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AthreeＧdimensionalratiometricsensingstrategy
onunimolecularfluorescence—thermallyactivated

delayedfluorescencedualemission

WiththesupportbytheNationalNaturalScienceFoundationofChinaandpartiallybytheNationalKey
ResearchandDevelopmentProgramofChina,theresearchteamledbyProf．ZhuLiangLiang(朱亮亮)at
theStateKeyLaboratoryofMolecularEngineeringofPolymers,DepartmentofMacromolecularScience,
FudanUniversity,cooperatedwiththeresearchteamledbyProf．ÅgrenHansfromKTHRoyalInstitute
ofTechnologyandDr．DengChaofrom ZhejiangUniversity,reportedrecentlyonathreeＧdimensional
ratiometricsensingstrategyonunimolecularfluorescence—thermallyactivateddelayedfluorescencedual
emission,whichwaspublishedinNatureCommunications(２０１９,１０:７３１)．

Visualizedsensingthroughfluorescencesignalisapowerfulmethodforchemicalandphysicaldetection．
Inadditiontosensingthosecertainspeciesandsubstances,itbecomesmuchprosperouscurrentlytoapply
fluorescentsensorsinto the local microenvironment,for monitoring different behaviours of the
surroundingsinvariouschemicalorbiologicalprocesses．Zhusgrouppresentedanewparadigmforthe
creationoffluorescence (FL)—thermallyactivateddelayedfluorescence (TADF)DualEmissionona
singlemolecularemitter．Theteamsexpectthatsimultaneouschangeinemissionwavelengthandlifetime
oftheTADFsignalfromtheemitterinsensingwillultimatelygenerateabreakthroughtoaddressthe
aboveＧmentionedobstaclesfromamultiＧmodeperspective．Furthermore,fromtheselfＧcalibrationperspective,the
generalstrategyalsoreliesonthedualＧemissioncharacteristic,inwhichtheTADFsignalservedasasensingsignal
withitswavelengthandlifetimebothalteredcorrelatedtoenvironmentalpolarity,whereastheFLonealwayskept
unchangedandplayedtheroleasaninternalreference．Theydemonstratedthata３ＧDratiometricluminescent
sensingsystemupontheratiometricwavelength(YＧaxis)andlifetime(ZＧaxis)versuspolarity(XＧaxis)canbe
built,whichcanbeappliedtoreducethemeasurementerrorbyhalfonaverage,relativetothatwithgenerally
usinga２ＧDcurveonly．Aftertheestablishmentofthe３ＧDratiometricluminescentsensingstrategy,thesensor
wasfurtherappliedintoaprecisedetectionofthemicroenvironmentalpolarityvariationinacomplexphospholipid
systembothinvitroandinvivo,towardsprovidingnewinsightsforconvenientandaccuratediagnosisof
membranelesions．

Figure　Outlinefortheconstructionofa３ＧDratiometricluminescentsensor(wavelengthandlifetimeratioversuspolarity),
withtheemploymentoftheTADFfromaCTstateasasensingsignal,andtheFLfromtheLEstateasaninternalreference．


