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99 wesignableMYolkâ��ShellM[email´ protected]MPetalousM–eterostructures]MChemistryfoffMaterialsZM2014ZM
dhZMcccl[ccdg 9.6 185

98 MesoporousMmetal[organicMframeworksMwithMsize[ZMshape[ZMandMspace[distribution[controlledMporeM
structure]MAdvancedfMaterialsZM2015ZMdiZMdlde[l 24 184

97 zradientMPorousMxlasticM–ydrogelsMwithMShape[MemoryMPropertyMandMtnisotropicMResponsesMforM
ProgrammableMLocomotion]MAdvancedfFunctionalfMaterialsZM2015ZMdgZMidid[idil 15.6 179
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organohydrogels]MMaterialsfHorizonsZM2019ZMhZMglg[hbe 14.4 178
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94 ]MJournalfoffMicroelectromechanicalfSystemsZM2018ZMdiZMdih[dkk 2.5 137

93 varbonMNanocoil[uasedMyast[ResponseMandMylexibleM–umidityMSensorMforMMultifunctionalM
tpplications]MACSfAppliedfMaterialsfnamp;fInterfacesZM2019ZMccZMfdfd[fdgc 9.5 129

92 xxtremelyMweformableZMTransparentZMandM–igh[PerformanceMzasMSensorMuasedMonM onicMvonductiveM
–ydrogel]MACSfAppliedfMaterialsfnamp;fInterfacesZM2019ZMccZMdehf[deie 9.5 124

91 –ighlyMStretchableMandMTransparentMThermistorMuasedMonMSelf[–ealingMwoubleMNetworkM–ydrogel]M
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withManM ntegratedMMicroheater]MACSfAppliedfMaterialsfnamp;fInterfacesZM2015ZMiZMdigbd[cb 9.5 108

88 Origami[inspiredMelectret[basedMtriboelectricMgeneratorMforMbiomechanicalMandMoceanMwaveMenergyM
harvesting]MNanofEnergyZM2020ZMhiZMcbfcli 17.1 106
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AdvancedfScienceZM2017ZMfZMchbbecl 13.6 102

86 yreestandingMgrapheneMpaperMdecoratedMwithMdw[assemblyMofMtusPtMnanoparticlesMasMflexibleM
biosensorsMtoMmonitorMliveMcellMsecretionMofMnitricMoxide]MBiosensorsfandfBioelectronicsZM2013ZMflZMic[k 11.8 100

85 vhemicallyMfunctionalizedMewMgrapheneMhydrogelMforMhighMperformanceMgasMsensing]MJournalfoff
MaterialsfChemistryfAZM2016ZMfZMkceb[kcfb 13 84

84 ewMsuperhydrophobicMreducedMgrapheneMoxideMforMactivatedMNOdMsensingMwithMenhancedMimmunityM
toMhumidity]MJournalfoffMaterialsfChemistryfAZM2018ZMhZMfik[fkk 13 84

83 wualMvonductiveMNetworkM–ydrogelMforMaM–ighlyMvonductiveZMSelf[–ealingZMtnti[yreezingZMandM
Non[wryingMStrainMSensor]MACSfAppliedfPolymerfMaterialsZM2020ZMdZMllh[cbbg 4.3 77
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82 UltrasensitiveMandMStretchableMTemperatureMSensorsMuasedMonMThermallyMStableMandMSelf[–ealingM
Organohydrogels]MACSfAppliedfMaterialsfnamp;fInterfacesZM2020ZMcdZMclbhl[clbil 9.5 76

81 vonductiveM–ydrogel[MandMOrganohydrogel[uasedMStretchableMSensors]MACSfAppliedfMaterialsfnamp;f
InterfacesZM2021ZMceZMdcdk[dcff 9.5 75

80 PiezoelectricMZnOMthinMfilmsMforMdwOyMMxMSMvibrationalMenergyMharvesting]MSurfacefandfCoatingsf
TechnologyZM2019ZMeglZMdkl[dlg 4.4 70

