 snsulεnGnΔlεvΔryGΛromGqlucosΔTRΔsponsεvΔSG’ΔlΛTkssΔm₄lΔ−SGzoly₃mεnΔGx₃nop₃rtεclΔsdG’m₃rtG
I’ΔnsΔT₃n−T“rΔ₃tIGx₃noc₃rrεΔrsGw₃−ΔGo₃syUG2020SGY`SGY[]`TY[`Z 7

239 XS[TlΔnzoquεnonΔGnΔrεv₃tεvΔsGΛorGonβ₃ncΔ−GlεoΔlΔctroc₃t₃lysεsG₄yGpructosΔGnΔβy−roαΔn₃sΔGΛromG
qlucono₄₃ctΔrGt₃ponεcusdG“ow₃r−sGzromεsεnαGnTpructosΔGlεosΔnsorGnΔvΔlopmΔntUG2020SGZYSGXWW]TXWX` 4

238 zβytεcG₃cε−G−opΔ−GpolyOZS[TΔtβylΔnΔ−εoxytβεopβΔnΔPGmo−εΛεΔ−GwεtβGcoppΔrGn₃nop₃rtεclΔsGΛorG
ΔnzymΔlΔssG₃mpΔromΔtrεcGsΔnsεnαGoΛGαlucosΔUG2019SGXbaSG[c 8
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237 RΔvεΔwâ��“woTnεmΔnsεon₃lG“εt₃nεumGm₃r₄ε−ΔGw™ΔnΔsG₃n−G“βΔεrGomΔrαεnαGkpplεc₃tεonsG₃sG
olΔctrocβΔmεc₃lG’ΔnsorsUG2020SGX`aSGWZa]X[ 30

236 ’tεmulεTRΔsponsεvΔGsnsulεnGnΔlεvΔryGnΔvεcΔsUG2020SGZaSGYWY 3

235 monjuα₃tεonGoΛG₃ntε₄o−εΔsG₃n−G₃pt₃mΔrsGonGn₃nozymΔsGΛorG−ΔvΔlopεnαG₄εosΔnsorsUGBiosensors and 
BioelectronicsSG2020SGX`bSGXXY]Za 11.8 52

234 wεcro₄ε₃lGcΔllGsurΛ₃cΔG−εspl₃yGoΛGoxε−orΔ−uct₃sΔsdGmoncΔptsG₃n−G₃pplεc₃tεonsUG2020SGX`]SGbZ]Tb[X 8

233 uTc₃rr₃αΔΔn₃nVz–kVn₃noTΔααsβΔllG₄εocomposεtΔT₄₃sΔ−GnonTΔnzym₃tεcGΔlΔctrocβΔmεc₃lG₄εosΔnsorG
ΛorGlowTlΔvΔlGurΔ₃G−ΔtΔctεonUG2020SGXY`SGX 4

232 “βΔGmultεpurposΔGΛ₃mεlyGoΛGΛl₃voprotΔεnGoxε−₃sΔsUG2020SG[aSG`ZTb` 5

231 “βΔorΔtεc₃lGsnsεαβtGonGtβΔGlεosΔnsεnαGkpplεc₃tεonsGoΛGYnGw₃tΔrε₃lsUG2020SGXY[SGXXWcbTXXXYY 7

230
kGαlucosΔVoxyαΔnGΔnzym₃tεcGΛuΔlGcΔllGΔxcΔΔ−εnαGXU]´ –G₄₃sΔ−GonGαlucosΔG−Δβy−roαΔn₃sΔG
εmmo₄εlεzΔ−GontoGpolywΔtβylΔnΔG₄luΔTc₃r₄onGn₃notu₄ΔsGmo−εΛεΔ−G−ou₄lΔTsε−Δ−GscrΔΔnGprεntΔ−G
ΔlΔctro−ΔsdGzrooΛToΛTconcΔptGεnGβum₃nGsΔrumG₃n−Gs₃lεv₃UG2020SG[a`SGYYb`X]

8

229 xonTsnv₃sεvΔGolΔctrocβΔmεc₃lGlεosΔnsorsGypΔr₃tεnαGεnGrum₃nGzβysεoloαεc₃lGpluε−sUG2020SGYWSG 9

228 qlucosΔGyxε−₃sΔTRΔl₃tΔ−Gm₃ncΔrG“βΔr₃pεΔsUG2020SGZSGYWWWXXW 19

227 onzymΔGc₃t₃lysεsGpowΔrΔ−GmεcroVn₃nomotorsGΛorG₄εomΔ−εc₃lG₃pplεc₃tεonsUG2020SGbSGaZXcTaZZ[ 20

226 zrεnt₃₄lΔGxonΔnzym₃tεcGqlucosΔGlεosΔnsorsG”sεnαGm₃r₄onGx₃notu₄ΔTztxzGx₃nocomposεtΔsG
wo−εΛεΔ−GwεtβGkuRuGΛorGsmprovΔ−G’ΔlΔctεvεtyUG2020SG`SG]ZX]T]ZY] 15

225 m₃t₃l₃sΔG₃ctεvΔGmΔt₃lTorα₃nεcGΛr₃mΔworkGsyntβΔsεzΔ−G₄yGlεα₃n−GrΔαul₃tεonGΛorGtβΔG−u₃lG−ΔtΔctεonGoΛG
αlucosΔG₃n−GcystΔεnΔUG2020SGXXZXSGXXbTXY] 6

224 kGαol−Gn₃nop₃rtεclΔsG−ΔposεtΔ−GpolymΔrGmεcronΔΔ−lΔGΔnzym₃tεcG₄εosΔnsorGΛorGαlucosΔGsΔnsεnαUG
2020SGZ]bSGXZ`cXa 20

223 kGnΔwG−onorT₃ccΔptorGconjuα₃tΔ−GpolymΔrTαol−Gn₃nop₃rtεclΔsG₄εocomposεtΔGm₃tΔrε₃lsGΛorG
Δnzym₃tεcG−ΔtΔrmεn₃tεonGoΛGαlucosΔUG2020SGYXWSGXYZW`` 5

222 kGmrεtεc₃lGRΔvεΔwGoΛGolΔctrocβΔmεc₃lGqlucosΔG’ΔnsεnαdGovolutεonGoΛGlεosΔnsorGzl₃tΛormsGl₃sΔ−GonG
k−v₃ncΔ−Gx₃nosystΔmsUG2020SGYWSG 50

221 sn−ucεnαGon−opl₃smεcGRΔtεculumG’trΔssGtoGoxposΔGsmmunoαΔnsdGkGnxkG“Δtr₃βΔ−ronGx₃norΔαul₃torG
ΛorGonβ₃ncΔ−GsmmunotβΔr₃pyUG2020SGZWSGYWWW]ZY 15

220 kGlrεΔΛGnΔscrεptεonGoΛGmyclεcG–olt₃mmΔtryG“r₃ns−ucΔrTl₃sΔ−GxonTonzym₃tεcGqlucosΔGlεosΔnsorG
”sεnαG’yntβΔsεzΔ−Gqr₃pβΔnΔGolΔctro−ΔsUG2020SGZSGZY 7
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219 zrΔp₃r₃tεonG₃n−GpΔrΛorm₃ncΔGoΛGΔlΔctrocβΔmεc₃lGαlucosΔGsΔnsorsG₄₃sΔ−GonGcoppΔrGn₃nop₃rtεclΔsG
lo₃−Δ−GonGΛlΔxε₄lΔGαr₃pβεtΔGsβΔΔtUG2020SGZ]SG[XWT[Xc 5

218 ’ΔlΛTsmmo₄εlεzΔ−GzutrΔscεnΔGyxε−₃sΔGlεoc₃t₃lystG’ystΔmGonαεnΔΔrΔ−GwεtβG₃GwΔt₃lGlεn−εnαGzΔptε−ΔUG
2020SGZ`SGXXcWbTXXcXa 4

217 ”nεquΔGxonΔnzym₃tεcGqlucosΔG’ΔnsorG”sεnαG₃GrollowT’βΔllΔ−G“rεplΔGyxε−ΔGwnTmuTklG
x₃nocomposεtΔUG2020SG]SGYZ]WYTYZ]Wc 8

216 rεαβlyG’ΔnsεtεvΔGxonTonzym₃tεcGnΔtΔctεonGoΛGqlucosΔG₃tGw—mx“Tmul“mGmomposεtΔGolΔctro−ΔUG2020
SGXWSGb[Xc 3

215 montεnuousGnΔtΔrmεn₃tεonGoΛGqlucosΔG”sεnαG₃GwΔm₄r₃nΔlΔssSGwεcroΛluε−εcGonzym₃tεcGlεoΛuΔlGmΔllUG
2020SGXXSG 3

214 vowTcostGsmmo₄εlεzΔ−GonzymΔGqlucosΔG’ΔnsorG₄₃sΔ−GonGv₃mεn₃rGplowUG2020SGX`bXSGWXYWWb

213 x₃nozymΔT“rεααΔrΔ−GnxkGRΔlΔ₃sΔGΛromGklαεn₃tΔGpεlmsUUG2020SGZSGZa[XTZa]W 8

212 qlucosΔGoxε−₃sΔTεn−ucΔ−GcolorεmΔtrεcGεmmuno₃ss₃yGΛorGqu₃lεt₃tεvΔG−ΔtΔctεonGoΛG−₃noΛlox₃cεnG₄₃sΔ−G
onGεronGOssPGcβΔl₃tεonGrΔ₃ctεonGwεtβGpβΔn₃ntβrolεnΔUG2020SGZYbSGXYaWcc 7

