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Nanowirearrayshelpblindmiceseeagain

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamsdirectedby
Prof．ZhengGengFeng(郑耿锋)andProf．ZhangJiaYi(张嘉漪)intheLaboratoryofAdvancedMaterials
andInstituteofBrainScienceatFudanUniversity,recentlyreportedtherestorationofvisioninblindmice
usingartificialphotoreceptorsmadeofarraysofthegoldＧcoatedtitaniumdioxidenanowires,whichwas
publishedinNatureCommunications(２０１８,９:７８６)．

Humanretinaisamultilayeredstructureofneuronswithdifferentfunctions,andthephotosensitive
layerisknownasphotoreceptors,whichcancaptureandtransferthelightinformationintoneuralactivity．
Thelossofthesephotoreceptorseitherduringdevelopmentorunderdegenerativediseaseconditionscan
leadtoirreversiblelossofvision．

Inthis work,Zheng etal．developed a photoresponsive nanowirearraythatcan beimplanted
subretinallytoreplaceimpairedphotoreceptorcellsofablindretina,whichfunctionsasanartificial
photoreceptortorelaythelightinformationintotherestoftheretinaandthebrainthereafter,thus
restoringthevision．Thesenanowirearraydevicesarethinenoughsothatitcanbeimplantedatthe
bottomofaneye．Afterimplantationofthenanowirearrays,thesedevicescanabsorbtheincidentlight
intoeyes,andtransformphotonsintophotocurrent,inananalogyofaphotovoltaiccell．Thephotocurrent
cansubsequentlyexcitethebipolarandganglioncellsinaretina,whichfurthertransferlightinformation
intothebrain．Inaddition,notonlythephotoresponsesofphotoreceptorＧdegenerativeretinas were
recovered,butthelightsensitivityofawakeＧbehavingmicewasalsorestored,suchaspupillarylightreflex．

Thesefindingsopenupnewpossibilitiesforclinicaltreatmentofblindnessfromretinitispigmentosaor
ageＧrelatedmaculardegeneration．Thesubretinalimplantsurgeryforpatientsisanestablishedclinical
procedure,andthebiocompatibilityofgoldisshowntobesuitableforchronicimplant．Theywillcontinue
toworkonimprovingthesensitivityofthenanomaterial,testlongＧterm biocompatibility,aswellas
exploringpossibilitiesforclinicaltranslations．

Figure　(Top)DesignofartificialphotoreceptorsbyAuＧcoatedTiO２ nanowires．(Bottom)Therecoveryoflightresponse
(representedbytherecoveryofactionpotentialsinthevisualcortexoverlightexposure)forblindmice２days,２monthsand５
monthsaftertheimplantofnanowires．