79
MultifunctionalM–ighlyMSensitiveMMultiscaleMStretchableMStrainMSensorMuasedMonMaM
zrapheneazlycerol[KvlMSynergisticMvonductiveMNetwork]MACSfAppliedfMaterialsfnamp;fInterfacesZM
2018ZMcbZMecich[ecidf

9.5 63

78 tMnovelMtwo[degree[of[freedomMMxMSMelectromagneticMvibrationMenergyMharvester]MJournalfoff
MicromechanicsfandfMicroengineeringZM2016ZMdhZMbegbdb 2 62

77 ylexibleZMewMSnSdaReducedMgrapheneMoxideMheterostructuredMNOdMsensor]MSensorsfandfActuatorsfB:f
ChemicalZM2020ZMebgZMcdiffg 8.5 58

76  mprovedMkineticsMofMmethanolMoxidationMonMPtahollowMcarbonMsphereMcatalysts]MElectrochimicafActaZM
2008ZMgeZMkefc[kefg 6.7 57

75 UltrasensitiveZMStretchableZMandMyast[ResponseMTemperatureMSensorsMuasedMonM–ydrogelMyilmsMforM
WearableMtpplications]MACSfAppliedfMaterialsfnamp;fInterfacesZM2021ZMceZMdckgf[dckhf 9.5 42

74 uoostedMsensitivityMofMgrapheneMgasMsensorMviaMnanoporousMthinMfilmMstructures]MSensorsfandf
ActuatorsfB:fChemicalZM2018ZMdggZMckbg[ckce 8.5 41

73 Three[wimensionalMzrapheneM–ydrogelMwecoratedMwithMSnOMforM–igh[PerformanceMNOMSensingMwithM
xnhancedM mmunityMtoM–umidity]MACSfAppliedfMaterialsfnamp;fInterfacesZM2020ZMcdZMdhef[dhfe 9.5 41

72 Three[wimensional[StructuredMuoron[MandMNitrogen[wopedMzrapheneM–ydrogelMxnablingM
–igh[SensitivityMNOMwetectionMatMRoomMTemperature]MACSfSensorsZM2019ZMfZMckkl[cklk 9.2 40

71 SynthesisMofMSingleMvrystallineMtnataseMTiOdMUbbcVMTetragonalMNanosheet[trrayMyilmsMonM
yluorine[wopedMTinMOxideMSubstrate]MJournalfoffthefAmericanfCeramicfSocietyZM2011ZMlfZMecb[ecg 3.8 40

70 zreenMSynthesisMofMewMvhemicallyMyunctionalizedMzrapheneM–ydrogelMforM–igh[PerformanceMN–MandM
NOMwetectionMatMRoomMTemperature]MACSfAppliedfMaterialsfnamp;fInterfacesZM2020ZMcdZMdbhde[dbhed 9.5 38

69 –ierarchicalM–oneycomb[StructuredMxlectretaTriboelectricMNanogeneratorMforMuiomechanicalMandM
MorphingMWingMxnergyM–arvesting]MNanovMicrofLettersZM2021ZMceZMcde 19.5 37

68  nMsituMsynthesisMofMlarge[areaMsingleMsub[cbMnmMnanoparticleMarraysMbyMpolymerMpenMlithography]M
NanoscaleZM2014ZMhZMifl[gd 7.7 36

67 –igh[PerformanceMPressureMSensorsMuasedMonMewMMicrostructureMyabricatedMbyMaMyacileMTransferM
Technology]MAdvancedfMaterialsfTechnologiesZM2019ZMfZMckbbhfb 6.8 35

66 MultifunctionalMandM–igh[SensitiveMSensorMvapableMofMwetectingM–umidityZMTemperatureZMandMylowM
StimuliMUsingManM ntegratedMMicroheater]MACSfAppliedfMaterialsfnamp;fInterfacesZM2019ZMccZMfeeke[feeld 9.5 35