211 onβ₃ncΔ−Gz[]WGΛ₃ttyG₃cε−G−Δc₃r₄oxyl₃sΔGc₃t₃lysεsG₄yGαlucosΔGoxε−₃sΔGcouplεnαG₃n−GcoT₃ssΔm₄lyGΛorG
₄εoΛuΔlGαΔnΔr₃tεonUG2020SGZXXSGXYZ]Zb 5

210 m₃t₃lytεc₃llyGkctεvΔGrollowGpε₄ΔrGwΔm₄r₃nΔsGwεtβGonzymΔTom₄Δ−−Δ−GwΔt₃lâ��yrα₃nεcGpr₃mΔworkG
mo₃tεnαUG2020SGXZYSGX`XbXTX`Xba 3

209 m₃t₃lytεc₃llyGkctεvΔGrollowGpε₄ΔrGwΔm₄r₃nΔsGwεtβGonzymΔTom₄Δ−−Δ−GwΔt₃lTyrα₃nεcGpr₃mΔworkG
mo₃tεnαUG2020SG]cSGX`W[aTX`W]Z 12

208 kGZnGporousGαr₃pβΔnΔG₃ΔroαΔljqyxG₄₃sΔ−GmεcroΛluε−εcG₄εosΔnsorGΛorGΔlΔctrocβΔmεc₃lGαlucosΔG
−ΔtΔctεonUG2020SGX[]SG]X[XT]X[a 16

207 p₃cεlΔGsεmult₃nΔousGsyntβΔsεsGoΛGtΔtr₃₃nεlεnΔGn₃nostructurΔsVsεlvΔrGn₃nop₃rtεclΔsG₃sGβΔtΔroαΔnΔousG
c₃t₃lystGΛorGtβΔGΔΛΛεcεΔntGc₃t₃lytεcGrΔ−uctεonGoΛG[TnεtropβΔnolGtoG[T₃mεnopβΔnolUUG2020SGXWSGYYW[ZTYYW]Z 7

206 olΔctrocβΔmεlumεnΔscΔntG−ΔtΔctεonGoΛGαlucosΔGεnGβum₃nGsΔrumG₄yGlynsz T₄₃sΔ−G
cβΔmo−osεmΔtΔrsGΛorGβy−roαΔnGpΔroxε−ΔGusεnαG₃ccΔlΔr₃tΔ−GsΔlΛTεmmol₃tεonGoΛG₄oron₃tΔsUG2020SG]`SGa]aaTa]bW6

205 wεcronΔΔ−lΔG₃rr₃yGsΔnsorGΛorGmonεtorεnαGαlucosΔGεnGsεnαlΔGcΔllGusεnαGαlucosΔGoxε−₃sΔT₄on−Δ−G
polytΔrtβεopβΔnΔGco₃tΔ−GonGkuZnGoxε−ΔGl₃yΔrUG2020SGZYWSGXYb[X` 12

204 ry−roαΔlGqlucosΔG’ΔnsorGwεtβGsn´ –εvoG’t₃₄lΔGpluorΔscΔncΔGsntΔnsεtyGRΔlyεnαGonGkntεoxε−₃ntG
onzymΔsGΛorGmontεnuousGqlucosΔGwonεtorεnαUG2020SGYZSGXWXY[Z 5

203 snGsεtuGΛorm₃tεonGoΛGmoyGβollowGn₃nocu₄ΔsGonGc₃r₄onGclotβTsupportΔ−GxεmoyGn₃nowεrΔsG₃n−GtβΔεrG
Δnβ₃ncΔ−GpΔrΛorm₃ncΔGεnGnonTΔnzym₃tεcGαlucosΔGsΔnsεnαUG2020SGZXSGY`]]WX 22

202 ’crΔΔnTprεntΔ−GΔlΔctrocβΔmεc₃lG₄εosΔnsorG₄₃sΔ−GonG₃GtΔrn₃ryGmojwo’VrqyGΛunctεon₃lεzΔ−G
ΔlΔctro−ΔGΛorGβεαβTpΔrΛorm₃ncΔGnonTΔnzym₃tεcGαlucosΔGsΔnsεnαUG2020SGYYSGXa 8
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201 k−v₃ncΔsGεnG’ol₃rGzowΔrGqΔnΔr₃tεonG₃n−GonΔrαyGr₃rvΔstεnαUG2020SG 1

200 ’m₃rtG“ΔxtεlΔsGΛorGolΔctrεcεtyGqΔnΔr₃tεonUG2020SGXYWSGZ``bTZaYW 349

199 ’εαnεΛεc₃ncΔGoΛGn₃nom₃tΔrε₃lsGεnGΔlΔctrocβΔmεc₃lGαlucosΔGsΔnsorsdGknGup−₃tΔ−GrΔvεΔwGOYWX`TYWYWPUG
Biosensors and BioelectronicsSG2020SGX]cSGXXYX`] 11.8 135

198 onzymΔTl₃sΔ−GlεosΔnsorsdG“₃cklεnαGolΔctronG“r₃nsΛΔrGsssuΔsUG2020SGYWSG 43

197 zorousGztGx₃nospβΔrΔsGsncorpor₃tΔ−GwεtβGqyxGtoGon₃₄lΔG’ynΔrαεstεcGyxyαΔnTsn−uctεvΔG
’t₃rv₃tεonVolΔctro−yn₃mεcG“umorG“βΔr₃pyUG2020SGaSGYWWXYYZ 43

196 lεoc₃t₃lytεcGmΔt₃lGn₃nop₃ttΔrnεnαGtβrouαβGΔnzymΔTmo−εΛεΔ−GmεcroΔlΔctro−ΔsUG2020SGY[SGYcb]TYcc` 1

195 kGnovΔlG₃ppro₃cβGwεtβGαl₃ssGnΔΔ−lΔGΔnclosΔ−Gmov₃₄lΔGpro₄ΔGΛorGεnGvεvoGrΔ₃lTtεmΔG−ΔtΔctεonGoΛG
αlucosΔGεnGcεstΔrn₃lGcΔrΔ₄rospεn₃lGΛluε−UG2020SGbaZSGXX[[[W

194 ZnGprεntΔ−G”–V–s’G−ΔtΔctεonGsystΔmsGconstructΔ−GΛromGtr₃nsp₃rΔntGΛεl₃mΔntsG₃n−Gεmmo₄εlεsΔ−G
ΔnzymΔsUG2020SGZZSGXWXWc[ 3

193 “r₃ns−Δrm₃lGcolorεmΔtrεcGp₃tcβGΛorGβypΔrαlycΔmε₃GsΔnsεnαGεnG−ε₃₄ΔtεcGmεcΔUG2020SGYZaSGXXcabY 32

192 x₃no₄εom₃tΔrε₃lGonαεnΔΔrεnαUG2020SG 19

191
nεΛΛusεonTlεmεtΔ−G₄εosΔnsεnαGoΛG−εssolvΔ−GoxyαΔnG₄yG−εrΔctGΔlΔctronGtr₃nsΛΔrTtypΔG
₄εoΔlΔctroc₃t₃lysεsGoΛGmultεTcoppΔrGoxε−₃sΔsGεmmo₄εlεzΔ−GonGporousGαol−GmεcroΔlΔctro−ΔsUG2020SG
b`WSGXXZbc]

12

190 wΔm₄r₃nΔlΔssGΔnzym₃tεcG₄εoΛuΔlGcΔllsGusεnαGεronG₃n−Gco₄₃ltGcoT−opΔ−Gor−ΔrΔ−GmΔsoporousG
porpβyrεnεcGc₃r₄onG₄₃sΔ−Gc₃t₃lystUG2020SG]XXSGX[][[c 17

189 nΔvΔlopmΔntGoΛG₃GβεαβlyGn₃noporousGpl₃tεnumGscrΔΔnTprεntΔ−GΔlΔctro−ΔG₃n−GεtsG₃pplεc₃tεonGεnG
αlucosΔGsΔnsεnαUG2020SGb`WSGXXZcXY 7

188 romotypεcGt₃rαΔtεnαGupconvΔrsεonGn₃noTrΔ₃ctorGΛorGc₃sc₃−ΔGc₃ncΔrGst₃rv₃tεonG₃n−G−ΔΔpTtεssuΔG
pβototβΔr₃pyUG2020SGYZ]SGXXca`] 17

187 kpplεc₃tεonGoΛGxSxâ��TlεsO₃cΔtyl₃cΔton₃toPpropylΔnΔ−εεmεnΔGmoppΔrOssPGmomplΔxG₃sGwΔ−ε₃torGΛorG
qlucosΔGlεosΔnsorUG2020SG]SGX`aXTX`a] 2

186 “βΔGzno[Gεnβε₄εtorGmrp`WWXG₃ΛΛΔctsGkΔr₃tεnocytΔGprolεΛΔr₃tεonGvε₃GcΔllul₃rGrΔ−oxGp₃tβw₃ysUG2020SG
`b]SGXWbZ]] 6

