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84 ₅ntelligentMNanotransducerMforMxeepaTumorMHypoxiaMModulationMandMynhancedM
xualaPhotosensitizerMPhotodynamicMTherapybbMACSiAppliediMaterialsiramp;iInterfacesZM2022ZM 9.5 4

83 RecentMprogressMonMlanthanideMscintillatorsMforMsoftMXarayatriggeredMbioimagingMandMdeepatissueM
theranosticsbMViewZM2021ZMfZMfdfddeff 7.8 2

82 LowMxoseMSoftMXaRayMRemotelyMTriggeredMLanthanideMNanovaccineMforMxeepMTissueMwOM asMReleaseM
andMuctivationMofMSystemicMuntiaTumorM₅mmunoresponsebMAdvancediScienceZM2021ZMlZMefddhgme 13.6 7

81 SoftMXaRayMStimulatedMLanthanidetMOzMNanoprobeMforMumplifyingMxeepMTissueMSynergisticM
PhotodynamicMandMuntitumorM₅mmunotherapybMAdvancediHealthcareiMaterialsZM2021ZMedZMefedeekh 10.1 4

80 uMHSaTriggeredMxualaModalMSecondMNeara₅nfraredcPhotoacousticM₅ntelligentMNanoprobeMforMHighlyM
SpecificM₅magingMofMwolorectalMwancerbMAnalyticaliChemistryZM2021ZMmgZMegfefaegfel 7.8 2

79 yndogenousMHSauctivatedMOrthogonalMSecondMNeara₅nfraredMymissiveMNanoprobeMforMRatiometricM
zluorescenceM₅magingMofMMetformina₅nducedMLiverM₅njurybMACSiNanoZM2021ZMeiZMgfdeagfee 16.7 28

78 HollowMMesoporousMvitPy azuMNanoshellMasMaMNovelMxualaStimuliaResponsiveMNanocarrierMforM
SynergisticMwhemoaPhotothermalMwancerMTherapybMACSiAppliediMaterialsiramp;iInterfacesZM2020ZMefZMgeekfageele9.5 13

77
ldlMnmMlightMtriggeredMlanthanideMnanoprobesMwithMenhancedMdownashiftingMemissionMbeyondMeiddM
nmMforMimagingaguidedMresectionMsurgeryMofMtumorMandMvascularMvisualizationbMTheranosticsZM2020ZM
edZMjlkiajlli

12.1 14

76 wlearableMShortwavea₅nfraredaymittingMNayrzhMNanoparticlesMforMNoninvasiveMxynamicMVascularM
₅magingbMChemistryiofiMaterialsZM2020ZMgfZMggjiaggki 9.6 25

75 uMgeneralMstrategyMforMdesigningMN₅Ra₅₅MemissiveMsilkMforMtheMinMvivoMmonitoringMofManMimplantedMstentM
modelMbeyondMeiddMnmbMJournaliofiMaterialsiChemistryiBZM2020ZMlZMhilkahimf 7.3 4

74 LanthanideavasedMUpconversionMNanoparticlesMforMvioimagingMupplicationsM2020ZMefmaeig 1

73 LowMdoseMsoftMXarayacontrolledMdeepatissueMlongalastingMNOMreleaseMofMpersistentMluminescenceM
nanoplatformMforMgasasensitizedManticancerMtherapybMBiomaterialsZM2020ZMfjgZMefdglh 15.6 11

72 TumorMmicroenvironmentMresponsiveMhollowMmesoporousMwoStMnOa₅w cxOXMintelligentM
nanoplatformMforMsynergisticallyMenhancedMtumorMmultimodalMtherapybMBiomaterialsZM2020ZMfjfZMefdghj 15.6 33

71 uMsoftMXarayMactivatedMlanthanideMscintillatorMforMcontrollableMNOMreleaseMandMgasasensitizedMcancerM
therapybMNanoscaleiHorizonsZM2020ZMiZMfjlafkg 10.8 9

