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98 ScienceMandMtechnologyMroadmapMforMgraphenecMrelatedMtwoddimensionalMcrystalscMandMhybridM
systemseMNanoscalecM2015cMncMklpodohg 7.7 2015

97 DiverseMxpplicationsMofMNanomedicineeMACSlNanocM2017cMhhcMijhjdijoh 16.7 714

96 zarbonMnanotubeMsubstratesMboostMneuronalMelectricalMsignalingeMNanolLetterscM2005cMlcMhhgndhg 11.5 546

95 zarbonMnanotubesMmightMimproveMneuronalMperformanceMbyMfavouringMelectricalMshortcutseMNaturel
NanotechnologycM2009cMkcMhimdjj 28.7 428

94 NanomaterialsMforMNeuralMInterfaceseMAdvancedlMaterialscM2009cMihcMjpngdkggk 24 422

93 SafetyMxssessmentMofMGraphenedyasedMMaterialsqMFocusMonMHumanMHealthMandMtheMünvironmenteM
ACSlNanocM2018cMhicMhgloidhgmig 16.7 292

92 zlassificationMframeworkMforMgraphenedbasedMmaterialseMAngewandtelChemiel-lInternationallEditioncM
2014cMljcMnnhkdo 16.4 287

91 InterfacingMneuronsMwithMcarbonMnanotubesqMelectricalMsignalMtransferMandMsynapticMstimulationMinM
culturedMbrainMcircuitseMJournalloflNeurosciencecM2007cMincMmpjhdm 6.6 282

90 zarbonMnanotubesMpromoteMgrowthMandMspontaneousMelectricalMactivityMinMculturedMcardiacM
myocyteseMNanolLetterscM2012cMhicMhojhdo 11.5 175

89 GraphenedyasedMInterfacesMDoMNotMxlterMTargetMNerveMzellseMACSlNanocM2016cMhgcMmhldij 16.7 172

88 GlutamateMuptakeMfromMtheMsynapticMcleftMdoesMnotMshapeMtheMdecayMofMtheMnondNMDxMcomponentM
ofMtheMsynapticMcurrenteMNeuroncM1993cMhhcMlkhdp 13.9 156

87 SpontaneousMrhythmicMburstsMinducedMbyMpharmacologicalMblockMofMinhibitionMinMlumbarM
motoneuronsMofMtheMneonatalMratMspinalMcordeMJournalloflNeurophysiologycM1996cMnlcMmkgdn 3.2 134

86 zarbonMnanotubeMscaffoldsMtuneMsynapticMstrengthMinMculturedMneuralMcircuitsqMnovelMfrontiersMinM
nanomaterialdtissueMinteractionseMJournalloflNeurosciencecM2011cMjhcMhipkldlj 6.6 132

85 LocalizationMofMrhythmogenicMnetworksMresponsibleMforMspontaneousMburstsMinducedMbyMstrychnineM
andMbicucullineMinMtheMratMisolatedMspinalMcordeMJournalloflNeurosciencecM1996cMhmcMngmjdnm 6.6 128

84 SerotoninMblocksMtheMlongdtermMpotentiationMinducedMbyMprimedMburstMstimulationMinMtheMzxhMregionM
ofMratMhippocampalMsliceseMNeurosciencecM1992cMkmcMlhhdo 3.9 125

83 SpinalMcordMexplantsMuseMcarbonMnanotubeMinterfacesMtoMenhanceMneuriteMoutgrowthMandMtoMfortifyM
synapticMinputseMACSlNanocM2012cMmcMigkhdll 16.7 112

82 zarbonMnanotubesMinMneuroregenerationMandMrepaireMAdvancedlDruglDeliverylReviewscM2013cMmlcMigjkdkk 18.5 111
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81 FromMiDMtoMjDqMnovelMnanostructuredMscaffoldsMtoMinvestigateMsignallingMinMreconstructedMneuronalM
networkseMScientificlReportscM2015cMlcMplmi 4.9 105