185 xonΔnzym₃tεcGqlucosΔG’ΔnsεnαG”sεnαGxεx₄Gx₃noαl₃ssUG2020SGX[SG]][ZT]]]Y 32

184 onzymΔTvεkΔGzropΔrtεΔsGoΛGqol−GmlustΔrsGΛorGlεomΔ−εc₃lGkpplεc₃tεonUG2020SGbSGYXc 18
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183 onzymΔGεmmo₄εlεz₃tεonGstr₃tΔαεΔsG₃n−G₄εoprocΔssεnαG₃pplεc₃tεonsUG2020SGYXaTY[X 1

182 wΔ−ε₃tΔ−GΔlΔctrocβΔmεc₃lGoxε−₃tεonGoΛGαlucosΔGvε₃GpolyOmΔtβylΔnΔGαrΔΔnPGαr₃ΛtΔ−GonGtβΔGc₃r₄onG
surΛ₃cΔGc₃t₃lyzΔ−G₄yGΛl₃vεnG₃−ΔnεnΔG−εnuclΔotε−ΔT−ΔpΔn−ΔntGαlucosΔG−Δβy−roαΔn₃sΔUG2020SGXcYSGXXXW`] 10

181 “βΔGΔΛΛΔctsGoΛGαlucosΔG₃n−GαlucosΔGoxε−₃sΔGonGtβΔG”vTvεsGspΔctrumGoΛGαol−Gn₃nop₃rtεclΔsdGkGstu−yG
onGoptεc₃lG₄εosΔnsorGΛorGs₃lεv₃GαlucosΔGmonεtorεnαUG2020SGZWSGXWXaaX 8

180 z……TqnrGTG’tructurΔSGΛunctεonG₃n−G₃pplεc₃tεonGεnG₄εoΔlΔctrocβΔmεstryUG2020SGXZ[SGXWa[c` 15

179 oΛΛΔctsGoΛGtβΔGry−ropβo₄εcεtyGoΛGuΔyGRΔsε−uΔsGonGtβΔGmβ₃r₃ctΔrεstεcsG₃n−G’t₃₄εlεtyGoΛGqlucosΔG
yxε−₃sΔGonG₃Gqr₃pβΔnΔG’urΛ₃cΔUG2020SG`SGXbccTXcWb 5

178 kGαr₃pβΔnΔTl₃mεn₃tΔ−GΔlΔctro−ΔGwεtβGβεαβGαlucosΔGoxε−₃sΔGlo₃−εnαGΛorGβεαβlyTsΔnsεtεvΔGαlucosΔG
−ΔtΔctεonUG2021SG``SG]aT`Z 8

177 UG2021SG[cSG`W[T`X[ 4

176 xovΔlGp₃pΔrTG₃n−GΛε₄ΔrGoptεcT₄₃sΔ−GΛluorΔscΔntGsΔnsorGΛorGαlucosΔG−ΔtΔctεonGusεnαG
₃nεlεnΔTΛunctεon₃lεzΔ−Gαr₃pβΔnΔGqu₃ntumG−otsUG2021SGZYcSGXYcY]W 17

175 kGnovΔlGΔlΔctrocβΔmεc₃lGnonTΔnzym₃tεcGαlucosΔGsΔnsorG₄₃sΔ−GonGkuGn₃nop₃rtεclΔTmo−εΛεΔ−Gεn−εumG
tεnGoxε−ΔGΔlΔctro−ΔG₃n−G₄oron₃tΔG₃ΛΛεnεtyUG2021SGZ`bSGXZa`WZ 11

174 nΔvΔlopmΔntGoΛGkpplΔG“εssuΔGl₃sΔ−Glεoc₃tβo−ΔG₃n−Gw—mx“â��ztâ��kuGx₃nom₃tΔrε₃lGl₃sΔ−Glεo₃no−ΔG
lεoΛuΔlGmΔllUG2021SGZZSGbaZTbbX 2

173 x₃nostructurΔ−GcoppΔrGsΔlΔnε−ΔG₃sG₃nGultr₃sΔnsεtεvΔG₃n−GsΔlΔctεvΔGnonTΔnzym₃tεcGαlucosΔGsΔnsorUG
2021SGYSGcYaTcZY 3

172 vonαT“ΔrmGmontεnuousGqlucosΔGwonεtorεnαG”sεnαG₃GpluorΔscΔncΔTl₃sΔ−Glεocomp₃tε₄lΔGry−roαΔlG
qlucosΔG’ΔnsorUG2021SGXWSGΔYWWXYb` 10

171
zrΔp₃r₃tεonGoΛGz₄’GxzsVRqyVxεyGn₃nosβΔΔtG₃rr₃ysGβΔtΔrostructurΔdGpunctεonTswεtcβ₃₄lΔG
sΔlΛTpowΔrΔ−GpβotoΔlΔctrocβΔmεc₃lG₄εosΔnsorGΛorGryG₃n−GαlucosΔGmonεtorεnαUGBiosensors and 
BioelectronicsSG2020SGXaZSGXXYbWZ

11.8 17

170 kGαlucosΔGoxε−₃sΔTβΔmoαlo₄εnGsystΔmGΛorGΔΛΛεcεΔntGoxysulΛonyl₃tεonGoΛG₃lkΔnΔsV₃lkynΔsGεnGw₃tΔrUG
2021SG]WWSGXXXZZ` 3

169 “woT−εmΔnsεon₃lGtr₃nsεtεonGmΔt₃lG−εcβ₃lcoαΔnε−ΔsG₃n−GtβΔεrGcomposεtΔsGΛorGl₃₄T₄₃sΔ−GsΔnsεnαG
₃pplεc₃tεonsdGRΔcΔntGproαrΔssG₃n−GΛuturΔGoutlookUG2021SGZXbSGXXY]Xa 4

168 nΔvΔlopmΔntGoΛGport₃₄lΔGm−’G…nsGscrΔΔnTprεntΔ−Gc₃r₄onGΔlΔctro−ΔGpl₃tΛormGΛorG
ΔlΔctrocβΔmεlumεnΔscΔncΔGmΔ₃surΔmΔntsG₃n−G₄εo₃n₃lytεc₃lG₃pplεc₃tεonsUG2021SGYY]SGXYYWYc 4

167 kGmΔ−ε₃torTΛrΔΔGsΔlΛTpowΔrΔ−GαlucosΔG₄εosΔnsorG₄₃sΔ−GonG₃Gβy₄rε−GαlucosΔVwnyYGΔnzym₃tεcG
₄εoΛuΔlGcΔllUG2021SGX[SGaWaTaX[ 6

166 nΔvΔlopmΔntGoΛG₃mpΔromΔtrεcG₄εosΔnsorsGusεnαG–yYVqyxGΛεlmsGΛorG−ΔtΔctεonGoΛGαlucosΔUG2021SG
XYXSGXW]ZZa 5
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165 momp₃r₃tεvΔGεnvΔstεα₃tεonGoΛGΛεnΔG₄u₄₄lΔG₃n−Gm₃cro₄u₄₄lΔG₃Δr₃tεonGonGα₃sGutεlεty´ ₃n−G
₄εotr₃nsΛorm₃tεonGpro−uctεvεtyUG2021SGXXbSGXZWTX[X 2

164 olΔctro−ΔposεtεonGoΛGnεckΔlGonGΔlΔctrospunGc₃r₄onGn₃noΛε₄ΔrGm₃tGΔlΔctro−ΔGΛorGΔlΔctrocβΔmεc₃lG
sΔnsεnαGoΛGαlucosΔUG2021SG[YSGY`YTY`c 11

163 kntε₄₃ctΔrε₃lGΔΛΛΔctG₃n−Gclεnεc₃lGpotΔntε₃lGoΛGβonΔyGcollΔctΔ−GΛromG’c₃ptotrεαon₃G₄εpunct₃t₃G
vΔpΔlΔtεΔrGOXbZ`PG₃n−GkΛrεc₃nεzΔ−G₄ΔΔsGkpεsGmΔllεΛΔr₃Gv₃trΔεllΔG₃n−GtβΔεrGmεxturΔUG2021SG`WSGZWbTZXb

162 lεo−εvΔrsεtyG₃n−GlεotΔcβnoloαεc₃lGkpplεc₃tεonsGoΛGsn−ustrε₃llyGsmport₃ntGpunαεdGmurrΔntGRΔsΔ₃rcβG
₃n−GputurΔGzrospΔctsUG2021SG][XT]aY

161 onzymΔGΛunctεon₃lεzΔ−GmεcroαΔlsGΔn₃₄lΔGprΔcεsΔGrΔαul₃tεonGoΛG−εssolvΔ−GoxyαΔnG₃n−G₃n₃Δro₄ΔG
culturΔUG2021SGcSGXWWWcY 2

160 wΔt₃lTyrα₃nεcGpr₃mΔworkTl₃sΔ−GonzymΔGlεocomposεtΔsUG2021SGXYXSGXWaaTXXYc 107

159 “βΔGΛ₃cεlΔGsyntβΔsεsGoΛG₃GmoyTxεxzGcomposεtΔG₃sG₃nGΔlΔctrocβΔmεc₃lGnonTΔnzym₃tεcGsΔnsεnαG
pl₃tΛormGΛorGsm₃llGcβΔmεc₃lGmolΔculΔsUG2021SGXZSGYYYcTYYZa 1

