
1.ĪňŗĴŅŐĸŃėĺŅĴĬƞŅĽĬŒěĕŀĚĔŅĶĺŇěńĵ

2.ĺńĨĩŋĮĶŃĽĚėƢĕŀĚĔŅĶĺŇěńĵȮ
1.) ĮĶŃĵŋĔĨƢĔĶħĵŌĶŇėŏĞĬŏĞŀĶƢĪňŗıńĥĬŅĕŉŘĬĽŜŅľĶńĭĺŇŏėĶŅŃľƢŒĬĨńĺŀĵƞŅĚ
2.) ŏĪňĵĭĔŅĶĺŇŏėĶŅŃľƢĔĶħĵŌĶŇėĔńĭĺŇīňĴŅĨĶģŅĬ

3. ĔĶŃĭĺĬĔŅĶĻŉĔļŅĺŇěńĵ

4. įĸĔŅĶĻŉĔļŅĺŇěńĵȮ

5. ĺŇěŅĶĦƢŐĸŃĽĶŋĮįĸĔŅĶĺŇěńĵ
įĸĔŅĶĺŇěńĵĬňŘœħƟĪŜŅĔŅĶĨĶĺěĺńħőħĵĬŜŅŏĞĬŏĞŀĶƢĪňŗıńĥĬŅĕŉŘĬœĮĮĶŃĵŋĔĨƢĺŇŏėĶŅŃľƢĔĶħĵŌĶŇėŒĬĬŘŜŅ

ĮƤĽĽŅĺŃȮŐĸŃŏĸŊŀħȮőħĵĪŜŅĔŅĶŏěŊŀěŅĚĨńĺŀĵƞŅĚȮ1200 ŏĪƞŅȮĨĶĺěĺńħħƟĺĵŏĪėĬŇėŐŀĴŏĮŀĶƢőĶŏĴĨĶňĪňŗĴňĔŅĶ
ėĬĨĸŀħŏĺĸŅȮĦȮĻńĔĵƢœĲĲƚŅȮ0.6 V ĚŅĬĺŇěńĵĬňŘœħƟĪŜŅĔŅĶĨĶĺěĺńħŏĪňĵĭĔńĭĺŇīňĴŅĨĶģŅĬĨŅĴĚŅĬĺŇěńĵĪňŗįƞŅĬ
ĴŅőħĵĨĶĺěĺńħħƟĺĵŏĪėĬŇėĽŏĮėőĨĶőĲőĨŏĴĨĶňħƟĺĵŏėĶŊŗŀĚȮMicroplate reader ĮĶŃĵŋĔĨƢěŅĔŏĪėĬŇėĕŀĚȮ
Eichhorn ŐĸŃȮėĦŃȮ(Eichhornet al., 1961)ŐĸŃŏĪňĵĭĔńĭĔŅĶĽƞĚĨĶĺěŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶėĸŇĬŇĔŏĪėĬŇė
ĔŅĶŐıĪĵƢœĭőŀŐĸŖĭœħƟįĸĕŀĚėƞŅĮĶŇĴŅĦĔĶħĵŌĶŇėŀĵŌƞĪňŗȮ3.7 ŐĸŃȮ4.3 mg/dL ŏĴŊŗŀŏĪňĵĭįĸĪŅĚĽĩŇĨŇŐĭĭȮ
Paired sample T-test (tails=1, type=2) ĪňŗĶŃħńĭėĺŅĴŏĝŊŗŀĴńŗĬȮ95%ıĭĺƞŅėƞŅĪňŗœħƟœĴƞŐĨĔĨƞŅĚŀĵƞŅĚĴň
ĬńĵĽŜŅėńĠĔńĭįĸŏĪėĬŇėĪňŗėĦŃįŌƟĺŇěńĵœħƟıńĥĬŅĕŉŘĬȮŐĸŃŏĴŊŗŀėŜŅĬĺĦľŅĮĶŇĴŅĦĔĶħĵŌĶŇėŒĬĨńĺŀĵƞŅĚěŜŅĬĺĬȮ8 
ĨńĺŀĵƞŅĚȮŏĮƦĬĮƤĽĽŅĺŃȮ4 ĨńĺŀĵƞŅĚȮŐĸŃŏĸŊŀħ4 ĨńĺŀĵƞŅĚȮıĭĮĶŇĴŅĦĕŀĚĔĶħĵŌĶŇėŒĬĨńĺŀĵƞŅĚĮƤĽĽŅĺŃȮŐĸŃ
ŏĸŊŀħŀĵŌƞŒĬĝƞĺĚȮ32.10-198.60 mg/dLŐĸŃȮ3.01-4.68 mg/dLħƟĺĵĺŇīňĴŅĨĶģŅĬȮmicroplate reader
59.80 ů206.38 mg/dLŐĸŃȮ3.05-4.57 mg/dLħƟĺĵĺŇīňĪŅĚŏėĴňœĲĲƚŅĨĶĺěĺńħĔĶħĵŌĶŇėĭĬŏĞĬŏĞŀĶƢĪňŗ
ıńĥĬŅĕŉŘĬȮĨŅĴĸŜŅħńĭ