70 Nawezn dZTbMScintillatorMasManMXarayMResponsiveMPhotosensitizerMforMMultimodalM₅maginga uidedM
SynchronousMRadiocRadiodynamicMTherapybMNanoiLettersZM2019ZMemZMlfghalfhh 11.5 69

69 N₅RaTriggeredMTheranosticMviSMLightMTransducerMforMOnaxemandMNOMReleaseMandMSynergisticM
 ascPhotothermalMwombinationMTherapyMofMTumorsbbMACSiAppliediBioiMaterialsZM2019ZMfZMhkjmahkkj 4.1 6

68
PolydopamineMcoatedMmultifunctionalMlanthanideMtheranosticMagentMforMvascularMmalformationMandM
tumorMvesselMimagingMbeyondMeiddMnmMandMimagingaguidedMphotothermalMtherapybMTheranosticsZM
2019ZMmZMgljjaglkl

12.1 35
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67
uM eneralM₅nMSituM rowthMStrategyMofMxesigningMTheranosticMNaLnzhtwufâ��xSMNanoplatformMforM₅nM
VivoMN₅Ra₅₅MOpticalM₅magingMveyondMeiddMnmMandMPhotothermalMTherapybMAdvancediTherapeuticsZM
2019ZMfZMelddeig

4.9 18

66 ldlMnmMlaseratriggeredMN₅Ra₅₅MemissiveMrareaearthMnanoprobesMforMsmallMtumorMdetectionMandMbloodM
vesselMimagingbMMaterialsiScienceiandiEngineeringiCZM2019ZMeddZMfjdafjl 8.3 26

65 ₅nMvivoMopticalMbioimagingMbyMusingMNdadopedMLazgMluminescentMnanorodsMinMtheMsecondM
nearainfraredMwindowbMJournaliofiRareiEarthsZM2019ZMgkZMmgeamgj 3.7 5

64 yndogenousMHSaTriggeredM₅nMSituMSynthesisMofMN₅Ra₅₅aymittingMNanoprobeMforM₅n´ VivoM₅ntelligentlyM
LightingMUpMwolorectalMwancerbMIScienceZM2019ZMekZMfekaffh 6.1 23

63 Nona₅nvasiveMOpticalM uidedMTumorMMetastasiscVesselM₅magingMbyMUsingMLanthanideMNanoprobeM
withMynhancedMxownaShiftingMymissionMbeyondMeiddMnmbMACSiNanoZM2019ZMegZMfhlafim 16.7 129

62 TheranosticMwarbonMxotsMwithM₅nnovativeMN₅Ra₅₅MymissionMforMinMVivoMRenalayxcretedMOpticalM₅magingM
andMPhotothermalMTherapybMACSiAppliediMaterialsiramp;iInterfacesZM2019ZMeeZMhkgkahkhh 9.5 146

61 uMhighMperformanceMScabasedMnanoprobeMforMthroughaskullMfluorescenceMimagingMofMbrainMvesselsM
beyondMeiddMnmbMNanoscaleZM2018ZMedZMmgmgamhdd 7.7 32

60 NonainvasiveMthroughaskullMbrainMvascularMimagingMandMsmallMtumorMdiagnosisMbasedMonMN₅Ra₅₅M
emissiveMlanthanideMnanoprobesMbeyondMeiddMnmbMBiomaterialsZM2018ZMekeZMeigaejg 15.6 81

59 SecondMnearainfraredMemissiveMlanthanideMcomplexMforMfastMrenalaclearableMin´ vivoMopticalM
bioimagingMandMtinyMtumorMdetectionbMBiomaterialsZM2018ZMejmZMgiahh 15.6 63

58 ShortawaveMnearainfraredMemissiveM dPOnNdMtheranosticMprobeMforMbioimagingMbeyondMegddMnmbbM
RSCiAdvancesZM2018ZMlZMeflgfaeflhd 3.7 15

57 yfficientMyrbiumaSensitizedMworecShellMNanocrystalsMforMShortMWaveM₅nfraredMvioimagingbMAdvancedi
OpticaliMaterialsZM2018ZMjZMelddjmd 8.1 46