158 r₃lomΔt₃llεcGεonεcGlεquε−Gεncorpor₃tΔ−Gαr₃pβΔnΔGn₃nosβΔΔtsGOswnT’εVpΔml[¸�jqx’PdGkGβεαβlyG
ΔΛΛεcεΔntGc₃t₃lystGΛorGtβΔGrΔ−uctεonGoΛG[TnεtropβΔnolG₃n−GnonΔnzym₃tεcGαlucosΔGsΔnsεnαUG2021SG[SGXWWXWX 2

157 kGro₄ustGΔnzymΔlΔssGαlucosΔGsΔnsorG₄₃sΔ−GonGtεnGnεckΔlGsulΛε−ΔGn₃nocomposεtΔGmo−εΛεΔ−G
ΔlΔctro−ΔsUG2021SGXYaSGX 2

156 wΔcβ₃nεstεcGpuzzlΔsGΛromGsronOsssPG“kwvG₃ctεv₃torsGεnclu−εnαGsu₄str₃tΔGεnβε₄εtεonSGzΔroTor−ΔrG₃n−G
−u₃lGc₃t₃lysεsUG2021SG 1

155 RΔvεΔwâ��xovΔlGm₃r₄onGx₃nom₃tΔrε₃lsGl₃sΔ−GplΔxε₄lΔGolΔctrocβΔmεc₃lGlεosΔnsorsUG2021SGX`bSGWYa]W[ 5

154 wΔt₃lGoxε−ΔG₄₃sΔ−GnonTΔnzym₃tεcGΔlΔctrocβΔmεc₃lGsΔnsorsGΛorGαlucosΔG−ΔtΔctεonUG2021SGZaWSGXZaa[[ 51

153
olΔctrocβΔmεc₃lGαlucosΔG₄εosΔnsorG₄₃sΔ−GonG₃nGosmεumGrΔ−oxGpolymΔrG₃n−GαlucosΔGoxε−₃sΔGαr₃ΛtΔ−G
toGc₃r₄onGn₃notu₄ΔsdGkG−ΔsεαnToΛTΔxpΔrεmΔntsGoptεmεs₃tεonGoΛGcurrΔntG−ΔnsεtyG₃n−Gst₃₄εlεtyUG2021SG
ZaXSGXZab[]

5

152 lεmΔt₃llεcGxεmoGwΔt₃lTyrα₃nεcGpr₃mΔworkTnΔrεvΔ−GrεΔr₃rcβεc₃lG’pεnΔlGxεmoYy[GwεcroΛlowΔrsGΛorG
oΛΛεcεΔntGxonTonzym₃tεcGqlucosΔG’ΔnsεnαUG2021SGc[SGXXXbTXXY[ 6

151 nΔvΔlopmΔntGoΛGαlucosΔGoxε−₃sΔTcβεtos₃nGεmmo₄εlεzΔ−Gp₃pΔrG₄εosΔnsorGusεnαGscrΔΔnTprεntΔ−G
ΔlΔctro−ΔGΛorG₃mpΔromΔtrεcG−ΔtΔctεonGoΛGmrO–sPGεnGw₃tΔrUG2021SGXXSGXbZ 7

150 nΔsεαnεnαGoΛGx₃nom₃tΔrε₃lsTl₃sΔ−Gonzym₃tεcGlεosΔnsorsdG’yntβΔsεsSGzropΔrtεΔsSG₃n−Gkpplεc₃tεonsUG
2021SGYSGX[cTXb[ 21

149 qlucosΔGoxε−₃sΔdGkpplεc₃tεonsSGsourcΔsSG₃n−GrΔcom₄εn₃ntGpro−uctεonUG2021SG 9

148 snGsεtuGryGαΔnΔr₃tεonGmΔtβo−sGεnGtβΔGcontΔxtGoΛGΔnzymΔG₄εoc₃t₃lysεsUG2021SGX[]SGXWca[[ 5
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147 ’εlkGpε₄roεnGksG₃nGsmmo₄εlεz₃tεonGw₃trεxGΛorG’ΔnsεnαGkpplεc₃tεonsUG2021SGaSGYWX]TYW[Y 10

146 p₃₄rεc₃tεonGoΛG₃Gmεcro−ε₃lysεsT₄₃sΔ−GnonΔnzym₃tεcGmεcroΛluε−εcGsΔnsorGΛorGrΔαul₃rGαlucosΔG
mΔ₃surΔmΔntUG2021SGZZZSGXYc]`c 5

145 qlucosΔG₄εosΔnsorsGΛorGclεnεc₃lG₃n−GpΔrson₃lGusΔUG2021SGXY]SGXW`caZ 6

144 qlucosΔTrΔsponsεvΔGβy−roαΔlT₄₃sΔ−GmεcronΔΔ−lΔsGcont₃εnεnαGpβΔnyl₄or₃tΔGΔstΔrG₄on−sG₃n−G
xTεsopropyl₃cryl₃mε−ΔGmoεΔtεΔsG₃n−GtβΔεrGtr₃ns−Δrm₃lG−ruαG−ΔlεvΔryGpropΔrtεΔsUG2021SGX[bSGXXWZ[b 12

143
zrΔcεsΔG₃n−Gr₃pε−GsolvΔntT₃ssεstΔ−GαΔomΔtrεcGprotΔεnGsΔlΛTp₃ttΔrnεnαGwεtβGsu₄mεcronGsp₃tε₃lG
rΔsolutεonGΛorGsc₃l₃₄lΔGΛ₃₄rεc₃tεonGoΛGmεcroΔlΔctronεcG₄εosΔnsorsUGBiosensors and BioelectronicsSG
2021SGXaaSGXXYc`b

11.8 1

142 k−v₃ncΔsGεnGcontrollΔ−GrΔlΔ₃sΔGoΛGmεcroc₃psulΔsG₃n−GpromεsεnαG₃pplεc₃tεonsGεnGsΔlΛTβΔ₃lεnαGoΛG
₃spβ₃ltGm₃tΔrε₃lsUG2021SGYc[SGXY`YaW 5

141 k−v₃ncΔsGonGultr₃TsΔnsεtεvΔGΔlΔctrospunGn₃nostructurΔ−GΔlΔctrocβΔmεc₃lG₃n−GcolorεmΔtrεcGsΔnsorsG
ΛorG−ε₃₄ΔtΔsGmΔllεtusG−ΔtΔctεonUG2021SGZSGZYXTZYX 11

140 ’ΔmεTcεrcul₃rGswΔΔpGvolt₃mmΔtryUGlεoT₃n₃lytεc₃lG₃pplεc₃tεonsUGBiosensors and BioelectronicsSG2021SG
XacSGXXZWbZ 11.8 1

139 ontr₃pmΔntGoΛGαlucosΔGoxε−₃sΔGwεtβεnGαol−GconvΔrtsGεtGtoG₃GαΔnΔr₃lGmonos₃ccβ₃rε−ΔToxε−₃sΔUG
Scientific ReportsSG2021SGXXSGXWaZa 4.9 0

138 zrΔcεsΔGposεtεonεnαGoΛGΔnzymΔsGwεtβεnGβεΔr₃rcβεc₃lGpolymΔrGn₃nostructurΔsGΛorGswεtcβ₃₄lΔG
₄εoΔlΔctroc₃t₃lysεsUGBiosensors and BioelectronicsSG2021SGXacSGXXZW[] 11.8 1

137 smmo₄εlεzεnαGRΔ−oxGonzymΔGonGkmεnoGpunctεon₃lGqroupTsntΔαr₃tΔ−G“₃εlorTw₃−ΔGzolyΔstΔrG“ΔxtεlΔdG
rεαβGvo₃−εnαSG’t₃₄εlεtySG₃n−Gkpplεc₃tεonGεnG₃GlεoTpΔntonG’ystΔmUG2021SGcSGbbacTbbc[ 4

136 x₃tur₃lGpl₃vεnsdGyccurrΔncΔSGRolΔSG₃n−Gxonc₃nonεc₃lGmβΔmεstryUG2021SGYcT`] 0

135 “βΔG−ΔvΔlopmΔntGoΛG₃−v₃ncΔ−Gm₃tβΔm₃tεc₃lGmo−ΔlsGΛorGcontεnuousGαlucosΔGsΔnsorsUG2021SGZbYSGXZbYY` 0

134 pl₃voprotΔεnGyxε−₃sΔsUG2021SGYY]TY[[ 0

133 nΔvΔlopmΔntsGoΛGtβΔGolΔctro₃ctεvΔGw₃tΔrε₃lsGΛorGxonTonzym₃tεcGqlucosΔG’ΔnsεnαG₃n−G“βΔεrG
wΔcβ₃nεsmsUG2021SGYSGZ[aTZbc 1

132 zro₄εnαG’ΔlΔctεvΔG’ΔlΛTkssΔm₄lyGoΛGzutrΔscεnΔGyxε−₃sΔGwεtβGmontrollΔ−GyrεΔnt₃tεonG”sεnαG₃G
qΔnΔtεc₃llyGonαεnΔΔrΔ−GzΔptε−ΔG“₃αUG2021SGZaSGa]Z`Ta][a 3

131 onβ₃ncΔ−GxonTonzym₃tεcGqlucosΔGnΔtΔctεonG”sεnαG₃GplowΔrTvεkΔGxεmoYy[G’pβΔrΔsGwo−εΛεΔ−G
olΔctro−ΔUG2021SGa`SGccZTXWWX 1

