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71 LigninMNanoparticleMasMaMNovelMGreenMzarrierMforMtheMαfficientM–eliveryMofMResveratroleMACSp
SustainablepChemistrypandpEngineeringcM2017cMlcMoikhdoikp 8.3 195

70 xntibacterialMandMhemostaticMhydrogelMviaMnanocompositeMfromMcelluloseMnanofiberseMCarbohydratep
PolymerscM2018cMhplcMmjdng 10.3 106

69 yiomassMFractionationMandMLigninMFractionationMtowardsMLigninMValorizationeMChemSusChemcM2020cM
hjcMkiokdkipl 8.3 72

68
LignindyasedMNanoparticlesMStabilizedMPickeringMαmulsionMforMStabilityMImprovementMandM
ThermaldzontrolledMReleaseMofMtransdResveratroleMACSpSustainablepChemistrypandpEngineeringcM2019cM
ncMhjkpndhjlgk

8.3 60

67 NovelMlignindbasedMphenolicMnanosphereMsupportedMpalladiumMnanoparticlesMwithMhighlyMefficientM
catalyticMperformanceMandMgoodMreusabilityeMIndustrialpCropspandpProductscM2020cMhklcMhhihmk 5.9 56

66 xlldLignindyasedMHydrogelMwithMFastMpHdStimuliMResponsivenessMforMMechanicalMSwitchingMandM
xctuationeMChemistrypofpMaterialscM2020cMjicMkjikdkjjg 9.6 55

65 xMsimpleMandMeffectiveMapproachMtoMfabricateMligninMnanoparticlesMwithMtunableMsizesMbasedMonMligninM
fractionationeMGreenpChemistrycM2020cMiicMighhdighn 10 55

64 xMlignindcontainingMcelluloseMhydrogelMforMligninMfractionationeMGreenpChemistrycM2019cMihcMliiidlijg 10 54

63 LignindyasedMMicrodMandMNanomaterialsMandMtheirMzompositesMinMyiomedicalMxpplicationseM
ChemSusChemcM2020cMhjcMkimmdkioj 8.3 52

62 FabricationMofMthermodMandMpHdsensitiveMcelluloseMnanofibrilsdreinforcedMhydrogelMwithMbiomassM
nanoparticleseMCarbohydratepPolymerscM2019cMihlcMiopdipl 10.3 46

61 SelfdassembledMtargetedMnanoparticlesMbasedMonMtransferrindmodifiedMeightdarmdpolyethyleneM
glycolddihydroartemisininMconjugateeMScientificpReportscM2016cMmcMipkmh 4.9 45

60 StudyMonMthermalMdegradationMkineticsMofMcellulosedgraftdpolyWldlacticMacidZMbyMthermogravimetricM
analysiseMPolymerpDegradationpandpStabilitycM2014cMppcMijjdijp 4.7 44

59 xMnovelMfunctionalMlignindbasedMfillerMforMpyrolysisMandMfeedstockMrecyclingMofMpolyWLdlactideZeMGreenp
ChemistrycM2018cMigcMhnnndhnoj 10 42

58 SelfdassembledMtargetedMfolatedconjugatedMeightdarmdpolyethyleneMglycoldbetulinicMacidM
nanoparticlesMforMcoddeliveryMofManticancerMdrugseMJournalpofpMaterialspChemistrypBcM2015cMjcMjnlkdjnmm 7.3 41

57 NovelMmultiarmMpolyethyleneMglycolddihydroartemisininMconjugatesMenhancingMtherapeuticMefficacyM
inMnondsmalldcellMlungMcancereMScientificpReportscM2014cMkcMlonh 4.9 40

56 xMFacileMPreparationMofMSuperMLongdTermMStableMLigninMNanoparticlesMfromMylackMLiquoreM
ChemSusChemcM2019cMhicMlijp 8.3 36

55 xMnovelMselfdassembledMtargetedMnanoparticleMplatformMbasedMonMcarboxymethylcelluloseM
coddeliveryMofManticancerMdrugseMJournalpofpMaterialspChemistrypBcM2015cMjcMmmgldmmhn 7.3 34
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54
GreenMmusseldinspiredMligninMmagneticMnanoparticlesMwithMhighMadsorptiveMcapacityMandM
environmentalMfriendlinessMforMchromiumWIIIZMremovaleMInternationalpJournalpofpBiologicalp
MacromoleculescM2019cMhjicMknodkom