65 Rapid[responseZMreversibleMandMflexibleMhumidityMsensingMplatformMusingMaMhydrophobicMandMporousM
substrate]MJournalfoffMaterialsfChemistryfBZM2019ZMiZMdbhe[dbie 7.3 34
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64 xnhancedMelectrostaticMvibrationalMenergyMharvestingMusingMintegratedMopposite[chargedMelectrets]M
JournalfoffMicromechanicsfandfMicroengineeringZM2017ZMdiZMbffbbd 2 32

63 –ighlyMStableMPd[uasedMvatalyticMNanoarchitecturesMforMLowMTemperatureMyuelMvells]MFuelfCellsZM
2008ZMkZMfdl[feg 2.9 30

62 UltrastableZMstretchableZMhighlyMconductiveMandMtransparentMhydrogelsMenabledMbyMsalt[percolationM
forMhigh[performanceMtemperatureMandMstrainMsensing]MJournalfoffMaterialsfChemistryfCZ 7.1 26

61 StretchableZMStableZMandMRoom[TemperatureMzasMSensorsMuasedMonMSelf[–ealingMandMTransparentM
Organohydrogels]MACSfAppliedfMaterialsfnamp;fInterfacesZM2020ZMcdZMgdbib[gdbkc 9.5 24

60 Ultra[SensitiveZMweformableZMandMTransparentMTriboelectricMTactileMSensorMuasedMonMMicro[PyramidM
PatternedM onicM–ydrogelMforM nteractiveM–uman[MachineM nterfaces]]MAdvancedfScienceZM2022ZMedcbfchk 13.6 22

59 Miura[origami[inspiredMelectretatriboelectricMpowerMgeneratorMforMwearableMenergyMharvestingMwithM
water[proofMcapability]MMicrosystemsfandfNanoengineeringZM2020ZMhZMgh 7.7 20

58 RecentMtdvancesMinMzasMandM–umidityMSensorsMuasedMonMewMStructuredMandMPorousMzrapheneMandM tsM
werivativesM2020ZMdZMcekc[cfcc 19

57 ParallelMnear[fieldMphotolithographyMwithMmetal[coatedMelastomericMmasks]MLangmuirZM2015ZMecZMcdcb[i 4 17

56
yabricationMofMTwo[wimensionalMvrystallineMOrganicMyilmsMbyMTiltedMSpinMvoatingMforM
–igh[PerformanceMOrganicMyield[xffectMTransistors]MACSfAppliedfMaterialsfnamp;fInterfacesZM2019ZM
ccZMiddh[idef

9.5 16

55 PreparationMandMThermoelectricMPropertiesMofMPolycrystallineM nfSneâ��xMbyMMechanicalMtlloyingMandM
–otMPressing]MJournalfoffElectronicfMaterialsZM2012ZMfcZMcbii[cbkb 1.9 16

54 Solution[basedMSnzaOMthin[filmMtransistorsMforMZn[MandM n[freeMoxideMelectronicMdevices]MAppliedf
PhysicsfLettersZM2018ZMcceZMcddcbc 3.4 16

53 zasMsensingMmaterialsMroadmap]MJournalfoffPhysicsfCondensedfMatterZM2021ZMeeZM 1.8 15

52 ]MIEEEfElectronfDevicefLettersZM2019ZMfbZMcbff[cbfi 4.4 14

51
Solvothermal[inducedMconversionMofMone[dimensionalMmultilayerMnanotubesMtoMtwo[dimensionalM
hydrophilicMVOxMnanosheetsmMsynthesisMandMwaterMtreatmentMapplication]MACSfAppliedfMaterialsf
namp;fInterfacesZM2013ZMgZMcbekl[lf

9.5 14

50 yabricationMofMtgâ��Snâ��Sbâ��TeMbasedMthermoelectricMmaterialsMbyMMt[PtSMandMtheirMproperties]M
JournalfoffAlloysfandfCompoundsZM2010ZMgbiZMchi[cic 5.7 14

49 MechanisticMstudyMonMnickel[molybdenumMbasedMelectrocatalystsMforMtheMhydrogenMevolutionM
reaction]MJournalfoffCatalysisZM2020ZMekkZMcdd[cdl 7.3 13

