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ASERSOptophysiologicalprobefortherealＧtime
mappingandsimultaneousdetermination

inalivemousebrain

Withthesupportbythe National NaturalScience Foundation ofChinaand East China Normal
University,theresearchteamledbyProf．TianYang(田阳)attheShanghaiKeyLaboratoryofGreen
Chemistry and Chemical Processes, East China Normal University, developed a novel SERS
Optophysiologicalprobeforbrainresearch,which waspublishedinAngewChemIntEd (２０１９,５８:
５２５６—５２６０)．

Themostwidelyusedtoolforrecordingneuronalactivityhasbeenbasedonelectrophysiologywith
extracellularmicroelectrodes．Theuseofthistechniquehasenabledgreatadvancesinevaluatingbrain
function．However,electrophysiologicaltechnologycanonlyrecordtheelectricalsignalsofneuronＧtoＧ
neuroncommunications．Asamatteroffact,thegenerationofelectricalsignalsmainlydependsonchanges
inthechemicalsignalsfromneurotransmittersandions．Therefore,tohaveaprofoundunderstandingof
thephysiologicalandpathologicalprocessesinabrain,bothchemicalandelectricalsignalsneedtobe
recorded,butthisisstillverychallenging．

Tiansgroupisalwaysinterestedinthedevelopmentofbiosensorsforthedetectionofreactiveoxygen
species(ROS)andmetalionsaswellasthepHvalueinthebrain．Theyproposedthesensingstrategy
withbothcurrentandpotentialsignaloutputsforthesimultaneousdeterminationoftwospeciesinaliving
system．AseriesofinvivoapproachesweresummarizedinAccChemRes．However,theusageofanextra
voltageorcurrentinelectrochemistrymighthaveaninfluenceonbrainactivity．Therefore,itisanurgent
demandtodevelopnewapproachesforrealＧtimedetectionandsimultaneousquantificationofchemical

Figure　TheprincipleofthedevelopedSERSprobe
forsimultaneouslybiosensingofCO３

２－ andpHin
thelivebrainandsingleneuron．

speciesinthebrain．
Facingtheabovechallenges,theyrecentlydesignedanddevelopedforthefirsttimeanovelSERS

optophysiologicalprobefortherealＧtimemappingandaccuratesensingofbothCO３
２－ andpHinalive

mousebrain,aswellasinsingleneurons．Thequartztaperwascoatedwithalayerofroughgoldfilmby
magnetronsputtering(AuＧQT),forSERSdetermination．１Ｇ
(４ＧAminophenyl)Ｇ２,２,２Ｇtrifluoroethanone (AT)and ４Ｇ
mercaptobenzoicacid (MBA)wereoptimizedasthespecific
recognitionelementsforCO３

２－ andpH,respectively,andcoＧ
modifiedontoAuＧQTs．Furthermore,４Ｇmercaptobenzonitrile
(MBN)withC≡NgroupintheSERSsilentregionofcells
wasemployedasaninnerreferenceforprovidingabuiltＧin
correction．TheSERS microarraycontaining８ microprobes
withtipsizesof５mestablishedareliableplatformforrealＧ
timeimagingandaccuratequantificationofCO３

２－ andpHin
livemousebrainuponmiddlecerebralarteryocclusion．Onthe
otherhand,thepresentSERSnanoprobewithatipsizeof２００
nmwassuccessfullyappliedtodeterminationofCO３

２－andpH
insingleneurons．Thisworkhasopenedupanew wayto
understandingtherolesofchemicalspeciesinthephysiological
andpathologicalprocessesfromthebraintothesingleneuron
level．