6. ĔŇĨĨŇĔĶĶĴĮĶŃĔŅĻ
ėĦŃįŌƟĺŇěńĵĕŀĕŀĭėŋĦĪŋĬĺŇěńĵĽĬńĭĽĬŋĬěŅĔĽŜŅĬńĔĚŅĬĔŅĶĺŇěńĵŐľƞĚĝŅĨŇȮ(the 

National Research Council of Thailand (NRCT))įƞŅĬĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟȮ(Grant No. 
MJ.1-63-02-011.3) ŐĸŃĕŀĕŀĭėŋĦėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢ
ıŇĭŌĸĽĚėĶŅĴȮĪňŗĽĬńĭĽĬŋĬŏėĶŊŗŀĚĴŊŀȮŐĸŃĽĩŅĬĪňŗĽŜŅľĶńĭĔŅĶĺŇěńĵȮȮ

7. įĸįĸŇĨĕŀĚőėĶĚĔŅĶĺŇěńĵ
ĨƟĬŐĭĭįĸŇĨĳńĦĤƢĶŃħńĭľƟŀĚĮĢŇĭńĨŇĔŅĶȮĨƟĬŐĭĭŏĞĬŏĞŀĶƢĔŅĶĨĶĺěĺńħĔĶħĵŌĶŇė

Cu@GO/PCE

8. įĸĸńıīƢȮ
œħƟŏĞĬŏĞŀĶƢĨĶĺěĺńħĔĶħĵŌĶŇėĪňŗĨĶŉĚħƟĺĵȮCu@GO/PCE ĽŅĴŅĶĩĨĶĺěĺńħĔĶħĵŌĶŇėŒĬ

ĮƤĽĽŅĺŃŐĸŃŏĸŊŀħœħƟ

9. įĸĔĶŃĪĭȮ
ĽŅĴŅĶĩĺŇŏėĶŅŃľƢĔĶħĵŌĶŇėœħƟĚƞŅĵȮŐĸŃĨƟĬĪŋĬĔŅĶĺŇŏėĶŅŃľƢĨŗŜŅħƟĺĵȮCu@GO/PCE 

ŏĞĬŏĞŀĶƢĪňŗĽŅĴŅĶĩĨĶĺěĺńħĔĶħĵŌĶŇėŒĬĮƤĽĽŅĺŃŐĸŃŏĸŊŀħœħƟ

ĔŅĶĮĶŃħŇļģƢĔĶħĵŌĶŇėŏĞĬŏĞŀĶƢĪŅĚŏėĴňœĲĲƚŅőħĵŒĝƟĺńĽħŋĬŅőĬĶƞĺĴĔńĭŀĬŋĳŅėőĸľŃ
The fabrication of uric acid sensor based on nanomaterial of graphene and 
metal particles
ĝŊŗŀĬńĔĺŇěńĵĬŅĚıŇĴıĶȮĴŃőĬĝńĵȮȮȮĽńĚĔńħėĦŃĺŇĪĵŅĻŅĽĨĶƢȮȮĴľŅĺŇĪĵŅĸńĵŐĴƞőěƟ
ĝŊŗŀĬńĔĺŇěńĵĶƞĺĴȮįĻ,ħĶ,ŀńĠĝĬŅȮĮĶňĝŅĺĶıńĬīƢȮȮĽńĚĔńħėĦŃĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮĴľŅĺŇĪĵŅĸńĵĶŅĝĳńĢıŇĭŌĸĽĚėĶŅĴ
ĚĭĮĶŃĴŅĦ300,000 ĭŅĪȮĶŃĵŃŏĺĸŅħŜŅŏĬŇĬĚŅĬ1ĮƖ