56
MultifunctionalMvaYbznM dcyrMupconversionMnanoparticlesMforMinMvivoMtriamodalMupconversionMopticalZM
XarayMcomputedMtomographyMandMmagneticMresonanceMimagingbMMaterialsiScienceiandiEngineeringiCZM
2017ZMkiZMiedaiej

8.3 22

55
MMxopingM₅nducedMSimultaneousMPhasecSizeMwontrolMandMRemarkableMynhancedMUpconversionM
LuminescenceMofMNaLnzMProbesMforMOpticala uidedMTinyMTumorMxiagnosisbMAdvancediHealthcarei
MaterialsZM2017ZMjZMejdefge

10.1 25

54 uMmldMnmMlaseraactivatedMupconvertedMpersistentMprobeMforMN₅RatoaN₅RMrechargeableMinMvivoM
bioimagingbMNanoscaleZM2017ZMmZMkfkjakflg 7.7 51

53 XarayauctivatedMNeara₅nfraredMPersistentMLuminescentMProbeMforMxeepaTissueMandMRenewableMinM
VivoMvioimagingbMACSiAppliediMaterialsiramp;iInterfacesZM2017ZMmZMffegfaffehf 9.5 68

52 UpconversionMopticalcmagneticMresonanceMimagingaguidedMsmallMtumorMdetectionMandMin´ vivoM
triamodalMbioimagingMbasedMonMhighaperformanceMluminescentMnanorodsbMBiomaterialsZM2017ZMeeiZMmdaedg15.6 41

51 SoftMXarayMactivatedMNaYzn dcTbMscintillatingMnanorodsMforMinMvivoMdualamodalMXaraycXarayainducedM
opticalMbioimagingbMNanoscaleZM2017ZMedZMghfagid 7.7 24

50 HybridMlanthanideMnanoparticlesMasMaMnewMclassMofMbinaryMcontrastMagentsMforMinMvivoMTcTM
dualaweightedMMR₅MandMsynergisticMtumorMdiagnosisbMJournaliofiMaterialsiChemistryiBZM2016ZMhZMfkeiafkff7.3 22
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49 TunableMmulticolorMandMwhiteMluminescenceMinMTbgYcxygYcMnfYMdopedMwePOhMviaMenergyMtransferbM
JournaliofiAlloysiandiCompoundsZM2015ZMjgkZMhlmahmj 5.7 23

48
SubaednmMlanthanideMdopedMvaLuziMnanocrystalsnMShapeMcontrollableMsynthesisZMtunableMmulticolorM
emissionMandMenhancedMnearainfraredMupconversionMluminescencebMMaterialsiResearchiBulletinZM2015ZM
jhZMfkagf

5.1 8

47 HighMqualityMpolyacrylicMacidMmodifiedMmultifunctionMluminescentMnanorodsMforMtriamodalityM
bioimagingZMinMvivoMlongalastingMtrackingMandMbiodistributionbMNanoscaleZM2015ZMkZMihfaid 7.7 32

46 ynhancedMupconversionMluminescenceMandMsingleabandMredMemissionMofMNayrzhMnanocrystalsMviaM
MnfYMdopingbMJournaliofiAlloysiandiCompoundsZM2015ZMjelZMkkjakld 5.7 43

45
TumorMxetectionnMRemarkableMN₅RMynhancementMofMMultifunctionalMNanoprobesMforM₅nMVivoM
TrimodalMvioimagingMandMUpconversionMOpticalcTfaWeightedMMR₅a uidedMSmallMTumorMxiagnosisM
VudvbMzunctbMMaterbMhjcfdeiWbMAdvancediFunctionaliMaterialsZM2015ZMfiZMkedfakedf

15.6 5

44
RemarkableMN₅RMynhancementMofMMultifunctionalMNanoprobesMforM₅nMVivoMTrimodalMvioimagingMandM
UpconversionMOpticalcTfaWeightedMMR₅a uidedMSmallMTumorMxiagnosisbMAdvancediFunctionali
MaterialsZM2015ZMfiZMkeemakefm

