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Artificialmolecularmuscleactinginnanoscale

SupportedbytheNationalNaturalScienceFoundationofChina,theresearchgroupledbyProf．Qu
DaHui(曲大辉)attheEastChinaUniversityofScienceandTechnology,realizedtheartificialmolecular
muscleinnanoscale,whichwaspublishedinChem (２０１８,４:２６７０—２６８４)．

Figure　Schematicrepresentationfortheoperation modeofthe
daisychainＧbasedmuscleＧlikemolecularactuatorfortheAuNPs．

MuscleactsasakeytissueintheanimalbodytotransformbioＧchemicalenergyintomechanicalworkby
linearcontraction/extensionmotion．Tomimicthisvitalfunctionalityofmuscletissue,syntheticchemists
haveconstructed moleculeＧscale musclesbyorganicsynthesis,whichcanperform muscleＧlikelinear
contraction/extensionmotiondrivenbytheexternalchemicalstimuli．Althoughsomeeffortshavebeen
madein macroscopic molecular musclepolymers,thefunctionalapplication of molecular musclein
nanoscaleremainsunexplored．Therealizationofthisconceptisofgreatsignificancefortheevolutionof
artificialmolecularmusclesandmachinestowardssinglemoleculedevicesandmaterials．

Intheirpreviousexploration,Qu􀆳sgrouphadinvestigatedsomesupramolecularhostＧguestchemistryon
thesurfaceofTiO２andgoldnanoparticles(NPs),controllingtheaqueousreversibleselfＧassemblyandthe
catalyticpropertiesofNPs．TherelatedresearcheswerepublishedinthejournalofAngewandteChemie
andAdvancedMaterials．Theseearlyexplorationsconfirmedthegoodperformanceofsupramolecular
systemsoninorganicNPs,alsoprovidingimportantexperienceforthefabricationofmorecomplexand
precisehybridsystems．

Inthecurrentstudy,theysuccessfullyconstructedalinearmolecularmusclebasedondaisychain
rotaxane,whichbearsmechanicallyinterlockedstructureandperformsstimuliＧresponsivecontraction/
extensionmotion．AuNPswereselectedastheinorganicobjectsduetotheirdistanceＧdependentoptical
properties．WithaneffectiveinteractionbetweenAuandthiolgroup,theartificialmolecularmuscleswere
connectedbetweenthegapofgold NPs
dimerafterastepwisesurfaceimmobilization
route． Importantly, they used the
integrable feature of optical signal to
overcome the natural singleＧmolecule
thermalnoiseofmolecularmuscle．Hence,
theycancollectthelinearmolecularmotion
oftheinterparticlemolecularmusclesasa
realＧtime optical signal at the singleＧ
particlescale．Excitingly,the molecular
muscleswerefoundtobeabletoactuatein
thegapofgoldNPsdimerreversiblyinat
leastfourcyclesunderthestimuliofacid/
base．ThisproofＧofＧconceptstudypublishedin
Chem paper pushes the evolution of
artificialmolecular machinestowardsthe
functionalityin nanoworld,which might
openaconceptuallynovelsinglemolecule
device based on artificial molecular
machinesactingonsurfaces．