80 GrapheneMOxideMNanosheetsMReshapeMSynapticMFunctionMinMzulturedMyrainMNetworkseMACSlNanocM
2016cMhgcMkklpdnh 16.7 101

79 zarbonMnanotubesMinstructMphysiologicalMgrowthMandMfunctionallyMmatureMsyncytiaqMnongeneticM
engineeringMofMcardiacMmyocyteseMACSlNanocM2013cMncMlnkmdlm 16.7 92

78 zarbonMnanotubesqMartificialMnanomaterialsMtoMengineerMsingleMneuronsMandMneuronalMnetworkseMACSl
ChemicallNeurosciencecM2012cMjcMmhhdo 5.7 85

77 PropertiesMandMbehaviorMofMcarbonMnanomaterialsMwhenMinterfacingMneuronalMcellsqMHowMfarMhaveMweM
comeveMCarboncM2019cMhkjcMkjgdkkm 10.4 80

76 SingledlayerMgrapheneMmodulatesMneuronalMcommunicationMandMaugmentsMmembraneMionMcurrentseM
NaturelNanotechnologycM2018cMhjcMnlldnmk 28.7 78

75 jDMmeshesMofMcarbonMnanotubesMguideMfunctionalMreconnectionMofMsegregatedMspinalMexplantseM
SciencelAdvancescM2016cMicMehmgggon 14.3 66

74 PharmacologicalMblockMofMtheMelectrogenicMsodiumMpumpMdisruptsMrhythmicMburstingMinducedMbyM
strychnineMandMbicucullineMinMtheMneonatalMratMspinalMcordeMJournalloflNeurophysiologycM1997cMnncMhndij 3.2 62

73 zarbonMNanotubesMzarryingMzelldxdhesionMPeptidesMdoMnotMInterfereMwithMNeuronalMFunctionalityeM
AdvancedlMaterialscM2009cMihcMipgjdipgo 24 60

72 GrapheneMImprovesMtheMyiocompatibilityMofMPolyacrylamideMHydrogelsqMjDMPolymericMScaffoldsMforM
NeuronalMGrowtheMScientificlReportscM2017cMncMhgpki 4.9 59

71 SpinalMcircuitsMformationqMaMstudyMofMdevelopmentallyMregulatedMmarkersMinMorganotypicMculturesMofM
embryonicMmouseMspinalMcordeMNeurosciencecM2003cMhiicMjphdkgl 3.9 54

70 NanomaterialsMforMstimulatingMnerveMgrowtheMSciencecM2017cMjlmcMhghgdhghh 33.3 53

69 OppositeMchangesMinMsynapticMactivityMofMorganotypicMratMspinalMcordMculturesMafterMchronicMblockMofM
xMPxfkainateMorMglycineMandMGxyxxMreceptorseMJournalloflPhysiologycM2000cMlijMPtMjcMmjpdlh 3.9 52

68 GenerationMofMrhythmicMpatternsMofMactivityMbyMventralMinterneuronesMinMratMorganotypicMspinalMsliceM
cultureeMJournalloflPhysiologycM1999cMlhnMVMPtMiWcMklpdnl 3.9 51

67 üarlyMsignsMofMmotoneuronMvulnerabilityMinMaMdiseaseMmodelMsystemqMzharacterizationMofMtransverseM
sliceMculturesMofMspinalMcordMisolatedMfromMembryonicMxLSMmiceeMNeurosciencecM2006cMhjocMhhnpdpk 3.9 50

66 zarbonMnanotubeMscaffoldsMinstructMhumanMdendriticMcellsqMmodulatingMimmuneMresponsesMbyM
contactsMatMtheMnanoscaleeMNanolLetterscM2013cMhjcMmgpodhgl 11.5 49

65 xdhesionMtoMcarbonMnanotubeMconductiveMscaffoldsMforcesMactiondpotentialMappearanceMinMimmatureM
ratMspinalMneuronseMPLoSlONEcM2013cMocMenjmih 3.7 49

