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ABSTRACT:  Although layer-by-layer assembly using anionic and cationic polymer 

has been a popular way to develop core-shell nanoparticles, the strong electrostatic 

interactions may limit shell degradability, thus hampering their application as a 

platform for controlled therapeutic delivery. In this study, we demonstrate a simple 

approach to developing mesoporous nanohybrids via a process of pre-drug loading 

(using doxorubicin (DOX) as a model drug) into mesoporous silica nanoparticles 

(MSN), followed by surface functionalization with a kind of cationic oligomer (low 

molecular weight polyethylene imine, LPEI) and in situ crosslinking by degradable 

N,N’-bis(acryloyl)cystamine (BAC). The presence of LPEI shell affords the 

nanohybrids with charge-reversal ability, which means that the acidic tumor 

extracellular microenvironment can transform the negative surface charge at neutral 
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