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Biomaterialstoboostrobustcancerimmunotherapy
toinhibittumormetastasisandrecurrenceafter

localradioisotopetherapy

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamledbyProf．
LiuZhuang(刘庄)fromtheInstituteofFunctionalNano&SoftMaterials(FUNSOM),incollaboration
withProf．YangKai(杨凯)fromtheSchoolofRadiation MedicineandProtection,bothatSoochow
University,developedabiomaterialＧbasedradioＧimmunotherapystrategytoeffectivelyinhibittumor
metastasisandrecurrenceafterlocaltumortreatment．This work wasrecentlypublishedin Nature

Figure　Mechanism of １３１IＧCat/CpG/ALGＧbased radioＧ
immunotherapyincombinationwithcheckpointblockadeto
inhibittumormetastasisandrecurrence．

BiomedicalEngineering (２０１８,２:６１１—６２１)．
Radiotherapyincluding external beam radiotherapy and internalradioisotope therapy has been

extensivelyusedforcancertreatmentinclinics．Unfortunately,theclinicallyusedcancerradiationtherapy
hasmanylimitationsincludingdamagestonormaltissues,resistancebyhypoxicsolidtumors,and
incapabilityoftreatingdistantmetastases．Inordertoovercomethesechangllenges,Catalase(Cat),an
enzymethatconvertstumorendogenousH２O２intooxygen,islabeledwithatherapeuticradioisotope
１３１Iodine,andthen mixed withsodiumalginate (ALG),asolublepolysaccharidethatcanberapidly
transformedintoahydrogelinthepresenceofCa２＋ ．Afterinjectionintotumors,theinＧsitugelationof
ALGwouldfix１３１IＧCatlocallywithintumors,resultinginlongＧtermreliefoftumorhypoxiaand１００％
tumorelimination underratherlow radioactivity doses,asdemonstratedin mouse,patientＧderived
xenograft,andrabbittumormodels．ByfurtherintroducinganimmunostimulatoryCpGoligonucleotide,

localtreatmentwith１３１IＧCat/CpG/ALGhybridfluidaftereliminatinglocaltumorscouldtriggersystemic
antitumorimmunities,whichincombinationwithcheckpointＧblockadewouldattackdistanttumorsfor
metastasisinhibition．Afterwards,astrongvaccineＧlikeimmuneＧmemoryeffecttoprotectmiceagainst
tumorreＧchallengingisfurtherrealized．

ThisworkpresentsasimpleinＧsitugelationＧ
based radioisotopeＧimmunotherapy strategy
usingallＧbiocompatiblecomponentstoachieve
highlyeffectivelocaltumortreatment,aswell
assystemictherapeuticoutcomesininhibiting
tumor metastasis and preventing tumor
recurrence．Thismethodmayhavepotentialfor
tumorinterventionaltherapy to treat many
typesofsolidtumors,andwouldbeparticularly
meaningfulforthoselateＧstagecancerpatients
whoarenotcurablebyconventionalsurgeryor
radiotherapystrategies．Oneimportantnoteis
thatallthecomponentsusedinthisstrategyare
biocompatible,promisingforclinicaltranslation．