48 xnvironmentMtolerantZMadaptableMandMstretchableMorganohydrogelsmMpreparationZMoptimizationZMandM
applications]]MMaterialsfHorizonsZM2022ZM 14.4 13

47  on[vonductiveM–ydrogel[uasedMStretchableZMSelf[–ealingZMandMTransparentMNOMSensorMwithM–ighM
SensitivityMandMSelectivityMatMRoomMTemperature]MSmallZM2021ZMciZMedcbflli 11 12
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46 tnMultrastretchableZMhigh[performanceZMandMcrosstalk[freeMproximityMandMpressureMbimodalMsensorM
basedMonMionicMhydrogelMfibersMforMhuman[machineMinterfaces]]MMaterialsfHorizonsZM2022ZM 14.4 12

45 NanostructuredM–igh[PerformanceMThin[yilmMTransistorsMandMPhototransistorsMyabricatedMbyMaM
–igh[YieldMandMVersatileMNear[yieldMNanolithographyMStrategy]MACSfNanoZM2019ZMceZMhhck[hheb 16.7 11

44 xpitaxialMgrowthMofMsuccessiveMvdSeMultrathinMfilmsMandMquantumMdotMlayersMonMTiOdMnanorodMarraysM
forMphoto[electrochemicalMcells]MRSCfAdvancesZM2014ZMfZMcdcgf 3.7 11

43 Self[–ealingZMSelf[tdhesiveMandMStableMOrganohydrogel[uasedMStretchableMOxygenMSensorMwithM
–ighMPerformanceMatMRoomMTemperature]]MNanovMicrofLettersZM2022ZMcfZMgd 19.5 11

42 Micro[patterningMofMresin[bondedMNdyeuMmagnetMforMaMfullyMintegratedMelectromagneticMactuator]M
SolidvStatefElectronicsZM2017ZMcekZMhh[id 1.7 10

41 Large[treaMSub[WavelengthMOpticalMPatterningMviaMLong[RangeMOrderedMPolymerMLensMtrray]MACSf
AppliedfMaterialsfnamp;fInterfacesZM2016ZMkZMchehk[ik 9.5 10

40
SynthesisZMvharacterizationZMandMMemoryMPerformanceMofMTwoMPhenazineaTriphenylamine[uasedM
OrganicMSmallMMoleculesMthroughMwonor[tcceptorMwesign]MAsianfJournalfoffOrganicfChemistryZM2015ZM
fZMhfh[hgc

3 10

39 vonstructingMxlectrophoreticMwisplaysMonMyoldableMPaper[uasedMxlectrodesMbyMaMyacileMTransferringM
Method]MACSfAppliedfElectronicfMaterialsZM2020ZMdZMceeg[cefd 4 9

38 yabricationMofMUltrathinMZnUO–VMNanosheetsMasMwrugMvarriers]MNanofResearchZM2016ZMlZMdgdb[dgeb 10 9

37 ProductionMofMcentimeter[scaleMgradientMpatternsMbyMgradedMelastomericMtipMarray]MACSfAppliedf
Materialsfnamp;fInterfacesZM2015ZMiZMhllc[ibbb 9.5 8

36 ventimeter[scaleMsubwavelengthMphotolithographyMusingMmetal[coatedMelastomericMphotomasksM
withMmodulatedMlightMintensityMatMtheMobliqueMsidewalls]MLangmuirZM2015ZMecZMgbbg[ce 4 8

35 –ydrogel[MandMorganohydrogel[basedMstretchableZMultrasensitiveZMtransparentZMroom[temperatureM
andMreal[timeMNOMsensorsMandMtheMmechanism]]MMaterialsfHorizonsZM2022ZM 14.4 8

34 MultifunctionalMtluminaMvompositesMwithMTougheningMandMvrack[–ealingMyeaturesMViaM
 ncorporationMofMNitlMParticles]MJournalfoffthefAmericanfCeramicfSocietyZM2015ZMlkZMchck[chdg 3.8 7