64
üRGMconductanceMexpressionMmodulatesMtheMexcitabilityMofMventralMhornMGxyxergicMinterneuronsM
thatMcontrolMrhythmicMoscillationsMinMtheMdevelopingMmouseMspinalMcordeMJournalloflNeurosciencecM
2007cMincMphpdio
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63 ImprovingMcardiacMmyocytesMperformanceMbyMcarbonMnanotubesMplatformseMFrontierslinlPhysiologycM
2013cMkcMijp 4.6 44

62 PüDOTqPSSMInterfacesMSupportMtheMDevelopmentMofMNeuronalMSynapticMNetworksMwithMReducedM
NeurogliaMResponseMInMvitroeMFrontierslinlNeurosciencecM2015cMpcMlih 5.1 41

61 InteractionsMyetweenMzulturedMNeuronsMandMzarbonMNanotubesqMxMNanoneuroscienceMVignetteeM
JournalloflNanoneurosciencecM2009cMhcMhgdhm 40

60
GxyxergicMandMglycinergicMinterneuronMexpressionMduringMspinalMcordMdevelopmentqMdynamicM
interplayMbetweenMinhibitionMandMexcitationMinMtheMcontrolMofMventralMnetworkMoutputseMProgresslinl
NeurobiologycM2009cMopcMkmdmg

10.9 38

59 NetworkMburstingMbyMorganotypicMspinalMsliceMculturesMinMtheMpresenceMofMbicucullineMandforM
strychnineMisMdevelopmentallyMregulatedeMEuropeanlJournalloflNeurosciencecM1998cMhgcMionhdp 3.5 38

58 NanomaterialsMatMtheMneuralMinterfaceeMCurrentlOpinionlinlNeurobiologycM2018cMlgcMlgdll 7.6 37

57 DesensitizationMofMxMPxMreceptorsMlimitsMtheMamplitudeMofMüPSPsMandMtheMexcitabilityMofM
motoneuronsMofMtheMratMisolatedMspinalMcordeMEuropeanlJournalloflNeurosciencecM1995cMncMhiipdjk 3.5 34

56 xctivityddependentMmodulationMofMGxyxergicMsynapsesMinMdevelopingMratMspinalMnetworksMinMvitroeM
EuropeanlJournalloflNeurosciencecM2002cMhmcMihijdjl 3.5 32

55 zarbonMnanotubesqMaMpromiseMforMnerveMtissueMengineeringveMNanotechnologylReviewscM2013cMicMkndln 6.3 29

54 InterneuronsMtransientlyMexpressMtheMüRGMKbMchannelsMduringMdevelopmentMofMmouseMspinalM
networksMinMvitroeMNeurosciencecM2005cMhjlcMhhnpdpi 3.9 29

53 üxperimentalMandMmodelingMstudiesMofMnovelMburstsMinducedMbyMblockingMnaVbWMpumpMandMsynapticM
inhibitionMinMtheMratMspinalMcordeMJournalloflNeurophysiologycM2002cMoocMmnmdph 3.2 28

52 zarbonMbasedMsubstratesMforMinterfacingMneuronsqMzomparingMpristineMwithMfunctionalizedMcarbonM
nanotubesMeffectsMonMculturedMneuronalMnetworkseMCarboncM2016cMpncMondph 10.4 26

51 GrapheneMOxideMFlakesMTuneMüxcitatoryMNeurotransmissionMinMVivoMbyMTargetingMHippocampalM
SynapseseMNanolLetterscM2019cMhpcMiolodiong 11.5 26

50 NeuronsMareMableMtoMinternalizeMsolubleMcarbonMnanotubesqMnewMopportunitiesMorMoldMrisksveMSmallcM
2010cMmcMimjgdj 11 26

49
InterneuroneMburstsMareMspontaneouslyMassociatedMwithMmuscleMcontractionsMonlyMduringMearlyM
phasesMofMmouseMspinalMnetworkMdevelopmentqMaMstudyMinMorganotypicMcultureseMEuropeanlJournallofl
NeurosciencecM2004cMigcMimpndnhg

