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A bacteria-engineered macrophage sponge as a
neutralization decoy to treat bacterial infection
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Ruibing WANG is a Professor at the
Institute of Chinese  Medical
Sciences and Department of
Pharmaceutical Sciences, Faculty of
Health Sciences, University of
Macau and a grantee of NSFC Fund,
SZSTIC Fund, and FDCT Fund. He is
an elected Fellow of the Royal
Society of Chemistry (FRSC),

and currently serves as Director of
Global Affairs Office at UM.
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We developed an immune cell sponge for bacteria and endotoxin
adsorption. Hydrogel is initiated in macrophage cytoplasm to construct
intracellularly gelated macrophage (GM), which ensures intact cell
morphology and membrane structure identical to the source
macrophage. GM exhibits similar neutralizing capability towards bacteria
and endotoxin to host macrophage via receptor-ligand interaction, and
shares bacterial burden to ameliorate in vivo infection. Furthermore, GM
derived from bacteria-infected macrophage (here referred to as bacteria-
engineered macrophage) is found to have upregulated membrane
pathogen-related receptors for strengthened bacterial and endotoxin
recognition. Bacteria-engineered GM achieves an efficient management
of sepsis and wound infection, and targeted alleviation of bacterial
pneumonia. Instead of receptor modulation via gene engineering,
bacteria-engineered host immune cell, upon intracellular gelation,
demonstrates a natural cell engineering venue to obtain comprehensive
neutralization decoys.

R AT i R 0 2
T T L mbe A ﬁ‘.'}; 3T V}'Jirf,f‘mr;f‘] ~

AFLE R MR R AR %

Bacteria-engineered host immune cells,
upon intracellular  gelation, can
efficiently sequester bacteria,
endotoxins and inflammatory cytokines
to effectively fight against bacterial

infection




