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Abstract 
 
We report a facile method for nanoparticle (NP)-coated microbubbles (MBs), which can be used for 
bimodal ultrasound contrast agent. Based on our previous reported amphiphilic polymer [1], 
hydrophobic NPs not only can be transferred to aqueous solution, but can offer a universal surface for 
proteins assembly as core-shell complex of NP/protein corona. The polycarboxylate polymer was used 
successfully for linking inorganic colloidal NPs of different materials (Au, CdSe/ZnS, Fe3O4) to BSA 
protein corona. A second type of protein-caged nanomaterials, protein-caged gold nanoclusters (AuNCs) 
can be synthesized by intra-protein “biomineralization” or self-assembly of AuNCs with proteins, thus 
resulting in high photoluminescence in red to near-infrared emission. Both types of protein-caged 
nanomaterials can be rapidly converted into MBs by introducing sonochemical route, which promote 
disulfide crosslinking of cysteine residues between protein-caged nanomaterials and free albumin during 
acoustic cavitation. Further, the functionalization of MBs can be easily achieved by adjusting the original 
NP/protein mixture. We also demonstrated different imaging modalities with biocompatible AuNC-coated 
MBs, used in conjunction with both in vitro/ in vivo ultrasound and fluorescent imaging, which can held 
many potential applications in medical diagnostics and therapy [2]. 
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Figure 1. Scheme of synthesis of protein-caged nanomaterials toward dual-functional MBs 