3.5 26

48 xdvancesMinMNanoMNeuroscienceqMFromMNanomaterialsMtoMNanotoolseMFrontierslinlNeurosciencecM2018cM
hicMplj 5.1 25

47 zarbonMnanotubeMfacilitationMofMmyocardialMablationMwithMradiofrequencyMenergyeMJournallofl
CardiovascularlElectrophysiologycM2014cMilcMhjoldpg 2.7 23

46 xctivitydindependentMintracellularMzaibMoscillationsMareMspontaneouslyMgeneratedMbyMventralMspinalM
neuronsMduringMdevelopmentMinMvitroeMCelllCalciumcM2007cMkhcMjhndip 4 23
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45
HomeostaticMplasticityMinducedMbyMchronicMblockMofMxMPxfkainateMreceptorsMmodulatesMtheM
generationMofMrhythmicMburstingMinMratMspinalMcordMorganotypicMcultureseMEuropeanlJournallofl
NeurosciencecM2001cMhkcMpgjdhn

3.5 22

44 xntagonismMbyMVhciclcmdtetrahydropyridinedkdylWMmethylphosphinicMacidMofMsynapticMtransmissionMinM
theMneonatalMratMspinalMcordMinMvitroqManMelectrophysiologicalMstudyeMNeurosciencecM1999cMpgcMhgoldpi 3.9 22

43 üPSPdspikeMpotentiationMduringMprimedMburstdinducedMlongdtermMpotentiationMinMtheMzxhMregionMofM
ratMhippocampalMsliceseMNeurosciencecM1994cMmicMhgihdji 3.9 22

42 SculptingMneurotransmissionMduringMsynapticMdevelopmentMbyMiDMnanostructuredMinterfaceseM
Nanomedicine:lNanotechnologyylBiologyylandlMedicinecM2018cMhkcMilihdilji 6 21

41 zarbonMnanotubesMinMtissueMengineeringeMTopicslinlCurrentlChemistrycM2014cMjkocMhohdigk 21

40 InterfacingMneuronsMwithMcarbonMnanotubesqMVreWengineeringMneuronalMsignalingeMProgresslinlBrainl
ResearchcM2011cMhpkcMikhdli 2.9 20

39 jDMOrganotypicMSpinalMzulturesqMüxploringMNeuronMandMNeurogliaMResponsesMUponMProlongedM
üxposureMtoMGrapheneMOxideeMFrontierslinlSystemslNeurosciencecM2019cMhjcMh 3.5 19

38 üxploitingMnaturalMpolysaccharidesMtoMenhanceMinMvitroMbiodconstructsMofMprimaryMneuronsMandM
progenitorMcellseMActalBiomaterialiacM2018cMnjcMioldjgh 10.8 19

37
xttenuatedMGlialMReactivityMonMTopographicallyMFunctionalizedM
PolyVjckdüthylenedioxythiopheneWqPdTolueneMSulfonateMVPüDOTqPTSWMNeuroelectrodesMFabricatedM
byMMicroimprintMLithographyeMSmallcM2018cMhkcMehoggomj

11 18

36 NanostructuresMtoMüngineerMjDMNeuraldInterfacesqMDirectingMxxonalMNavigationMtowardMSuccessfulM
yridgingMofMSpinalMSegmentseMAdvancedlFunctionallMaterialscM2018cMiocMhnggllg 15.6 17

35 yDNFMimpactMonMsynapticMdynamicsqMextraMorMintracellularMlongdtermMreleaseMdifferentlyMregulatesM
culturedMhippocampalMsynapseseMMolecularlBraincM2020cMhjcMkj 4.5 15

34 zhemicallyMzrossdLinkedMzarbonMNanotubeMFilmsMüngineeredMtoMzontrolMNeuronalMSignalingeMACSl
NanocM2019cMhjcMoonpdooop 16.7 15

