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BalancedchargedimmuneＧevasivehydrogel
fortype１diabetestreatment

Figure　Schemedemonstratingtheencapsulationofislets
usingabalancedchargedhydrogelforimmunoprotectionand
glucoseＧresponsive insulin secretion after intraperitoneal
transplantationindiabeticmice．

WiththesupportbytheExcellentYoungScientistsFundandTianjinUniversity,theresearchteamled
byProf．ZhangLei(张雷)attheDepartmentofBiochemicalEngineering,SchoolofChemicalEngineering
andTechnology,TianjinUniversity,developedanewbalancedchargedimmuneＧevasivehydrogelforrapid
andlongＧterm glycemiccontrol,which waspublishedin AdvancedFunction Materials (２０１９,２９:
１９００１４０)．

Type１diabetesmellitus(T１DM)isachronicepidemicafflictingover３０millionpeopleworldwide．
Multipledailyexogenousinsulininjectionsarethecommontreatmentforpatients with T１DM,but
inevitablybringalotofpaintopatients．Inaddition,thismethodcannotdynamicallyrespondtothe
changesin blood glucoseconcentrationsand even causeseriouscomplications．Transplantation of
encapsulatedisletsisaverypromisingstrategysinceitcanhelptoachievedynamicalbloodglucose
control．However,itslongＧtermclinicaltherapeuticefficacyisstillseriouslyhinderedbythehostimmune
rejectiontotheimplantedmaterials．Currently,verylimitedbiomaterialscancompletelyavoidtheforeign
bodyreaction(FBR)．Thus,thedevelopmentofencapsulationbiomaterialthatcanevadeinvivoimmune
recognitionandFBRisstillagreatchallenge．

Toaddressthisissue,ZhangsgroupdevelopedanantiＧbiofoulinghydrogelbasedonabalancedcharge
strategy．Thisbalancedchargedhydrogelnot
onlypossessedexcellentantifoulingproperties
invitrobutalsocouldeffectivelymitigatethe
FBRandinhibitcapsuleformationforatleast
３monthsinamicemodel．Thisfindingwas
published in ACS Applied Materials &
Interfaces(２０１８,１０:６８７９—６８８６)．

More excitingly,they found that this
balancedchargedhydrogelalsoenabledhighly
efficientisletencapsulation,invivoimmune
evasion, and rapid and longＧterm blood
glucose control． After intraperitoneal
transplantationofisletsencapsulatedbythis
hydrogel,１００％ oftherecipient micecould
rapidlyrecovertonormalbloodglucoselevel
within２daysandremainstableforatleast１５０
days without any immunosuppression
treatment．Incontrast,thepristinealginate
hydrogelsample required ５ to ７ days to
achievebloodglucosecontrol,andcouldjust
maintainfor ~２０days．Thisnew balanced
chargedantiＧbiofoulinghydrogelisalsolowＧ
costandhasagreatpotentialtobewidelyused
inthebiomedicalandhealthyfield,including
celltherapyandtissueengineering．