130 nΔGxovoGkppro₃cβGtoGonc₃psul₃tεnαGlεoc₃t₃lystsGεntoG’yntβΔtεcGw₃trεxΔsdGpromGonzymΔsGtoG
wεcro₄ε₃lGolΔctroc₃t₃lystsUG2021SG 3
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129 p₃cεlΔGcoppΔrT₄₃sΔ−Gn₃noΛε₄rousGm₃trεxGΛorGαlucosΔGsΔnsεnαdGoΔnzym₃tεcGvsUGnonTΔnzym₃tεcUG2021SG
X[WSGXWaa]X 8

128 qlucosΔGΔlΔctroc₃t₃lystsG−ΔrεvΔ−GΛromGmonoTGorG−εc₃r₄ΔnΔGcoor−εn₃tΔ−GnεckΔlOssPGcomplΔxΔsG₃n−G
tβΔεrGmΔsoporousGc₃r₄onGcomposεtΔsUGΔ`[[` 2

127 pourtβTαΔnΔr₃tεonGαlucosΔGsΔnsorsGcomposΔ−GoΛGcoppΔrGn₃nostructurΔsGΛorG−ε₃₄ΔtΔsGm₃n₃αΔmΔntdG
kGcrεtεc₃lGrΔvεΔwUUG2022SGaSGΔXWY[b 0

126 montεnuousGc₃pεll₃ryTΛlowGsΔnsεnαGoΛGαlucosΔG₃n−Gl₃ct₃tΔGεnGswΔ₃tGwεtβG₃nGΔlΔctrocβΔmεc₃lGsΔnsorG
₄₃sΔ−GonGΛunctεon₃lεzΔ−Gαr₃pβΔnΔGoxε−ΔUG2021SGZ[[SGXZWY]Z 12

125 onαεnΔΔrΔ−GεnsulεnTpolyc₃tεonGcomplΔxΔsGΛorGαlucosΔTrΔsponsεvΔG−ΔlεvΔryGwεtβGβεαβGεnsulεnGlo₃−εnαUG
2021SGZZbSGaXTac 1

124 “βΔGv₃stGrΔpΔrtoεrΔGoΛGc₃r₄oβy−r₃tΔGoxε−₃sΔsdGknGovΔrvεΔwUG2021SG]XSGXWa`Z[ 5

123 yrα₃no₄₃sΔG₃ssεstΔ−GsyntβΔsεsGoΛGmoOyrPYGn₃nosβΔΔtsGΔnrεcβΔ−GwεtβGoxyαΔnGv₃c₃ncεΔsGΛorG
nonΔnzym₃tεcGαlucosΔGsΔnsεnαG₃tGpβysεoloαεc₃lGprUG2021SGXWZSGX`]TXa[ 1

122 kGrΔvεΔwdGovolutεonGoΛGΔnzym₃tεcG₄εoΛuΔlGcΔllsUG2021SGYcbSGXXZ[bZ 7

121 kGsΔlΛTpowΔrΔ−G₄εosΔnsorGΛorGαlucosΔG−ΔtΔctεonGusεnαGmo−εΛεΔ−GpΔncεlGαr₃pβεtΔGΔlΔctro−ΔsG₃sG
tr₃ns−ucΔrsUG2021SG[Y`SGXZXbZ] 4

120 xovΔlGΔnzymΔTΛunctεon₃lεzΔ−Gcov₃lΔntGorα₃nεcGΛr₃mΔworksGΛorGtβΔGcolorεmΔtrεcGsΔnsεnαGoΛGαlucosΔG
εnG₄o−yGΛluε−sG₃n−G−rεnksUG2021SG]SGZb]cTZb`` 9

119 xonΔnzym₃tεcGαlucosΔG−ΔtΔctεonGusεnαGkuGn₃no−otsG−Δcor₃tΔ−GmuYyGn₃nooct₃βΔ−ronsUG2021SGXXSGXb[acbW[YXXWXYb0

118 wεcroTG₃n−Gx₃noΔlΔctro−ΔsGεnGzrotΔεnTl₃sΔ−GolΔctrocβΔmεc₃lGlεosΔnsorsGΛorGx₃nomΔ−εcεnΔG₃n−G
ytβΔrGkpplεc₃tεonsUGXTZ[ 2

117 zolymΔrεz₃tεonGoΛGmβrysoε−εnΔGwεtβGcβΔmεc₃lG₃n−GΔnzym₃tεcGoxε−₃tεvΔGprΔΛΔrΔncΔdG’yntβΔsεsSG
cβ₃r₃ctΔrεz₃tεonSG₃n−GspΔctroscopεcGstu−yUG2018SGYcSGY]X]TY]Yb 9

116 zolymΔrTl₃sΔ−GkmpΔromΔtrεcGlεosΔnsorsUG1996SGYcaTZYb 7

115 onc₃psul₃tεonGoΛGonzymΔsSGkntε₄o−εΔsSG₃n−Gl₃ctΔrε₃UG2017SGXTYZ 2

114 onzymΔGolΔctro−ΔsGwεtβGonzymΔGsmmo₄εlεsΔ−G₄yG’olαΔlG“ΔcβnεquΔUG2002SGcXTXWb 1

113 ’ΔnGtΔstâ�¢GΛromGsεnαlΔGc₃r₄onGΔnzymΔGΔlΔctro−ΔGtoGm₃ssGpro−uctεonGoΛG₄εostrεpsUG1999SGZX]TZY] 2

112 ry−roαΔlsGεnGomΔrαεnαG“ΔcβnoloαεΔsGΛorG“ypΔGXGnε₃₄ΔtΔsUG2021SGXYXSGXX[]bTXX]Y` 13
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111 kGΛ₃cεlΔGsyntβΔsεsGoΛGmownyGn₃nosβΔΔtsGonGrΔ−ucΔ−Gαr₃pβΔnΔGoxε−ΔGΛorGnonTΔnzym₃tεcGαlucosΔG
sΔnsεnαUG2021SGZYSGW]]]WX 9

110 “r₃nsεΔntGwΔ₃surΔmΔntGoΛGqlucosΔG”sεnαGynTyΛΛGmontroll₃₄lΔGonzymΔGolΔctro−ΔGwεtβGzolypyrrolΔG
wΔm₄r₃nΔUUG1998SGZXSGYcTZ[ 4

109 zorousGzl₃tεnumGll₃ckTmo₃tΔ−Gwεnεm₃llyGsnv₃sεvΔGwεcronΔΔ−lΔsGΛorGxonTonzym₃tεcGmontεnuousG
qlucosΔGwonεtorεnαGεnGsntΔrstεtε₃lGpluε−UG2020SGXXSG 7

108 x₃no₄εocomposεtΔGolΔctrocβΔmεc₃lGlεosΔnsorG”tεlεzεnαG’ynΔrαεcGkctεonGoΛGxΔutr₃lGRΔ−G
punctεon₃lεzΔ−Gm₃r₄onGx₃notu₄ΔsUG2012SG[SGYYW 3

107 kGm₃r₄onGwonoxε−ΔG’ΔnsεnαGpεlmGl₃sΔ−GonGrΔmoαlo₄εnGkllostΔryUG2014SGWaSGXaZTXbW 7

106 qlucosΔGyxε−₃tεonGonGqol−Tmo−εΛεΔ−GmoppΔrGolΔctro−ΔUG2013SGZ[SGY`b]TY`cW 3

105 ”nr₃vΔllεnαGtβΔGyccurrΔncΔGoΛGwΔ−ε₃torTlloo−GzrotΔεnGsntΔr₃ctεonsGvε₃GtβΔGRΔ−oxGm₃t₃lysεsGoΛGtβΔG
zβysεoloαεc₃lGq₃sotr₃nsmεttΔrGry−roαΔnG’ulΛε−ΔUG2021SG`SGXWW]cTXWW`Y 1

104 onzymΔTwΔ−ε₃tΔ−GuεnΔtεcGmontrolGoΛGpΔT“₃nnεcGkcε−GmomplΔx₃tεonGΛorGsntΔrΛ₃cΔGonαεnΔΔrεnαUG2021SG 5

103 p₃cεlΔGΛ₃₄rεc₃tεonGoΛG₄εn−ΔrTΛrΔΔGpβotoΔlΔctro−ΔGΛorGsΔnsεtεvΔGαlucosΔGsΔnsεnαUG2021SGZZSG 0

102 RΔcΔntG₃−v₃ncΔsGεnGtβΔGsm₃rtGεnsulεnG−ΔlεvΔryGsystΔmsGΛorGtβΔGtrΔ₃tmΔntGoΛG−ε₃₄ΔtΔsUG2021SGX`XSGXXWbYc 0

101 olΔctro−ΔposεtΔ−Gco₄₃ltGβΔx₃cy₃noΛΔrr₃tΔGΔlΔctro−ΔG₃sG₃GnonTΔnzym₃tεcGαlucosΔGsΔnsorGun−ΔrG
nΔutr₃lGcon−εtεonsUG2021SGXXbbSGZZcXbb 2

100 onc₃psul₃tΔ−Gzro₄ΔsUG2009SGXTYX

99 kΛmUG2008SGXYcTX]Y

98 wo−ΔlεnαGlεosΔnsorsG₃tG’tΔ₃−yG’t₃tΔG₃n−GsntΔrn₃lGnεΛΛusεonGvεmεt₃tεonsUG2010SGcTYW