33
xlteredMdevelopmentMinMGxyxMcodreleaseMshapesMglycinergicMsynapticMcurrentsMinMculturedMspinalM
slicesMofMtheMSODhVGpjxWMmouseMmodelMofMamyotrophicMlateralMsclerosiseMJournalloflPhysiologycM2016
cMlpkcMjoindkg

3.9 14

32 PreparationMofMzytocompatibleMITOMNeuroelectrodesMwithMünhancedMülectrochemicalM
zharacteristicsMUsingMaMFacileMxnodicMOxidationMProcesseMAdvancedlFunctionallMaterialscM2018cMiocMhmglgjl15.6 12

31 TheMpatternsMofMspontaneousMzaibMsignalsMgeneratedMbyMventralMspinalMneuronsMinMvitroMshowM
timeddependentMrefinementeMEuropeanlJournalloflNeurosciencecM2009cMipcMhlkjdlp 3.5 10

30 NanomaterialfneuronalMhybridMsystemMforMfunctionalMrecoveryMofMtheMzNSeMDruglDiscoverylToday:l
DiseaselModelscM2008cMlcMjndkj 1.3 10

29 TuningMNeuronalMzircuitMFormationMinMjDMPolymericMScaffoldsMbyMIntroducingMGrapheneMatMtheM
yiofMaterialMInterfaceeMAdvancedlBiologycM2020cMkcMehpggijj 3.5 8

28 SuccessfulMRegrowthMofMRetinalMNeuronsMWhenMzulturedMInterfacedMtoMzarbonMNanotubeMPlatformseM
JournalloflBiomedicallNanotechnologycM2017cMhjcMllpdlml 4 8
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27 ülectrophysiologicalMinteractionsMbetweenMldhydroxytryptamineMandMthyrotropinMreleasingMhormoneM
onMratMhippocampalMzxhMneuronseMEuropeanlJournalloflNeurosciencecM1994cMmcMpljdmg 3.5 8

26 FunctionalMrewiringMacrossMspinalMinjuriesMviaMbiomimeticMnanofiberMscaffoldseMProceedingsloflthel
NationallAcademyloflSciencesloflthelUnitedlStatesloflAmericacM2020cMhhncMilihidiliho 11.5 8

25 yridgingMprodinflammatoryMsignalscMsynapticMtransmissionMandMprotectionMinMspinalMexplantsMinMvitroeM
MolecularlBraincM2018cMhhcMj 4.5 6

24 RahmenbedingungenMfˆ…rMdieMKlassifizierungMgraphenbasierterMMaterialieneMAngewandtelChemiecM
2014cMhimcMnokmdnolg 3.6 6

23 TransparentMcarbonMnanotubesMpromoteMtheMoutgrowthMofMenthorinoddentateMprojectionsMinM
lesionedMorganMsliceMcultureseMDevelopmentallNeurobiologycM2020cMogcMjhmdjjh 3.2 6

22 yilirubinMdisruptsMcalciumMhomeostasisMinMneonatalMhippocampalMneuronsqMaMnewMpathwayMofM
neurotoxicityeMArchivesloflToxicologycM2020cMpkcMokldoll 5.8 5

21 HybridMInterfacesMMadeMofMNanotubesMandMyackbonedxlteredMDipeptidesMTuneMNeuronalMNetworkM
xrchitectureeMACSlChemicallNeurosciencecM2020cMhhcMhmidhni 5.7 5

20 InterfacingMNeuronsMwithMNanostructuredMülectrodesMModulatesMSynapticMzircuitMFeatureseM
AdvancedlBiologycM2020cMkcMeiggghhn 3.5 5

19 zytokineMinflammatoryMthreatcMbutMnotMLPSMonecMshortensMGxyxergicMsynapticMcurrentsMinMtheMmouseM
spinalMcordMorganotypicMcultureseMJournalloflNeuroinflammationcM2019cMhmcMhin 10.1 4

