
Inrecentyears,theapplicationsofthesensorshaveattractedattentioninvariousfieldsincludinginelectricalappliancesandautomobiles.Theprimaryroleofthesesensorsintendedtomeasurethephysi-calquantitiessuchasheat,light,pressure,etc.Itiscalledaphysicalsensor,ontheotherhand,isre-ferredtoachemicalsensorwhichisasensorformeasuringthechemical.Inthisstudy,thewater-stableelectrospunpoly-acrylicacid(PAA)fibersweresuccessfullyfabri-cated by adding β-cyclodextrin as crosslinkingagentfollowedbythermaltreatmentat180°Cfor40minafterelectrospinningprocessduetoitsstabil-ityintheaqueoussolution.Thedipangleofthenon-crosslinkingfiberwaschangedduetoitspeelofffrom thesubstratewhichindicatedtheunstablefiber.Thewater-stabilityandsensitivityofthefiberswereimprovedusinglayer-by-layer(LbL)alternatedeposition of anionic PAA and cationicpoly(diallyldimentylammonium chloride)(PDADMAC)polyelectrolytesolutions.TheLbLofPAA andPDADMACwassuccessfullyprepared.Inangularscanmeasurement,thedipangleofLR-SPRreflectivityofthefiberafterincubateinaqueousso-lutionfor90minwasnotchangedwhichindicatingthatthisobtainedLbLcrosslinkingelectrospunfiberwasverystableintheaqueoussolutionandcon-

tained moreamountofavailablecarboxylgroupswhich necessary for adsorption the biomolecule.ComparisonoftheangularscanmeasurementoftheLbLwater-stableelectrospunfiberwithflatMPSsur-face(thegoldsubstrateafterchargedwithMPS),thedipanglewasshiftedtohigherangleduetotheLbLofthefiber.Inbiosensingstudy,thereflectivitywasincreasedafterinjectionofeachchemicalduetothebindingprocesswhichoccurredonthesensorchip.Byincreasingtheconcentrationofhuman-IgG,thedip anglein angularscan measurementwaschangedtohigherangle,indicatingthatthisLR-SPR sensorchiphasaconcentration-dependentandcanbeusedtodetecthumanIgG.TheLbL crosslinked-electrospunPAA fiberscanbeemployedasLR-SPRsensorchipwhichconsistsofthingoldfilm andlayerofCytop.TheLR-SPRsensorhaslargerevanescentfieldintensityandpene-tration depth ascompared to conventionalSPR.SincetheLbL crosslinked-electrospun PAA fiberscan enhancethesignalofLR-SPR spectroscopy,therefore,thewater-stableelectrospun PAA fibersbasedLR-SPR immunosensorwassuccessfullycon-structedfordetectionofhumanIgG.TheLR-SPRsensorchipbasedonthewater-stablePAAfibercanbeusedasabiosensorinthefurtherworkwhichmorefurtherexperimentswouldbeperformed.

― ―7

StudyonLong-rangeSurfacePlasmon

ResonanceBiosensorUsing

ElectrospunPolymerFibers

byNETSUWAN,Paphawadeeａ）

ａ）新潟大学自然科学研究科（DDP入学）
現在 RajamangalaUniversityofTechnologyLannaChiangRai

〔新潟大学博士（工学） 平成27年３月授与〕