97 qol−GΛε₄ΔrsG₃sG₃Gpl₃tΛormGΛorG₄εosΔnsεnαUG2012SGaZZSG[aT]Y

96 ’εnα₃porΔNsGxΔxtTqΔnGRΔsΔ₃rcβΔrsGTGO–olUGX`SGxoUGbSGpullGsssuΔPUG2012SGX`SG

95 monvΔrtεnαGvowTαr₃−ΔGlεom₃ssGtoGzro−ucΔGonΔrαyG”sεnαGlεoTΛuΔlGmΔllsUG2013SGaZTca

94 vΔG−εΛΔsΔGn₃tur₃lεG−ΔllΔGcolonεΔG−εG₃pεGcontroGlΔGm₃l₃ttεΔUG2014SGYaT[b
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93 pε₄ΔrToptεcGαlucosΔG₃n−GcrΔ₃tεnεnΔG₄εosΔnsorsG₄₃sΔ−GonGoxyαΔnGoptro−ΔsG₃sGtr₃ns−ucΔrsUG1992SGZ[TZc

92 xovΔlGkppro₃cβΔsGtoGtβΔGnΔvΔlopmΔntGoΛGwΔ−ε₃tΔ−GlεosΔnsorsG₃n−GonzymΔGkss₃yUG1993SGYXXTYZW

91 smmo₄εlεz₃tεonGoΛGqlucosΔGyxε−₃sΔGεnGzolyOYSYiT₄εtβεopβΔnΔPUG1994SGZY]TZZY

90 wεcroTαlucosΔGsΔnsorGusεnαGΔnzymΔVlεpε−GcomplΔxUG1994SG[[XT[[[

89 lεoloαεc₃lGolΔmΔntsUG1996SGXZTZW

88 zΔrΛorm₃ncΔGp₃ctorsUG1996SGXZZTX[]

87 ’olTqΔlGnΔrεvΔ−GmΔr₃mεcTm₃r₄onGonzymΔGolΔctro−ΔsdGqlucosΔGyxε−₃sΔG₃sG₃G“ΔstGm₃sΔUG1996SGXYZTXYb 1

86 smport₃ntGkpplεc₃tεonsUG1996SGX[`TXaX

85 x₃noΔlΔctrocβΔmεstryGkpplεc₃tεonsGl₃sΔ−GonGolΔctrospεnnεnαUGZ]aTZac 0

84 wεcroΔlΔctro−ΔGnΔsεαnsUGXZaTX`b 1

83 lεocomposεtΔGx₃nom₃tΔrε₃lsGΛorGolΔctrocβΔmεc₃lGlεosΔnsorsUG2016SGXX`XTXXc[

82 x₃nom₃tΔrε₃lsdGmon−uctεnαGzolymΔrsG₃n−G’ΔnsεnαUG]ZXXT]ZZ]

81 [Gk−v₃ncΔsGεnG“βεnGpεlmG₃n−GYnGlεosΔnsorsUG2016SGXWXTXZb

80 xonΔnzym₃tεcG−ΔtΔctεonGoΛGαlucosΔGusεnαGl₃muyYGtβεnGl₃yΔrUG2017SG]`SGWXkrWY

79 oncyclopΔ−ε₃GoΛGmomplΔxεtyG₃n−G’ystΔmsG’cεΔncΔUG2017SGXT[X

78 x₃nom₃tΔrε₃lsdGmon−uctεnαGzolymΔrsG₃n−G’ΔnsεnαUG2017SGXWZ]TXW]c

77 onzymΔT“rεααΔrΔ−Gry−roαΔlsGΛorGzβ₃rm₃cΔutεc₃lG₃n−Gpoo−Gkpplεc₃tεonsUG2018SGX]cTXaa

76 smmo₄εlεzΔ−GonzymΔsGoΛGtβΔGml₃ssGoΛGyxε−orΔ−uct₃sΔsGεnG“Δcβnoloαεc₃lGzrocΔssΔsdGRΔvεΔwUG2019SG
XcSG]cTaY 1
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75 kGsΔnsεtεvΔSGΛ₃stSGsΔlΔctεvΔSG₃n−GrΔus₃₄lΔGΔnzymΔTΛrΔΔGαlucosΔGsΔnsorG₄₃sΔ−GonGmono−εspΔrsΔGkuxεG
₃lloyGn₃nop₃rtεclΔsGonG₃ctεv₃tΔ−Gc₃r₄onGsupportUG2021SGYcXSGXZYaXb 4

74 ’ΔlΔctεvΔGonzymΔsG₃tGtβΔGmorΔGoΛGk−v₃ncΔ−GolΔctro₃n₃lytεc₃lG“oolsdG“βΔGlloomGoΛGlεosΔnsorsUG2021SGZWZTZ`Y 0

73 lεosΔnsorsG”tεlεzεnαGmonsΔcutεvΔG₃n−Gz₃r₃llΔlG’u₄str₃tΔsGmonvΔrsεonUG2021SGb]TXYW

72 sntro−uctεonGtoGwo−ΔlεnαGoΛGlεosΔnsorsUG2021SGXT[a

71 kpplεc₃tεonGoΛGw₃tβΔm₃tεc₃lGwo−ΔlεnαGtoGyptεm₃lGnΔsεαnGoΛGlεosΔnsorsUG2021SG[W]T[[]

70 rεαβlyGsΔnsεtεvΔGurεnΔGαlucosΔG−ΔtΔctεonGwεtβGαr₃pβΔnΔGΛεΔl−TΔΛΛΔctGtr₃nsεstorsGΛunctεon₃lεzΔ−GwεtβG
ΔlΔctropolymΔrεzΔ−Gn₃noΛεlmsUG 4

69 olΔctrocβΔmεc₃lGmβ₃r₃ctΔrεz₃tεonGoΛGm₃r₄onεzΔ−G“ypβ₃G“₃ssΔlGwo−εΛεΔ−G’crΔΔnzrεntΔ−GolΔctro−ΔG
₃n−GstsGonzym₃tεcGqlucosΔGyxε−₃tεonGkpplεc₃tεonUGYbaTYc[

68 RolΔGoΛGx₃nostructurΔsGεnGnΔvΔlopmΔntGoΛGonΔrαyToΛΛεcεΔntGolΔctrocβΔmεc₃lGxonTΔnzym₃tεcG
qlucosΔG’ΔnsorsUG2020SGXccTYWa

67 zΔroxε−₃sΔTvεkΔGkctεvεtyGoΛGwΔt₃lGx₃nop₃rtεclΔsGΛorGlεomΔ−εc₃lGkpplεc₃tεonsUG2020SGXWcTXY` 1

66 kcryl₃mε−ΔTΔnc₃psul₃tΔ−GαlucosΔGoxε−₃sΔGεnβε₄εtsG₄rΔ₃stGc₃ncΔrGcΔllGvε₃₄εlεtyUG2020SG[]SGbXXTbX` 0

65
nΔvΔlopmΔntGoΛG₃nGoΛΛΔctεvΔG₃n−GoconomεcGlεosΔnsorGΛorGnε₃₄ΔtεcGlloo−GwonεtorεnαGl₃sΔ−GonG
w—mx“sSGkrtεΛεcε₃lGRΔ−oxGwΔ−ε₃torGpΔrrocΔnΔSGx₃ΛεonGzolymΔrG₃n−G₃Gvoc₃lGoxtr₃ctΔ−G₃n−GzurεΛεΔ−G
qlucosΔGyxε−₃sΔGonzymΔGΛromGzΔnεcεllεumGxot₃tumGpTX]bGpunαusUG

0

64 qlucosΔGoxε−₃sΔGpro−uctεonGusεnαG₃GmΔ−εcεn₃lGpl₃ntdGsnul₃Gvεscos₃G₃n−Goptεmεz₃tεonGwεtβG“₃αucβεG
nyoUG 1

63 kGnovΔlGcontΔmpor₃ryGmolΔcul₃rGεmprεntεnαGtΔcβnεquΔGΛorGnonTΔnzym₃tεcGsΔlΔctεvΔGαlucosΔG
−ΔtΔctεonUG2022SGX[bSGXWaab` 0

62 ry−roαΔlsG₃sG’m₃rtGnruαGnΔlεvΔryG’ystΔmsdGRΔcΔntGk−v₃ncΔsUG2021SGXaZTYWX

61 ’m₃rtpβonΔGsΔnsorGΛorGpΔstεcε−ΔGmonεtorεnαGusεnαGmuyGmo−εΛεΔ−GscrΔΔnGprεntΔ−GΔlΔctro−ΔsUG2021SG

60 onzymΔT“rεααΔrΔ−Gry−roαΔlsGΛorGzβ₃rm₃cΔutεc₃lG₃n−Gpoo−Gkpplεc₃tεonsUG2022SGXYWZTXYYX

59 p₃₄rεc₃tεonGoΛGpr₃αmΔntGkntε₄o−yTonzymΔGmomplΔxG₃sG₃G’ΔnsεnαGolΔmΔntGΛorGsmmunosΔnsεnαUUG
2022SGYZSG 1