7.9 33

53 MusseldInspiredMzellulosedyasedMNanocompositeMFibersMforMxdsorptionMandMPhotocatalyticM
–egradationeMACSpSustainablepChemistrypandpEngineeringcM2018cMmcMhlnlmdhlnmj 8.3 33

52 HighMefficientMrecoveryMofMLdlactideMwithMlignindbasedMfillerMbyMthermalMdegradationeMIndustrialpCropsp
andpProductscM2020cMhkjcMhhhplk 5.9 32

51 GinsenosideMnanoparticleqMaMnewMgreenMdrugMdeliveryMsystemeMJournalpofpMaterialspChemistrypBcM2016cM
kcMlipdljo 7.3 31

50 zellulosedgraftdpolyWldlacticMacidZMnanoparticlesMforMefficientMdeliveryMofMantidcancerMdrugseMJournalpofp
MaterialspChemistrypBcM2014cMicMmnkpdmnln 7.3 31

49 FabricationMofMhighdperformanceMpolyWldlacticMacidZflignindgraftdpolyWddlacticMacidZMstereocomplexM
filmseMMaterialspSciencepandpEngineeringpCcM2017cMogcMjpndkgj 8.3 28

48 WaterMsolubleMmultiarmdpolyethyleneMglycolâ��betulinicMacidMprodrugsqMdesigncMsynthesiscMandMinMvivoM
effectivenesseMPolymerpChemistrycM2014cMlcMlnnldlnoj 4.9 27

47 SimpleMandMgreenMfabricationMofMxgzlfxgdcelluloseMpaperMwithMantibacterialMandMphotocatalyticM
activityeMCarbohydratepPolymerscM2017cMhnkcMklgdkll 10.3 27

46 zonductiveMcelluloseMnanofibrilsdreinforcedMhydrogelsMwithMsynergeticMstrengthcMtoughnesscM
selfdadhesioncMflexibilityMandMadjustableMstrainMresponsivenesseMCarbohydratepPolymerscM2020cMilgcMhhnghg10.3 26

45 SelfdassembledMserumMalbuminâ��polyWLdlacticMacidZMnanoparticlesqMaMnovelMnanoparticleMplatformMforM
drugMdeliveryMinMcancereMRSCpAdvancescM2015cMlcMhlmhidhlmig 3.7 24

44 InjectableMandMthermosensitiveMsupramolecularMhydrogelsMbyMinclusionMcomplexationMbetweenM
binaryddrugMloadedMmicellesMandM˛–dcyclodextrineMMaterialspSciencepandpEngineeringpCcM2017cMnmcMpmmdpnk 8.3 23

43 zellulosedgraftdpolyWmethylMmethacrylateZMnanoparticlesMwithMhighMbiocompatibilityMforMhydrophobicM
antidcancerMdrugMdeliveryeMMaterialspLetterscM2017cMigncMihjdihm 3.3 22

42 RecentMxdvancesMonMzellulosedyasedMNanod–rugM–eliveryMSystemsqM–esignMofMProdrugsMandM
NanoparticleseMCurrentpMedicinalpChemistrycM2019cMimcMikhgdikip 4.3 22

41 SelfdassembledMPαGâ��carboxymethylcelluloseMnanoparticlesf˛–dcyclodextrinMhydrogelsMforMinjectableM
andMthermosensitiveMdrugMdeliveryeMRSCpAdvancescM2017cMncMipgldiphi 3.7 21

40 ReversibleMphotodcontrolledMreleaseMofMbovineMserumMalbuminMbyMazobenzenedcontainingMcelluloseM
nanofibrilsdbasedMhydrogeleMAdvancedpCompositespandpHybridpMaterialscM2019cMicMkmidkng 8.7 21

39 ImprovingMdispersionMstabilityMofMhydrochloricMacidMhydrolyzedMcelluloseMnanodcrystalseMCarbohydratep
PolymerscM2019cMiiicMhhlgjn 10.3 21

38 –rugdloadedMpolyWLdlactideZfligninMstereocomplexMfilmMforMenhancingMstabilityMandMsustainedMreleaseM
ofMtransdresveratroleMInternationalpJournalpofpBiologicalpMacromoleculescM2018cMhhpcMhhipdhhjm 7.9 20

