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AhighlyefficientselfＧhealingelastomerwith
unprecedentedmechanicalproperties

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamledbyProf．
YouZhengWei(游正伟)attheStateKeyLaboratoryforModificationofChemicalFibersandPolymer
Materials,CollegeofMaterialScience& Engineering,InternationalJointLaboratoryforAdvancedFiber
andLowＧdimension Materials,Donghua University,recentlyreportedahighlyefficientselfＧhealing
elastomerwithunprecedentedmechanicalproperties,whichwaspublishedinAdvancedMaterials (２０１９,
１９０１４０２)．

SelfＧhealingisoneofthe mostattractivepropertiesfornextgeneration materialsandshowsgreat
promiseinmanyfieldssuchasautomotivecoatings,softrobotics,andwearableelectronics．Ideally,the
healablematerialsshouldspontaneouslyrepairatroom temperature whileexhibitinghighinitialand
recoveredmechanicalstrengthandtoughness．However,incorporatingbothofthesepropertiesintoa
materialhaspresentedagreatchallengesincetheyareoftenachievedbycontradictoryapproaches．

Toaddressthischallenge,YousgrouppresentsanovelCu(II)ＧdimethylglyoximeＧurethanecoordination
complexbasedpolyurethaneelastomer(CuＧDOUＧCPU)withsynergetictripledynamicbonds．CuＧDOUＧ
CPU demonstratesthehighestreported mechanicalperformanceforselfＧhealingelastomersatroom
temperature,withatensilestrengthandtoughnessupto１４．８ MPaand８７．０ MJm－３,respectively．
Meanwhile,CuＧDOUＧCPUspontaneouslyselfＧhealsatroomtemperaturewithaninstantrecoveredtensile
strengthof１．８４ MPaandacontinuouslyincreasedstrengthupto１３．８ MPa,surpassingtheoriginal
strengthofallothercounterparts．ThekeyofthisstrategyisCu(II)ＧDOUcoordinationcomplex,which
greatlystrengthensthematerialswhileenhancingthedynamicsofDOUbondstofacilitateselfＧhealing．
Prof．BaoXiaoGuangsgroupatSoochow Universityperformsdensityfunctionaltheorycalculationsto
demonstratethemolecularmechanism．

Thismaterialdesignprovidesapowerfulnew strategytoreconcilethecontradictorypropertiesof
mechanicalrobustnessandselfＧhealingefficiencythatcanalsobeexpandedtoothermetalionsanddynamic
bonds．In addition,thesynthesisof CuＧDOUＧCPU elastomerisasimple onestep process using
commerciallyavailablereagentsthatcanbereadilyscaledup．Thisresearchwillinspireaseriesofstrong
selfＧhealingmaterialswithdiverseapplications．

Figure　 (a)DesignofCu—DOU—CPUelastomer．(b)OpticalmicroscopyimagesofCu—DOU—CPUfilmafterbeing
scratched．(c)Ashbyplotof“toughness”and“tensilestrength”ofCu—DOU—CPUandotherroomtemperatureselfＧhealing
elastomersreportedinliterature．


