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SingleＧmoleculedetectionofbiomarkersand
localizedcellularphotothermaltherapyusing
nanointerfacefunctionalizedopticalmicrofiber

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamledbyProf．
GuanBaiOu (关 柏 鸥)attheInstituteofPhotonicsTechnology,Jinan University,developedultraＧ
sensitivefiberopticbiosensorsthatareabletodetectthebreastcancerbiomarkersatthesinglemolecule
levelandtokillthecancercellsthroughthephotothermaleffect,whichwaspublishedinScienceAdvances

Figure　 (A)Scheme ofthefunctionalization ofthe optical microfiber
biosensor．(B)SinglemoleculeresponseofthesensortoErbB２(eachErbB２
moleculecausesastepchangeinthesensoroutputwavelength)．(C—D)
Opticalmicroscopyimagesofthemicrofibercapturingcancercellandkillingit
throughphotothermaleffect．

(２０１９,５:eaax４６５９)．
Fortheearlydiagnosisofdiseases,thereisastrongdemandforbiosensorsthatcanrapidlydetect

biomarkersatultralowconcentrationsorevenatthesingleＧmoleculelevel．Comparedtoothertypesof
biosensors,fiberopticbiosensorshavedistinctiveadvantagesoflowcost,smallsize,flexibility,andbeing
suitableforinＧvivo applications．However,therelativelylow sensitivityatpicomolarconcentrations
stronglyhinderstheiruse．

Guansgrouphasdemonstratedtheinterfacialsensitizationtechnologythatcansignificantlyenhancethe
sensitivityoffiberＧopticbiosensors．Thistechnologydoesnotdependontheopticalstructureandis
generallyapplicabletofiberoptictransducerssuchaslongＧperiodfibergratings,DＧshapefibers,and
micro/nanofibers．Theyusedthetaperedmicrofiberinterferometer,whichissimpleinstructureandeasy
tomanufacture,astransducer．Themicrofibersurfacewasfunctionalizedwithaplasmonicnanointerface
consistingofblackphosphorus(BP)ＧsupportedAunanohybrids．Thenanointerfacestronglyenhancesthe
interactionbetweenthemicrofiberevanescentfieldandthesurrounding mediumthroughthelocalizedＧ
surfaceplasmonresonances(LSPRs)effect．Bydesigningthegoldnanohybrid,theplasmonresonancewas
adjustedtotheopticalcommunicationwindow(１５５０nmband)sothatthelowＧcostcomponentscommonly
usedintheopticalcommunicationindustrycanbeusedtobuildthesensingsystem．Thesensorwas
designedtobespecificallysensitivetoErbB２antibodies,akindofwellＧestablishedbreastcancerbiomarker．The
sensorwasabletodetecttheErbB２targetmoleculesatconcentrationsrangingfrom１０zMto１００nM,witha

detectionlimitof６．７２zM,enabling
detectionatthesingleＧmoleculelevel．

The nanointerface functionalized
microfibercancapturethebreastcancer
cellsatanultralowconcentration．The
BPＧsupportedAunanointerfaceabsorbed
the９８０nm pumplightthrough the
evanescentfieldtogenerateheatand
heatＧtreatthecancercells．Whenthe
heataccumulatedtoacertainextent,the
cancelcellsweredisrupted．Thiswork
opensupapossibleapproachforthe
integration of cellular diagnosis and
treatment．