37 LignindcontainingMcelluloseMnanocrystalsfsodiumMalginateMbeadsMasMhighlyMeffectiveMadsorbentsMforM
cationicMorganicMdyeseMInternationalpJournalpofpBiologicalpMacromoleculescM2019cMhjpcMmkgdmkm 7.9 19
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36 LignindgraftdpolyWacrylicMacidZMforMenhancementMofMheavyMmetalMionMbiosorptioneMJournalpofpMaterialsp
SciencecM2017cMlicMhjmopdhjmpp 4.3 19

35 zellulosedassistedMconstructionMofMhighMsurfaceMareaMZdschemeMzddopedMgdzNfWOMforMimprovedM
tetracyclineMdegradationeMCarbohydratepPolymerscM2021cMillcMhhnjkj 10.3 19

34 xMwellddefinedMlignindbasedMfillerMforMtuningMtheMmechanicalMpropertiesMofMpolymethylMmethacrylateeM
GreenpChemistrycM2021cMijcMijipdijjl 10 19

33 xMsurfactantMtemplatedassistedMstrategyMforMsynthesisMofMZIFdoMhollowMnanosphereseMMaterialspLetters
cM2015cMhmhcMmoidmol 3.3 17

32
GreenMandMstableMpiezoresistiveMpressureMsensorMbasedMonMlignindsilverMhybridM
nanoparticlesfpolyvinylMalcoholMhydrogeleMInternationalpJournalpofpBiologicalpMacromoleculescM2021cM
hnmcMnodom

7.9 16

31 LignindzontainingMSelfdNanoemulsifyingM–rugM–eliveryMSystemMforMαnhanceMStabilityMandMOralM
xbsorptionMofMtransdResveratroleMParticlepandpParticlepSystemspCharacterizationcM2018cMjlcMhnggkkn 3.1 14

30 –egradationMofMgraftMpolymerMandMblendMbasedMonMcelluloseMandMpolyWLdlactideZeMJournalpofpAppliedp
PolymerpSciencecM2013cMhjgcMiilndiimk 2.9 14

29 MultifunctionalMpHdResponsiveMSprayableMHydrogelMyasedMonMzhitosanMandMLignindyasedM
NanoparticleseMParticlepandpParticlepSystemspCharacterizationcM2018cMjlcMhogghkl 3.1 14

28 FabricationMofMZIFdowsuperdmacroporousMpolyWglycidylMmethacrylateZMmicrosphereseMInorganicp
ChemistrypCommunicationcM2014cMlgcMmldmp 3.1 13

27 TandemMzharacterMofMLiquidMHotMWaterMandM–eepMαutecticMSolventMtoMαnhanceMLignocelluloseM
–econstructioneMChemSusChemcM2021cMhkcMinkgdinko 8.3 13

26 TowardsMaMwastedfreeMbiorefineryqMxMcascadeMvalorizationMofMbambooMforMefficientMfractionationcM
enzymaticMhydrolysisMandMlithiumdsulfurMcathodeeMIndustrialpCropspandpProductscM2020cMhkpcMhhijmk 5.9 12

25 xMselfdassembledMnanoparticleMplatformMbasedMonMpolyWethyleneMglycolZâ��diosgeninMconjugatesMforM
coddeliveryMofManticancerMdrugseMRSCpAdvancescM2015cMlcMnkoiodnkojk 3.7 11

24 –esigncMsynthesisMandMinMvivoMantitumorMefficacyMofMnovelMeightdarmdpolyethyleneM
glycolâ��pterostilbeneMprodrugseMRSCpAdvancescM2015cMlcMlhlpidlhlpp 3.7 11

23 xMmultifunctionalMnanocellulosedbasedMhydrogelMforMstrainMsensingMandMselfdpoweringMapplicationseM
CarbohydratepPolymerscM2021cMimocMhhoihg 10.3 10

22 SizedcontrolledMligninMnanoparticlesMforMtuningMtheMmechanicalMpropertiesMofMpolyWvinylMalcoholZeM
IndustrialpCropspandpProductscM2021cMhnicMhhkghi 5.9 10

21 ONanodGinsengOMforMαnhancedMzytotoxicityMxGxINSTMzancerMzellseMInternationalpJournalpofpMolecularp
SciencescM2018cMhpcM 6.3 9

20 TheMSynthesisMofMzellulosedgraftdpolyMWLdlactideZMbyMRingdopeningMPolymerizationMandMtheMStudyMofM
ItsM–egradabilityeMBulletinpofpthepKoreanpChemicalpSocietycM2012cMjjcMkhiidkhim 1.2 8