58 olΔctrospunGporousGv₃â��’râ��moâ��xεâ��yGn₃noΛε₄ΔrsGΛorGβεαβlyGsΔnsεtεvΔGnonTΔnzym₃tεcGαlucosΔG
−ΔtΔctεonUG 1
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57 onzymΔG₄₃sΔ−G₃mpΔromΔtrεcGwε−ΔGΛεΔl−G₄εosΔnsorsdGssGsεnαlΔTmolΔculΔG−ΔtΔctεonGpossε₄lΔiUG 1

56 lεn−ΔrGΛrΔΔGZnGcorΔTsβΔllGxεpΔGl₃yΔrΔ−G−ou₄lΔGβy−roxε−ΔGOvnrPGn₃nosβΔΔtsGOx’sPGsupportΔ−GonGmuG
Λo₃mG₃sG₃GβεαβlyGΔΛΛεcεΔntGnonTΔnzym₃tεcGαlucosΔGsΔnsorUUG2022SG`X]SGb`]Tba] 2

55 smprovεnαGxonΔnzym₃tεcGlεosΔnsεnαGzΔrΛorm₃ncΔGoΛGolΔctrospunGm₃r₄onGx₃noΛε₄ΔrsG−Δcor₃tΔ−G
wεtβGxεVmoGz₃rtεclΔsGvε₃Gyxε−₃tεonUUG2022SGX 1

54 onzymΔG₄₃sΔ−GΛεΔl−GΔΛΛΔctGtr₃nsεstordG’t₃tΔToΛTtβΔT₃rtG₃n−GΛuturΔGpΔrspΔctεvΔsUG 2

53 p₃cεlΔGβy−rotβΔrm₃lGsyntβΔsεsGmuyGmεcroΛlowΔrsGΛorGnonTΔnzym₃tεcGαlucosΔGsΔnsorsUG2022SGXaSGXWaTXXZ 1

52 qlucosΔTrΔsponsεvΔGΔrytβrocytΔT₄oun−Gn₃nop₃rtεclΔsGΛorGcontεnuouslyGmo−ul₃tΔ−GεnsulεnGrΔlΔ₃sΔUGX 0

51 kGmuâ��mxpâ��rqyTΛunctεon₃lεzΔ−Gc₃r₄onGΛεlmGεn−εc₃tΔ−G₃sG₃GvΔrs₃tεlΔ´ ΔlΔctro−ΔGΛorGsΔnsεnαGoΛG
₄εom₃rkΔrsGusεnαGΔlΔctropolymΔrεzΔ−GrΔcoαnεtεonGΔlΔmΔntsUG2022SG]aSG`Z[]T`Z`W

50 lεoΛunctεon₃lεz₃tεonGoΛGqr₃pβΔnΔTl₃sΔ−Gpo“G’ΔnsorsGtβrouαβGrΔtΔro₄εΛunctεon₃lGx₃nosc₃ΛΛol−sdG
“ΔcβnoloαyG–₃lε−₃tεonGtow₃r−GR₃pε−Gmy–snTXcGnε₃αnostεcsG₃n−GwonεtorεnαUUG2022SGYXWY]Y` 3

49 qlucosΔGyxε−₃sΔSG₃nGonzymΔGIpΔrr₃rεIdGstsG’tructurΔSGpunctεonSGzro−uctεonG₃n−GzropΔrtεΔsGεnGtβΔG
vεαβtGoΛG–₃rεousGsn−ustrε₃lG₃n−GlεotΔcβnoloαεc₃lGkpplεc₃tεonsUUG2022SGXYSG 5

48 x₃noporousGm₃ulεΛlowΔrTlεkΔGz−Tvo₃−Δ−Gpunctεon₃lεzΔ−Gm₃r₄onGx₃notu₄ΔsG₃sG₃nGonzymΔTprΔΔG
olΔctroc₃t₃lystGΛorGqlucosΔG’ΔnsεnαG₃tGxΔutr₃lGprdGwΔcβ₃nεsmG’tu−yUUG2022SGYYSG 2

47 ”tεlεz₃tεonGoΛGpolyvεnylG₃mεnΔGβy−rolysεsGpro−uctGεnGΔnβ₃ncεnαGtβΔGc₃t₃lytεcGpropΔrtεΔsGoΛGmoZy[G
n₃nowεrΔsdGtow₃r−GpotΔntεomΔtrεcGαlucosΔG₄εoTsΔnsεnαG₃pplεc₃tεonUGX

46 “umorTt₃rαΔtΔ−G₄εoc₃t₃lystGwεtβGsΔlΛT₃ccΔlΔr₃tΔ−Gc₃sc₃−ΔGrΔ₃ctεonsGΛorGΔnβ₃ncΔ−GsynΔrαεstεcG
st₃rv₃tεonG₃n−Gpβoto−yn₃mεcGtβΔr₃pyUG2022SG[ZSGXWX[ZZ 4

45 —₃tΔrGsplεttεnαT₃ssεstΔ−GΔlΔctroc₃t₃lysεsG₄₃sΔ−GonG−Δn−rεmΔrTΔnc₃psul₃tΔ−GkuGn₃nop₃rtεclΔsGΛorG
pΔrspεr₃tεonGαlucosΔG₃n₃lysεsUG2022SGcXYSGXX`Y][ 0

44 qlucosΔGoxε−₃sΔT₄₃sΔ−GΔnzymΔGεmmo₄εlεsΔ−GonGt₃pΔrΔ−Goptεc₃lGΛε₄rΔGΛorGrΔlε₃₄εlεtyGεmprovΔmΔntGεnG
sΔlΔctεvΔGαlucosΔGsΔnsεnαUG2022SGY]cSGX`bcaW 0

43 oΛΛΔctGoΛGotβ₃nolGmonsumptεonGonGtβΔGkccur₃cyGoΛG₃GqlucosΔGyxε−₃sΔTl₃sΔ−G’u₄cut₃nΔousGqlucosΔG
’ΔnsorGεnG’u₄jΔctsGwεtβG“ypΔGXGnε₃₄ΔtΔsUUG2022SGYYSG

42 mβ₃ptΔrG[UGlεoloαεc₃lGmonsΔquΔncΔsGoΛGtβΔGlloo−â��’urΛ₃cΔGsntΔr₃ctεonUGXZ`TXbZ

41 montεnuousGqlucosΔGwonεtorεnαGΛorGnε₃₄ΔtΔsGw₃n₃αΔmΔntGl₃sΔ−GonGwεnε₃turεzΔ−GlεosΔnsorsUG2022SGX[cTXa]

40 zrotΔεnGonαεnΔΔrεnαGΛorGnΔsεαnεnαGoΛΛεcεΔntGlεoΔlΔctro−ΔsUG2022SGXTXY
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39 olΔctroΔnzym₃tεcGkrom₃tεcGxεtr₃tεonGvε₃G₃nGolΔctrεcGpεΔl−G₃n−GolΔctroTwΔ−ε₃torUG 0

38
kGmΔm₄r₃nΔTlΔssGqlucosΔVyGnonTΔnzym₃tεcGΛuΔlGcΔllG₄₃sΔ−GonG₄εmΔt₃llεcGz−TkuGn₃nostructurΔG
₃no−ΔG₃n−G₃εrT₄rΔ₃tβεnαGc₃tβo−ΔdG“ow₃r−sGmεcroTpowΔrG₃pplεc₃tεonsG₃tGnΔutr₃lGprUUGBiosensors and 
BioelectronicsSG2022SGYXWSGXX[ZZ]

11.8 1

37 –εtrΔoscεll₃GβΔmoαlo₄εnGΔnβ₃ncΔsGtβΔGc₃t₃lytεcGpΔrΛorm₃ncΔGoΛGεn−ustrε₃lGoxε−₃sΔsGεnGvεtroUUG2022SG 0

36 xonTonzym₃tεcGqlucosΔG’ΔnsorsGsnvolvεnαGmoppΔrdGknGolΔctrocβΔmεc₃lGzΔrspΔctεvΔUGCritical Reviews 
in Analytical ChemistrySGXT]a 5.2 2

35 knGyxyαΔnGsnsΔnsεtεvΔGkmpΔromΔtrεcGqlucosΔGlεosΔnsorGl₃sΔ−GonG₃nGonαεnΔΔrΔ−GmΔllo₄εosΔG
nΔβy−roαΔn₃sΔdGnεrΔctG–ΔrsusGwΔ−ε₃tΔ−GolΔctronG“r₃nsΛΔrGRΔsponsΔsUGChemElectroChemSG 4.3 0

34 qlucosΔGoxε−₃sΔGconvΔrtΔ−GεntoG₃GαΔnΔr₃lGsuα₃rToxε−₃sΔUGScientific ReportsSG2022SGXYSG 4.9 0

33 ’yntβΔsεsGoΛGl₃sΔrTεn−ucΔ−Gco₄₃ltGoxε−ΔGΛorGnonTΔnzym₃tεcGΔlΔctrocβΔmεc₃lGαlucosΔGsΔnsorsUG
ChemElectroChemSG 4.3 0

