
•ResearchHighlights•

４２　　　 Vol．２６,No．４,２０１８　　SCIENCEFOUNDATIONINCHINA

LifetimeＧengineerednanoparticlesunlock
multiplexedinvivoimaging

WiththesupportbytheNationalNaturalScienceFoundationofChina,astudybytheresearchgroup
ledbyProf．ZhangFan(张凡)fromtheDepartmentofChemistry,StateKeyLaboratoryofMolecular
EngineeringofPolymers,ShanghaiKeyLaboratoryofMolecularCatalysisandInnovativeMaterialsand
iChem,FudanUniversitydemonstratedthatfluorescencelifetimeiscapableandreliableforquantitatively
multiplexingbiomarkersforcancerdiagnosisinvivo,whichwaspublishedinNatureNanotechnology
(２０１８,１３:９４１—９４６)．

Cancerhasbeenoneofthemajorthreatstohumanbeingsforcenturies．Diagnosticandprognostic
classificationsoftumorsextensivelyrelyonimmunohistochemistry(IHC)performedexvivo,requiring
tissuesamplescollectedviabiopsy．However,IHCissemiＧquantitativeandsubjective,whichmayresult
invariationoftheresultsduetothebiopsy,sampleprocessingandscoringprocedures．Besides,itistimeＧ
andlaborＧconsuming,andcannotquantify multiplebiomarkerssimultaneously．Italsohastheriskof
tumourcellreseedingfollowingbiopsy．Therefore,itischallengetodevelopanewstrategyforprecise

Figure　Procedures and results for in vivo
multiplexing ofcancer biomarkers usinglifetime
channle．

diagnosisofcancerwithoutthesurgery．
Prof．ZhangandhiscoworkershaverecentlyreportedaconceptualadvancebycreatinglifetimeＧ

engineeredlanthanidenanoparticlesemittinginthesecondnearＧinfrared(NIRＧII)windowandillustrated
thefeasibilityformultiplexedinvivoimaging．Intheir
work,theydevisedacore/multiＧshellstructurebased
onlanthanide nanoparticles． Through a systematic
approachofcontrolledenergyrelayaswellconventional
doping method,an unprecedented dynamic ranges
spanning３ordersofmagnitudeforlifetimetuningupon
asingleemissionband．Themanipulatedlifetimesof
NIRＧII nanoparticles are independent of absolute
intensityandtherefore moretoleranttotheambient
background．TheyshowedthateventhesignalＧtoＧnoise
ratioofconventionalintensity measurementdropped
below１􀆰５;thelifetimesremainedconsistentandcould
be robustly detected from deep tissues． The
universalityoftheenergyrelayfortuninglifetimewas
demonstratedbycreatingotherlanthanideionsemitting
inthe NIRＧII window．Theyalsodemonstratedthe
multiplexed quantification of tumor biomarker
expressionsinsitu,whichyieldedresultscorrelated
wellwithconventionalwesternblotandIHCtestsbut
wasnonＧinvasiveandsimpler．
Inshort,this workreportsthefirstＧever NIRＧII

probeswith much morerobustandreliablelifetime
tunabilityforinvivo multiplexedimagingofpractical
opportunities,whichisexpectedtoshifttheparadigm
fortherelatedmaterialsciencesandtechnologies．