19
xMnovelMselfdassembledMpHdsensitiveMtargetedMnanoparticleMplatformMbasedMonM
antibodydkarmdpolyethyleneMglycoldpterostilbeneMconjugatesMforMcoddeliveryMofManticancerMdrugseM
JournalpofpMaterialspChemistrypBcM2018cMmcMmlmdmml

7.3 6
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18 LigninMnanoparticlesMforMhydrogeldbasedMpressureMsensoreMIndustrialpCropspandpProductscM2022cMhnmcMhhkjmm5.9 6

17 xMflowdthroughMreactorMforMfastMfractionationMandMproductionMofMstructuredpreservedMlignineM
IndustrialpCropspandpProductscM2021cMhmkcMhhjjlg 5.9 5

16 zharacterizationMofMadsorbentMmicrospheresMofMcelluloseMandMacrylicMacidMandMitsMadsorptionM
behaviorsMforMmetalMionseMDesalinationpandpWaterpTreatmentcM2016cMlncMloihdloin 4

15 xMfunctionalMlignindbasedMnanofillerMforMflamedretardantMblendeMInternationalpJournalpofpBiologicalp
MacromoleculescM2021cMhpgcMjpgdjpl 7.9 4

14 pHdResponsiveMLigninMHydrogelMforMLigninMFractionationeMACSpSustainablepChemistrypandpEngineeringcM
2021cMpcMhjpnidhjpno 8.3 3

13 xMlignocellulosedbasedMnanocompositeMhydrogelMwithMpHdsensitiveMandMpotentMantibacterialMactivityM
forMwoundMhealingeMInternationalpJournalpofpBiologicalpMacromoleculescM2021cMhphcMhikpdhilk 7.9 3

12 xMscalableMwastedfreeMbiorefineryMinspiresMrevenueMfromMholisticMlignocelluloseMvalorizationeMGreenp
ChemistrycM2021cMijcMmggodmghp 10 3

11 –issolutionMofMzelluloseMandMSynthesisMofMzellulosedGraftdPolyMWLdLactideZMviaMRingdOpeningM
PolymerizationMinManMIonicMLiquideMAdvancedpMaterialspResearchcM2012cMknmdknocMhopndhpgg 0.5 2

10 xMFacileMPreparationMofMSuperMLongdTermMStableMLigninMNanoparticlesMfromMylackMLiquoreM
ChemSusChemcM2019cMhicMlihm 8.3 2

9 SynthesisMofMzellulosedGraftdPolyMWLdLactideZMviaMRingdOpeningMPolymerizationMandM–egradabilityM
ResearcheMAdvancedpMaterialspResearchcM2013cMmlidmlkcMjpodkgh 0.5 1

8 xlkylationMmodificationMforMligninMcolorMreductionMandMmolecularMweightMadjustmenteeMInternationalp
JournalpofpBiologicalpMacromoleculescM2022cMighcMkggdkhg 7.9 1

7 MultifunctionalMLignindSilverMNanoparticlesMforMxcceleratingMPolymerizationMandMzrossdLinkingMofM
SodiumMPolyacrylateeMACSpAppliedpPolymerpMaterialscM2022cMkcMihkgdihko 4.3 1

6
αnablingMdualMvalorizationMofMlignocelluloseMbyMfluorescentMligninMcarbonMdotsMandM
biochardsupportedMpersulfateMactivationqMTowardsMwastedtreatsdpollutanteMJournalpofpHazardousp
MaterialscM2022cMkjlcMhipgni

12.8 1

5 LignindbasedMmaterialsMforMdrugMandMgeneMdeliveryM2021cMjindjng 0

4 xMRapidMandMReversibleMpHMzontrolMProcessMforMtheMFormationMandM–issociationMofMLigninM
NanoparticleseeMChemSusChemcM2022cMeigiiggkkp 8.3 0

3 zombinedMbactericidalMprocessMofMligninMandMsilverMinMaMhybridMnanoparticleMonMeeMAdvancedp
CompositespandpHybridpMaterialscM2022cMhdhh 8.7 0

2 LigninMfractionationdinspiredMcarbonMdotsMtoMenableMtrimoduleMfluorescentMsensingMofMpHcMsilverMionM
andMcysteineeMIndustrialpCropspandpProductscM2022cMholcMhhlhin 5.9 0

1 NovelMandMαfficientMLigninMFractionationMProcessesMforMTailingMLignindyasedMMaterialsM2021cMjmjdjon

(2021-2022)
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