32 —εrΔlΔssGv₃tΔr₃lGplowGnΔvεcΔGΛorGlεosΔnsεnαUG 2

31 RΔcΔntGk−v₃ncΔsGεnGqlucosΔGRΔsponsεvΔGsnsulεnGnΔlεvΔryG’ystΔmsdGxovΔlGry−roαΔlsG₃n−GputurΔG
kpplεc₃tεonsUG 1

30 zrΔcursorGmoncΔntr₃tεonGoΛΛΔctsGonGmryst₃llεtΔG’εzΔG₃n−GonzymΔGsmmo₄εlεz₃tεonGoΛΛεcεΔncyGoΛG
onzymΔjZspTbGmomposεtΔUG2022SGXY`baa 0

29 ’u₄cut₃nΔousG₃mpΔromΔtrεcG₄εosΔnsorsGΛorGcontεnuousGαlucosΔGmonεtorεnαGεnG−ε₃₄ΔtΔsUG2022SGXY[WZZ 1

28 smp₃ctGoΛGnεΛΛΔrΔntG’tor₃αΔG“ΔmpΔr₃turΔGonGtβΔGonzym₃tεcGkctεvεtyGoΛGkpεsGmΔllεΛΔr₃GRoy₃lGtΔllyUG
2022SGXXSGZX`] 0

27 xonΔnzym₃tεcGqlucosΔG’ΔnsorGl₃sΔ−GonGzorousGmoZy[Gx₃nonΔΔ−lΔsUG2022SGYWYYSGXTa 0

26 onzymΔT₄₃sΔ−G₃mpΔromΔtrεcG₄εosΔnsorsdG`W´ yΔ₃rsGl₃tΔrGâ�ƒG…uoG–₃−εsiUG2022SGXYZ[SGZ[W]Xa 1

25 onzymΔTεntΔαr₃tΔ−G₄εomεmΔtεcGco₄₃ltGmΔt₃lTorα₃nεcGΛr₃mΔworkGn₃nozymΔGΛorGonΔTstΔpGc₃sc₃−ΔG
αlucosΔG₄εosΔnsεnαGvε₃Gt₃n−ΔmGc₃t₃lysεsUG2022SGXbbSGXWb``c 2

24 p₃₄rεc₃tεonSGcβ₃r₃ctΔrεz₃tεonGoΛGxεyâ��moZy[VrqyG₄₃sΔ−Gn₃noβy₄rε−G₃n−G₃pplεc₃tεonGεnGtβΔG
−ΔvΔlopmΔntGoΛGnonTΔnzym₃tεcGαlucosΔGsΔnsorUG2023SG`[bSG[X[[W[ 0

23 v₃₄ΔlTprΔΔGwεcroGzro₄ΔGyptεc₃lGpε₄ΔrGlεosΔnsorGΛorG’ΔlΔctεvΔG₃n−GrεαβlyG’ΔnsεtεvΔGqlucosΔG
nΔtΔctεonUG2022SGXTX 0

22 nΔtΔctεnαGvowTlromεn₃tΔ−GnεpβΔnylGotβΔrsG₄yGrεαβlyG’ΔnsεtεvΔGlεosΔnsorsGl₃sΔ−GonGtβΔGllockεnαG
oΛΛΔctGonGqlucosΔGyxε−₃sΔUG 0
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21 mβ₃llΔnαΔsG₃n−GΛuturΔGprospΔctsGεnG₄εoΔlΔctrocβΔmεc₃lGsΔnsorsUG2023SGccTXXW 0

20 snst₃ntGp₃cεlΔGwΔtβo−GΛorGtβΔGsnG’εtuGqrowtβGoΛGxεOyrPYGx₃noβεvΔsGonGxεckΔlGpo₃mGΛorG
xonTonzym₃tεcGolΔctrocβΔmεc₃lGqlucosΔG’ΔnsorUG2022SGX`cSGXXa]W` 0

19 RΔ−ucΔ−Gαr₃pβΔnΔGoxε−ΔGsupportΔ−Gw™ΔnΔG₄₃sΔ−GmΔt₃lGoxε−ΔGtΔrn₃ryGcomposεtΔGΔlΔctro−ΔsGΛorG
nonTΔnzym₃tεcGαlucosΔGsΔnsorG₃pplεc₃tεonsUG2022SGXYSG 0

18 rollowG’pβΔrεc₃lGxεmoYy[G₃n−Gqol−Gx₃nop₃rtεclΔGmomposεtΔGΛorGolΔctrocβΔmεc₃lGxonTonzym₃tεcG
qlucosΔG₃n−GrYyYG’ΔnsεnαUG2022SGX`cSGXY`]Wb 0

17 rεαβlyG’ΔnsεtεvΔG₃n−G’ΔlΔctεvΔGqr₃pβΔnΔGx₃norε₄₄onGl₃sΔ−Gonzym₃tεcGqlucosΔG’crΔΔnTzrεntΔ−G
olΔctrocβΔmεc₃lG’ΔnsorUG2022SGYYSGc]cW 0

16 zroαrΔssGoΛGonzym₃tεcG₃n−GxonTonzym₃tεcGolΔctrocβΔmεc₃lGqlucosΔGlεosΔnsorGl₃sΔ−GonG
x₃nom₃tΔrε₃lTwo−εΛεΔ−GolΔctro−ΔUG2022SGXYSGXXZ` 1

15 qlucosΔGεnGtβΔGpβoto₄oxGâ��G₃GnΔwGmΔtβo−GΛorGpβotomΔtrεcGαlucosΔG−ΔtΔrmεn₃tεonGεnGcβΔmεstryG
cl₃ssΔsG₄yGusεnαG−εαεt₃lGmΔ−ε₃UG 0

14 m₃r₄onGx₃notu₄ΔGpε₄ΔrTl₃sΔ−GplΔxε₄lΔGwεcroΔlΔctro−ΔGΛorGolΔctrocβΔmεc₃lGqlucosΔG’ΔnsorsUG2023SG
bSGYYaYTYYbW 1

13 ’m₃rtG₃n−GnovΔlGn₃noΛε₄ΔrGmΔm₄r₃nΔsUG2023SG`WZT`YZ 0

12 RΔcΔntG₃−v₃ncΔsGεnGtβΔGrolΔGoΛG₄εoc₃t₃lystGεnG₄εoΛuΔlGcΔllsG₃n−GεtsG₃pplεc₃tεondGknGovΔrvεΔwUGXTZc 0

11 lεoΔlΔctrocβΔmεc₃lGsyntβΔsεsGoΛGαlucon₃tΔG₄yGαlucosΔGoxε−₃sΔGεmmo₄εlεzΔ−GεnG₃GΛΔrrocΔnΔG₄₃sΔ−G
rΔ−oxGβy−roαΔlUG2023SGX]XSGXWbZcb 0

10 RΔvεΔwGoΛGoxyαΔnTv₃c₃ncεΔsGn₃nom₃tΔrε₃lsGΛorGnonTΔnzym₃tεcGΔlΔctrocβΔmεc₃lGsΔnsorsG₃pplεc₃tεonUG
2023SG[b[SGYX]XWY 0

9 kGtΔ₃rT₄₃sΔ−G₄₃ttΔryGcβ₃rαΔ−G₄yG₄εoΛuΔlGΛorGsm₃rtGcont₃ctGlΔnsΔsUG2023SGXXWSGXWbZ[[ 0

8 xεxzVmuTwypTmVqmoGΛorGtβΔGtβΔGnonεnv₃sεvΔG−ΔtΔctεonGoΛGαlucosΔGεnGn₃tur₃lGs₃lεv₃Gs₃mplΔsUG2023SG
XcWSGXWb`]a 0

7 olΔctrocβΔmεc₃lGsΔnsεnαGoΛGαlucosΔG₃n−G₃scor₄εcG₃cε−Gvε₃GzywT₄₃sΔ−Gmx“sGΛε₄ΔrGΔlΔctro−ΔUG2023SG
YcZSGXX`[[` 0

6 ”n−Δrst₃n−εnαGtβΔG₃ctεvεtyGoΛGαlucosΔGoxε−₃sΔG₃ΛtΔrGΔxposurΔGtoGorα₃nεcGsolvΔntsUG2023SGXXSGY[WcTY[X` 1

5 RΔcΔntG₃−v₃ncΔsGεnGw™ΔnΔsT₄₃sΔ−GαlucosΔG₄εosΔnsorsUG2023SGXWbY[X 0

4 RΔ−oxTwΔ−ε₃tΔ−Gqol−Gx₃nop₃rtεclΔsGwεtβGqlucosΔGyxε−₃sΔG₃n−GoααG—βεtΔGzrotΔεnsGΛorGzrεntΔ−G
lεosΔnsorsG₃n−GlεoΛuΔlGmΔllsUG2023SGY[SG[`]a 1
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3 qol−VwnyYGp₃rtεclΔsG−Δcor₃tΔ−GonGΔlΔctro−ΔposεtΔ−Gpoly₃nεlεnΔGtow₃r−GnonTΔnzym₃tεcG
ΔlΔctrocβΔmεc₃lGsΔnsorGΛorGαlucosΔUG2023SGXbSGXWWXa] 0

2 m₃t₃lytεcG₃ctεvεtyGoΛGαlucosΔGoxε−₃sΔG₃ΛtΔrG−εΔlΔctropβorΔtεcGεmmo₄εlεz₃tεonGonGn₃noΔlΔctro−ΔsUG 0

1 smmo₄εlεz₃tεonGoΛGqlucosΔGyxε−₃sΔGonG’o−εumGklαεn₃tΔGwεcrospβΔrΔsUG2023SG]cSG]aT`[ 0
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