15.6 106

43 MulticolorMtuningMtowardsMsingleMredaemissionMbandMofMupconversionMnanoparticlesMforMtunableM
opticalMcomponentMandMopticalcxarayMimagingMagentsMviaMweVgYWMdopingbMNanotechnologyZM2015ZMfjZMglikdf3.4 8

42
SimultaneousMRealizationMofMPhasecSizeMManipulationZMUpconversionMLuminescenceMynhancementZM
andMvloodMVesselM₅magingMinMMultifunctionalMNanoprobesMThroughMTransitionMMetalMMnfYMxopingbM
AdvancediFunctionaliMaterialsZM2014ZMfhZMhdieahdim

15.6 190

41 MultiafunctionalMNayrzhnYbMnanorodsnMenhancedMredMupconversionMemissionZMinMvitroMcellZMinMvivoM
XarayZMandMTfaweightedMmagneticMresonanceMimagingbMNanoscaleZM2014ZMjZMfliiajd 7.7 42

40 wontrollableMmulticolorMoutputZMwhiteMluminescenceMandMcathodoluminescenceMpropertiesMofMhighM
qualityMNawezhnLngYMVLngYMqMyugYZMxygYZMTbgYWMnanorodsbMRSCiAdvancesZM2014ZMhZMhmmejahmmfg 3.7 13

39 UrchinalikeMwecTbMcoadopedM dPOMhollowMspheresMforMinMvivoMluminescencecXarayMbioimagingMandM
drugMdeliverybMBiomaterialsiScienceZM2014ZMfZMehdhaehee 7.4 34

38 OneapotMsynthesisMofMPy MmodifiedMvaLuzâ��n dcYbcyrMnanoprobesMforMdualamodalMinMvivoM
upconversionMluminescenceMandMXarayMbioimagingbMDaltoniTransactionsZM2014ZMhgZMegghgal 4.3 16

37 Py ylatedMNaLuzhnMYbcyrMupconversionMnanophosphorsMforMinMvivoMsynergisticMfluorescencecXarayM
bioimagingMandMlongalastingZMrealatimeMtrackingbMBiomaterialsZM2014ZMgiZMmjlmamk 15.6 51

36 SynergisticMdualamodalityMinMvivoMupconversionMluminescencecXarayMimagingMandMtrackingMofM
amineafunctionalizedMNaYbzVhWnyrMnanoprobesbMACSiAppliediMaterialsiramp;iInterfacesZM2014ZMjZMglgmahj 9.5 70

35 SubaedMnmMvaLaznMncYbcyrMnanoprobesMforMdualamodalMsynergisticMinMvivoMupconversionM
luminescenceMandMXarayMbioimagingbMJournaliofiMaterialsiChemistryiBZM2014ZMfZMjifkajigg 7.3 22

34
TunableMmulticolorMupconversionMluminescenceMandMparamagneticMpropertyMofMtheMlanthanideM
dopedMfluorescentcmagneticMbiafunctionMNaYbzhMmicrotubesbMJournaliofiAlloysiandiCompoundsZM
2014ZMilmZMidfaidj

5.7 19

33 xualamodalMupconversionMfluorescentcXarayMimagingMusingMligandafreeMhexagonalMphaseM
NaLuzhn dcYbcyrMnanorodsMforMbloodMvesselMvisualizationbMBiomaterialsZM2014ZMgiZMfmghahe 15.6 113

32 MonodispersedMLazgMnanocrystalsnMshapeacontrollableMsynthesisZMexcitationapoweradependentM
multiacolorMtuningMandMintenseMnearainfraredMupconversionMemissionbMNanotechnologyZM2014ZMfiZMdjikdg 3.4 12
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31
UpconversionnMSimultaneousMRealizationMofMPhasecSizeMManipulationZMUpconversionMLuminescenceM
ynhancementZMandMvloodMVesselM₅magingMinMMultifunctionalMNanoprobesMThroughMTransitionMMetalM
MnfYMxopingMVudvbMzunctbMMaterbMfjcfdehWbMAdvancediFunctionaliMaterialsZM2014ZMfhZMhemjahemj