18 ülectricalMStimulationMxbleMtoMTriggerMLocomotorMSpinalMzircuitsMxlsoMInducesMDorsalMHornMxctivityeM
NeuromodulationcM2016cMhpcMjodkm 3.1 4

17 GraphenedyasedMNanomaterialsMforMNeuroengineeringqMRecentMxdvancesMandMFutureMProspectiveeM
AdvancedlFunctionallMaterialscM2021cMjhcMihgkoon 15.6 4

16
ThinMgrapheneMoxideMnanoflakesMmodulateMglutamatergicMsynapsesMinMtheMamygdalaMculturedM
circuitsqMüxploitingMsynapticMapproachesMtoManxietyMdisorderseMNanomedicine:lNanotechnologyyl
BiologyylandlMedicinecM2020cMimcMhgihnk

6 3

15 GrapheneMoxideMpreventsMlateralMamygdalaMdysfunctionalMsynapticMplasticityMandMrevertsMlongMlastingM
anxietyMbehaviorMinMratseMBiomaterialscM2021cMinhcMhignkp 15.6 3

14 PolystyreneMNanopillarsMwithMInbuiltMzarbonMNanotubesMünableMSynapticMModulationMandM
StimulationMinMInterfacedMNeuronalMNetworkseMAdvancedlMaterialslInterfacescM2021cMocMiggihih 4.6 3

13 NanomedicineMandMgraphenedbasedMmaterialsqMadvancedMtechnologiesMforMpotentialMtreatmentsMofM
diseasesMinMtheMdevelopingMnervousMsystemeMPediatriclResearchcM2021cM 3.2 3

12 FoxghMUpregulationMünhancesMNeocorticalMxctivityeMCerebrallCortexcM2020cMjgcMlhkndlhml 5.1 2

11 nejiMüngineeringMtheMNeuralMInterfaceM2017cMmkidmmg 2

10 yridgingMmultipleMlevelsMofMexplorationqMtowardsMaMneuroengineeringdbasedMapproachMtoM
physiologicalMandMpathologicalMproblemsMinMneuroscienceeMFrontierslinlNeurosciencecM2008cMicMikdl 5.1 2
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9 DiverseMinflammatoryMthreatsMmodulateMastrocytesMzaMsignalingMviaMconnexinkjMhemichannelsMinM
organotypicMspinalMsliceseMMolecularlBraincM2021cMhkcMhlp 4.5 2

8 OptimizationMofMOrganotypicMzulturesMofMMouseMSpleenMforMStainingMandMFunctionalMxssayseMFrontiersl
inlImmunologycM2020cMhhcMknh 8.4 2

7 InfraredMNanospectroscopyMofMIndividualMüxtracellularMMicrovesicleseMMoleculescM2021cMimcM 4.8 2

6 zarbonMNanotubesMasMülectricalMInterfacesMtoMNeuronseMFundamentallBiomedicallTechnologiescM2012cMhondign 1

5 NetworkMburstingMbyMorganotypicMspinalMsliceMculturesMinMtheMpresenceMofMbicucullineMandforM
strychnineMisMdevelopmentallyMregulatedM1998cMhgcMionh 1

4 SheddingMplasmaMmembraneMvesiclesMinducedMbyMgrapheneMoxideMnanoflakesMinMbrainMculturedM
astrocyteseMCarboncM2021cMhnmcMklodkmp 10.4 1

3 FoetalMneuralMprogenitorsMcontributeMtoMpostnatalMcircuitsMformationMexMvivoqManMelectrophysiologicalM
investigationeMMolecularlBraincM2020cMhjcMno 4.5

2 InsightsMintoMmediodlateralMsignallingMinMtheMdevelopingMmouseMhindbrainqMpropertiesMofMmidlineM
driversMofMnetworkMactivityeMJournalloflPhysiologycM2009cMloncMlggn 3.9

1 NanostructuresMtoMPotentiateMxxonMNavigationMandMRegrowthMinMtheMDamagedMzentralMNervousM
TissueM2022cMnpdpn
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