33 ThermoelectricMPropertiesMofMSn[SubstitutedMtgPbMmMSbTeMmYdMviaMtheMRouteMofMMechanicalM
tlloyingMandMPlasma[tctivatedMSintering]MJournalfoffElectronicfMaterialsZM2012ZMfcZMccbb[ccbf 1.9 7

32 xxperimentalMvharacterizationMandMModelMVerificationMofMThermalMvonductivityMfromMMesoporousM
toMMacroporousMSiOvMveramics]MJournalfoffThermalfScienceZM2021ZMebZMfhg[fih 1.9 7

31 ThermalMbarrierMeffectMfromMinternalMporeMchannelsMonMthickenedMaluminumMnanofilm]MInternationalf
JournalfoffThermalfSciencesZM2021ZMchdZMcbhikc 4.1 6

30 tMhighMenduranceZMtemperature[resilientZMandMrobustMorganicMelectrochemicalMtransistorMforM
neuromorphicMcircuits]MJournalfoffMaterialsfChemistryfCZM2021ZMlZMcckbc[cckbk 7.1 6

29 wopingMxffectsMofMVariousMvarrierMSuppressingMxlementsMonMSolution[ProcessedMSnOx[uasedM
Thin[yilmMTransistors]MIEEEfTransactionsfonfElectronfDevicesZM2019ZMhhZMeeic[eeig 2.9 5
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28
MonolithicMintegrationMofMzaNMLxwsMwithMverticalMdrivingMMOSyxTsMbyMselectiveMareaMgrowthMandM
bandMengineeringMofMtheMp[tlzaNMelectronMblockingMlayerMthoughMTvtwMsimulation]MSemiconductorf
SciencefandfTechnologyZM2019ZMefZMbhfbbd

1.8 5

27 ProductionMofMcentimeter[scaleMsub[wavelengthMnanopatternsMbyMcontrollingMtheMlightMpathMofM
adhesiveMphotomasks]MJournalfoffMaterialsfChemistryfCZM2015ZMeZMhilh[hkbk 7.1 5

26 Self[valibratedZMSensitiveZMandMylexibleMTemperatureMSensorMuasedMonMewMvhemicallyMModifiedM
zrapheneM–ydrogel]MAdvancedfElectronicfMaterialsZM2021ZMiZMdbbcbkf 6.4 5

25 Three[dimensionalMgoldMnanoparticles[modifiedMgrapheneMhydrogelMforMhigh[sensitiveMNOdMandMN–eM
detectionMwithMenhancedMresistanceMtoMhumidity]MSensorsfandfActuatorsfB:fChemicalZM2021ZMeffZMcebdgl 8.5 5

24 xnhancedMgasMsensingMbyMewMwaterMsteamedMgrapheneMhydrogel]MSolidvStatefElectronicsZM2017ZMcekZMcbc[cbi1.7 4

23
RevealingMtheMRoleMofMSurfaceMvo[modificationMinMuoostingMtheMzasMSensingMPerformanceMofM
zrapheneMUsingMxxperimentalMandMTheoreticalMxvidences]MSensorsfandfActuatorsfB:fChemicalZM2020ZM
echZMcdkchd

8.5 4

22 UltrahighMSensitivityMofMylexibleMThermistorsMuasedMonMewMPorousMzrapheneMvharacterizedMbyM
 mbeddedMMicroheaters]MAdvancedfElectronicfMaterialsZM2020ZMhZMdbbbfgc 6.4 4

21 RecentMadvancesMinMbiosensorsMforMdetectionMofMexosomes]MCurrentfOpinionfinfBiomedicalf
EngineeringZM2021ZMckZMcbbdkb 4.4 4

20 yacileMpatterningMandMtransferringMmethodMforMconstructingMself[poweredMUVMphotodetectors]M
AppliedfPhysicsfExpressZM2018ZMccZMcchgbd 2.4 4