15.6 9

30 ₅dentificationMofMtheMactiveMsitesMinMtheMmethyltransferasesMofMaMtranscribingMdsRNuMvirusbMJournaliofi
MoleculariBiologyZM2014ZMhfjZMfejkakh 6.5 13

29
SurfaceMligandamediatedMphaseMandMupconversionMluminescenceMtuningMofMmultifunctionalM
Na dzhnYbcyrMmaterialsMwithMparamagneticMandMcathodoluminescentMcharacteristicsbMOpticali
MaterialsZM2013ZMgiZMfjmeafjmk

3.3 13

28 HighMqualityMmultiafunctionalMNayrzhMnanocrystalsnMstructureacontrolledMsynthesisZMphaseainducedM
multiacolorMemissionsMandMtunableMmagneticMpropertiesbMJournaliofiMaterialsiChemistryiCZM2013ZMeZMiifd 7.1 35

27
SimultaneousMsynthesisMandMamineafunctionalizationMofMsingleaphaseMvaYzinYbcyrMnanoprobeMforM
dualamodalMinMvivoMupconversionMfluorescenceMandMlongalastingMXarayMcomputedMtomographyM
imagingbMNanoscaleZM2013ZMiZMjdfgam

7.7 74

26 HydrothermalMSynthesisMandMTunableMMulticolorMUpconversionMymissionMofMwubicMPhaseM
YfOgNanoparticlesbMAdvancesiiniCondensediMatteriPhysicsZM2013ZMfdegZMeaj 1 5

25 ₅ntenseMRedMUpconversionMymissionMandMShapeMwontrolledMSynthesisMofM dfOgnYbcyrMNanocrystalsbM
AdvancesiiniCondensediMatteriPhysicsZM2013ZMfdegZMeai 1 4

24 LanthanideMdopingafacilitatedMgrowthMofMultrasmallMmonodisperseMvafLazkMnanocrystalsMwithM
excellentMphotoluminescencebMJournaliofiColloidiandiInterfaceiScienceZM2012ZMgjlZMhmaii 9.3 32

23 xualamodalMfluorescentcmagneticMbioprobesMbasedMonMsmallMsizedMupconversionMnanoparticlesMofM
amineafunctionalizedMva dzinYbcyrbMNanoscaleZM2012ZMhZMieelafh 7.7 91

22 SizeadependentMcolorimetricMvisualMdetectionMofMmelamineMinMmilkMatMedMppbMlevelMbyM
citrateastabilizedMuuMnanoparticlesbMAnalyticaliMethodsZM2012ZMhZMfhmm 3.2 27

21 viafunctionalMNaLuzhn dgYcYbgYcTmgYMnanocrystalsnMstructureMcontrolledMsynthesisZMnearainfraredM
upconversionMemissionMandMtunableMmagneticMpropertiesbMJournaliofiMaterialsiChemistryZM2012ZMffZMmlkd 141

20 Py MmodifiedMva dzâ��nYbcyrMnanoprobesMforMmultiamodalMupconversionMfluorescentZMinMvivoMXarayM
computedMtomographyMandMbiomagneticMimagingbMBiomaterialsZM2012ZMggZMmfgfal 15.6 221

19 xeepMultravioletMphotoluminescenceMofMwaterasolubleMselfapassivatedMgrapheneMquantumMdotsbMACSi
NanoZM2012ZMjZMiedfaed 16.7 1323

18 HighMuniformityMandMmonodispersityMofMsodiumMrareaearthMfluorideMnanocrystalsnMcontrollableM
synthesisZMshapeMevolutionMandMopticalMpropertiesbMCrystEngCommZM2011ZMegZMeglhaegmd 3.3 66

17 ModifyingMcrystalMphaseZMshapeZMsizeZMopticalMandMmagneticMpropertiesMofMmonodispersedM
multifunctionalMNaYbzhMnanocrystalsMthroughMlanthanideMdopingbMCrystEngCommZM2011ZMegZMhfkj 3.3 55

