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Calciumperoxidenanoparticlesforion
interferencetherapy

WiththesupportbytheNationalScienceFundforDistinguishedYoungScholarsandtheNational
NaturalScienceFoundationofChina,theresearchteamledbyProf．BuWenBo(步文博)attheShanghai
KeyLaboratory of Green Chemistry and ChemicalProcesses,Schoolof Chemistry and Molecular
Engineering,EastChinaNormalUniversity,proposedthe“IonInterferenceTherapy (IIT)”tocombat
tumor,whichwaspublishedinChem (２０１９,５(８):２１７１—２１８２)．

Inclinicaltumortreatment,patientswhoundergoradiotherapyorchemotherapyarealwaysaccompanied
bytheprocessoftumorcalcification,whichcancontributetotumordeath．Thisphenomenonisinitiated
bytheaccumulationoflocalizedcalciumionsandprogressedbythecalciumsaltdepositioninlocaltissues．
WiththeinＧdepthstudy,itisfoundthatthebiologicaleffectofradio/drugtreatmentiscommonlyrelated
tothegenerationoffreeradicals．Onthisbasis,Busgroupinterconnectedthetwoparts,freeradicals
generationandintracellularCaaccumulation/overload,tomaketumorsbecomingcalcifiedovertimefor
bettertreatmentfeedback．Infact,Ca２＋ isonekindofthesecond messengersinintracellularsignal
transmission,whosefluctuationsinlocalconcentrationcancontrolvitalphysiologicalprocessesthrough
theactivationofspecifictargets (proteins,nucleicacids,etc．)．However,abnormalaccumulationof
calciuminthecytoplasmleadstocellcalciumoverload,andpersistentcalciumoverloadfurtherstimulates
NADPHoxidaseactivitythatisresponsibleforreactiveoxygenspecies(ROS)generation,finallyinducing
celldeath．Thisprovidestheoreticalsupportforefficienttumortreatmentbasedoncalciumoverload．

Figure　Schematic representation of the functional
patternofSHＧCaO２ NPs．

Therefore,theypreparedsodium hyaluronate modified,pHＧsensitivecalcium peroxidenanoparticles
(SHＧCaO２ NPs)to demonstratethe new roleofcalcium intumortherapy．Intheacidictumor
microenvironment,themodifiedlayerisfirstlydegradedbyhyaluronidase,andthentheexposedCaO２NPs
aredecomposedintofreeCa２＋ and H２O２,leadingtointracellularcalcium overloadandfreeradicals
accumulationtogether．Fortumorcells,thedownＧregulatedcatalase(CAT)makesthemunabletoclear
theaccumulatedH２O２intime,causingcellstobecomemorevulnerableandeasilydrivenintooxidative
stress．Thisincreasedoxidativestressaltersthecalciumchannelsandcanresultinabnormalretentionof
thegenerated Ca２＋ in cells．Thefullprocess wouldirreversiblychangethecalcium signalsfrom
“regulating”to“destroying”,thisprocesscanbedefinedas“calcicoptosis”．SinceCa２＋ areessentialin

varioustypesofcells,tumortypeandoxygenpartial
pressuredonotlimitthekillingeffect．Moreover,NPs
werealso observed to be capable ofinitiating cell
calcification duringthetherapeuticprocess．Finally,
theypresentedgreattumorsuppressioneffectinthe
orthotopicmicemodel．This“IonInterferenceTherapy”
strategywillpromoteustoutilizethebiologicaleffects
ofionsforefficientdiseasestreatment．

Withregardstothefuture,theyinsistthattheinＧsite
degradedproductsofnanomaterials,including metal
ions,anions,smallmoleculesandclusters,canreally
makeadifferencefortumortreatmentwiththeirunique
biological effects and interactions with tumor
microenvironments．DiggingoutthenewroleofCa２＋is
justabeginning．WiththeinＧdepthunderstandingof
theirinvisibleeffectstotumorsandinturntaking
advantage ofthem,theidea of “Ion Interference
Therapy”willpotentiallyopenanewopportunityfor
thedevelopmentofantitumorstrategies．