19 Three[dimensionalMhierarchicalMandMsuperhydrophobicMgrapheneMgasMsensorMwithMgoodMimmunityMtoM
humidityM2018ZM 4

18 uipolarMMicroMxlectretMPowerMzeneratorM2019ZM 3

17 MxMSaNxMS[xnabledMxnergyM–arvestersMasMSelf[PoweredMSensors]MSpringerBriefsfinfAppliedfSciencesf
andfTechnologyZM2019ZMc[eb 0.4 3

16 wevelopmentMofMbipolar[chargedMelectretMrotatoryMpowerMgeneratorMandMapplicationMinM
self[poweredMintelligentMthrustMbearing]MNanofEnergyZM2021ZMlbZMcbhflc 17.1 3

15 UltrasensitiveZMstretchableZMandMtransparentMhumidityMsensorMbasedMonMion[conductiveM
double[networkMhydrogelMthinMfilms]MSciencefChinafMaterialsZ 7.1 3

14 Orders[of[magnitudeMenhancementMinMconductivityMtuningMinM nzaZnOMthin[filmMtransistorsMviaMSiNxM
passivationMandMdual[gateMmodulation]MJournalfoffInformationfDisplayZM2019ZMdbZMchc[chi 4.1 2

13 Pyramid[ShapedMSingle[vrystallineMNanostructureMofMMolybdenumMwithMxxcellentMMechanicalZM
xlectricalZMandMOpticalMProperties]MACSfAppliedfMaterialsfnamp;fInterfacesZM2020ZMcdZMdfdck[dfdeb 9.5 2

12 –ighlyMweformableMandMTransparentMTriboelectricMPhysiologicalMSensorMuasedMonMtnti[yreezingMandM
tntidryingM onicMvonductiveM–ydrogelM2021ZM 2

11 RevealingMvhargeMTransportMandMweviceMOperationsMofMOrganicMtmbipolarMTransistorsMandM nvertersM
byMyour[ProbeMMeasurement]MAdvancedfElectronicfMaterialsZM2021ZMiZMdbbccef 6.4 2
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10  nvestigationMofMaMThin[filmMQuasi[referenceMxlectrodeMyabricatedMbyMvombinedM
Sputtering[evaporationMtpproach]MElectroanalysisZM2018ZMecZMghb 3 2

9 MxMSaNxMS[xnabledMVibrationalMxnergyM–arvestingMforMSelf[PoweredMandMWearableMxlectronicsM
2017ZMdic[dli 1

8 xlectrostaticatriboelectricMhybridMpowerMgeneratorMusingMfoldedMelectretsM2017ZM 1

7 tmorphousMNiUO–VdMnanocagesMasMefficientMSxRSMsubstratesMforMselectiveMrecognitionMinMmixtures]M
ColloidsfandfSurfacesfA:fPhysicochemicalfandfEngineeringfAspectsZM2021ZMhecZMcdihgd 5.1 1

6 StretchableMTransparentMxlectrodeMWettabilityMSelf[tssemblyMinMMechanicallyM nducedMSelf[vracking]M
ACSfAppliedfMaterialsfnamp;fInterfacesZM2021ZM 9.5 1

5 zrapheneMforMyutureM–igh[PerformanceMzasMSensingM2017ZMefi[ehe 1

4 Multi[trchedMtsynchronousMTriboelectricMSensorMuasedMonMUltra[StretchableM–ydrogelMforMaMNovelM
wisplacementMMeasuringMMechanismM2021ZM 1

3 xnhancedMPerformanceMofMaMRotaryMxnergyM–arvesterMwithMuipolarMvhargedMxlectretsM2018ZM 1

2 OxideMsemiconductorMthin[filmMtransistorsMwithMnano[splittingMandMfield[surroundingMchannelsM
fabricatedMbyMsubwavelengthMphotolithography]MJPhysfMaterialsZM2020ZMeZMbcgbcb 4.2

1
tMbuttonMswitchMinspiredMduplexMhydrogelMsensorMbasedMonMbothMtriboelectricMandMpiezoresistiveM
effectsMforMdetectingMdynamicMandMstaticMpressure]MNamifJishufYufJingmifGongchengyNanotechnologyf
andfPrecisionfEngineeringZM2022ZMgZMbdebbd
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