16 ₅ntenseMblueMphotoluminescenceMofMtheMTmgYcYbgYMcoadopedMsingleacrystallineMhexagonalMphaseM
NaYzhMnanorodsbMJournaliofiAlloysiandiCompoundsZM2011ZMidmZMfihdafihg 5.7 18

15 SolvothermalMsynthesisMofMmonodisperseMultrasmallMcubicastructureMvafYbzkMnanocrystalsMwithM
intenseMupconversionbMJournaliofiAlloysiandiCompoundsZM2011ZMidmZMkmhgakmhk 5.7 17

14 TunableMMulticolorMUpconversionMymissionsMandMParamagneticMPropertyMofMMonodispersedM
vifunctionalMLanthanideaxopedMNa dzhMNanorodsbMJournaliofiPhysicaliChemistryiCZM2011ZMeeiZMfdeheafdehk3.8 119

(2011-2014)

5



13 UpconversionMluminescenceMandMmagneticMpropertiesMofMligandafreeMmonodisperseMlanthanideM
dopedMva dziMnanocrystalsbMJournaliofiLuminescenceZM2011ZMegeZMfihhafihm 3.8 21

12 upplicationMofMsymmetryMadaptedMfunctionMmethodMforMthreeadimensionalMreconstructionMofM
octahedralMbiologicalMmacromoleculesbMInternationaliJournaliofiBiomedicaliImagingZM2010ZMfdedZMemifkh 5.2 2

11 HighlyMUniformMTmgYaxopedMNaYbzhMMicrotubesnMwontrolledMSynthesisMandM₅ntenseMUltravioletM
PhotoluminescencebMJournaliofiPhysicaliChemistryiCZM2010ZMeehZMedkidaedkih 3.8 56

10 SynthesisMandMmulticolorMupconversionMofMTmgYcyrgYcYbgYMdopedMNaMVYebiNadbiWMzjMsingleacrystalM
nanorodsbMJournaliofiAlloysiandiCompoundsZM2010ZMhmgZMhkjahld 5.7 15

9 zabricationZMformationMmechanismMandMopticalMpropertiesMofMnovelMsingleacrystalMyrgYMdopedM
NaYbzhMmicroatubesbMJournaliofiMaterialsiChemistryZM2010ZMfdZMfeif 28

8 womputationalMcomparisonMofMtheMconventionalMmultisliceMmethodMandMtheMrealMspaceMmultisliceM
methodMforMsimulatingMexitMwavefunctionsbMMicronZM2009ZMhdZMgegam 2.3 14

7 TriacolorMupconversionMluminescenceMofMRareMearthMdopedMvaTiOgMnanocrystalsMandMloweredMcolorM
separationbMOpticsiExpressZM2009ZMekZMmdlmaml 3.3 45

6 SymmetryaadaptedMsphericalMharmonicsMmethodMforMhigharesolutionMgxMsingleaparticleM
reconstructionsbMJournaliofiStructuraliBiologyZM2008ZMejeZMjhakg 3.4 38

5 unMuccurateM₅mageMSimulationMMethodMforMHighaOrderMLaueMZoneMyffectsbMChineseiPhysicsiLettersZM
2008ZMfiZMekkfaekki 1.8

4 uMfastMreciprocalMspaceMmethodMforMimageMsimulationbMUltramicroscopyZM2008ZMedlZMeieham 3.1 2

3 HalfManalyticalMmethodMwithMapplicationMtoMtheMhighMorderMLaueMzoneMeffectsMinMmonoclinicMandM
triclinicMcrystalsbMMicronZM2008ZMgmZMkmeaj 2.3

2 ThreeaximensionalMReconstructionMofM₅cosahedralMVirusMbyMSymmetryaudaptedMzunctionsbMChinesei
PhysicsiLettersZM2007ZMfhZMekjkaekkd 1.8

1 uMOneaximensionalMMethodMforMwalculatingMtheMyxitMWavefunctionbMChineseiPhysicsiLettersZM2006ZMfgZMhegahej1.8
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