ěŋħŏħƞĬőėĶĚĔŅĶ: ŏĞĬŏĞŀĶƢĪŅĚŏėĴňœĲĲƚŅĽŜŅľĶńĭĨĶĺěĺńħĔĶħĵŌĶŇėĪŜŅĔŅĶĽĶƟŅĚŏĞĬŏĞŀĶƢĕŉŘĬħƟĺĵĕńŘĬĨŀĬŏħňĵĺħƟĺĵ
ĔŅĶŒľƟĻńĔĵƢœĲĲƚŅŐĭĭœĞėĸŇĔőĺĸŐĪĴŏĴĨĶňȮěŜŅĬĺĬȮ25 ĶŀĭȮŒĬĽŅĶĸŃĸŅĵœŀŀŀĬĕŀĚĪŀĚŐħĚŐĸŃĔĶŅĲƖĬŀŀĔœĞħƢĪňŗ
ĽńĚŏėĶŅŃľƢĕŉŘĬŏŀĚŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶȮľĸńĚěŅĔĔŅĶŒľƟĻńĔĵƢœĲĲƚŅěŃŏĔŇħŏĮƦĬȮCu@GOĭĬĕńŘĺœĲĲƚŅĨƟĬĪŋĬĨŗŜŅĕŀĚœĽƟħŇĬĽŀ
(Cu@GO/PCE)ŏĞĬŏĞŀĶƢĪňŗıńĥĬŅĕŉŘĬĽŅĴŅĶĩĬŜŅœĮĮĶŃĵŋĔĨƢĨĶĺěĺńħľŅĮĶŇĴŅĦĔĶħĵŌĶŇėŒĬĨńĺŀĵƞŅĚĮƤĽĽŅĺŃŐĸŃŏĸŊŀħ
œħƟŏĪňĵĭŏĪƞŅĔńĭŏĪėĬŇėĽŏĮėőĪĶőĲőĨŏĴĨĶňőħĵŏėĶŊŗŀĚŀƞŅĬœĴőėĶŏıĸĪȮŐĸŃŏĪňĵĭŏĪƞŅĔńĭĔŅĶĽƞĚĨĶĺěŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ
ŏĪėĬŇėĪŅĚĔŅĶŐıĪĵƢȮŒĝƟĨńĺŀĵƞŅĚŒĬĔŅĶĨĶĺěĺńħŏıňĵĚȮ50 œĴőėĶĸŇĨĶȮĔŖĽŅĴŅĶĩĪŜŅĔŅĶĨĶĺěĺńħħƟĺĵŏĞĬŏĞŀĶƢĪňŗ
ıńĥĬŅĕŉŘĬœħƟ

ĴŇĨŇĔŅĶĬŜŅœĮŒĝƟĮĶŃőĵĝĬƢ
X ŏĝŇĚĺŇĝŅĔŅĶ
ÃŏĝŇĚıŅĦŇĝĵƢ
ÃŏĝŇĚĬőĵĭŅĵ
ÃŏĝŇĚĽŅīŅĶĦŃ
ÃŏĝŇĚĝŋĴĝĬŐĸŃıŊŘĬĪňŗ

Uric acids

Purines

Hight Level

Uric acids

GOUT

ĨńĺŀĵƞŅĚ
ĽƞĚĨĶĺěľƟŀĚĮĢŇĭńĨŇĔŅĶėĸŇĬŇĔ
ŏĪėĬŇėĔŅĶŐıĪĵƢœĭőŀŐĸŖĭ

mg/dL

ĺŇīňĴŅĨĶģŅĬ
Microplate reader

mg/dL

ĺŇīňĪňŗıńĥĬŅĕŉŘĬ
ŏĞĬŏĞŀĶƢĨĶĺěĺńħĔĶħĵŌĶŇė

mg/dL
B1 3.7 3.7 3.8
B2 4.3 4.7 4.6

ĨŅĶŅĚĪňŗȮ1  ŏĮĶňĵĭŏĪňĵĭįĸĔŅĶĨĶĺěĺńħĶŃľĺƞŅĚĽƞĚĨĶĺěľƟŀĚĮĢŇĭńĨŇĔŅĶȮĺŇīňĴŅĨĶģŅĬȮ(Microplate 
reader) ŐĸŃĺŇīňĪňŗıńĥĬŅĕŉŘĬĨĶĺěĺńħħƟĺĵŏĞĬŏĞŀĶƢĵŌĶŇė

ĨńĺŀĵƞŅĚ
ĺŇīňĴŅĨĶģŅĬ

Microplate reader
mg/dL

ĺŇīňĪňŗıńĥĬŅĕŉŘĬ
ŏĞĬŏĞŀĶƢĨĶĺěĺńħĔĶħĵŌĶŇė

mg/dL
Urine1 32.10 59.80
Urine2 58.18 49.73
Urine3 102.31 105.63
Urine4 198.60 206.38

ĨŅĶŅĚĪňŗȮ2įĸĕŀĚĔŅĶĨĶĺěĺńħĔĶħĵŌĶŇėŒĬĨńĺŀĵƞŅĚĮƤĽĽŅĺŃȮŐĸŃŏĸŊŀħĨńĺŀĵƞŅĚ

ĨńĺŀĵƞŅĚ
ĺŇīňĴŅĨĶģŅĬ

Microplate reader
mg/dL

ĺŇīňĪňŗıńĥĬŅĕŉŘĬ
ŏĞĬŏĞŀĶƢĨĶĺěĺńħĔĶħĵŌĶŇė

mg/dL
Blood1 3.73 3.84
Blood2 3.41 3.54
Blood3 4.68 4.57
Blood4 3.01 3.05


