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Monocyte-based cell therapy

Monocyte-derived macrophages orchestrate tissue regeneration by homing to sites of injury,
phagocytosing pathological debris, and stimulating other cell types to repair the tissue. Accordingly,
monocytes have been investigated as a translational and potent source for cell therapy, but their
utility has been hampered by their rapid acquisition of a proinflammatory phenotype in response to
the inflammatory injury microenvironment. To overcome this problem, we designed a cell therapy
strategy where monocytes are exogenously reprogrammed by intracellularly loading the cells with
biodegradable microparticles containing an anti-inflammatory drug in order to modulate and maintain
an anti-inflammatory phenotype over time. To test this concept, poly(lactic-co-glycolic) acid
microparticles were loaded with the anti-inflammatory drug dexamethasone (Dex) and administered
to primary human monocytes for four hours to facilitate phagocytic uptake. After removal of non-
phagocytosed microparticles, microparticle-loaded monocytes differentiated into macrophages and
stored the microparticles intracellularly for several weeks in vitro, releasing the drug into the
extracellular environment over time. Cells loaded with intracellular Dex microparticles showed
decreased expression and secretion of inflammatory factors even in the presence of pro-inflammatory
stimuli up to 7 days after microparticle uptake compared to untreated cells or cells loaded with blank
microparticles, without interfering with phagocytosis of tissue debris. This study represents a new
strategy for long-term maintenance of anti-inflammatory macrophage phenotype using a translational
monocyte-based cell therapy strategy without the use of genetic modification. Because of the
ubiquitous nature of monocyte-derived macrophage involvement in pathology and regeneration, this
strategy holds potential as a treatment for a vast number of diseases and disorders. STATEMENT OF
SIGNIFICANCE: We report a unique and translational strategy to overcome the challenges associated
with monocyte- and macrophage-based cell therapies, in which the cells rapidly take on inflammatory
phenotypes when administered to sites of injury. By intracellularly loading monocytes with drug-
loaded microparticles prior to administration via phagocytosis, we were able to inhibit inflammation
while preserving functional behaviors of human primary macrophages derived from those monocytes
up to seven days later. To our knowledge, this study represents the first report of reprogramming
macrophages to an anti-inflammatory phenotype without the use of genetic modification 1).

CXCR2 is transiently overexpressed in the peripheral monocytes of TBI patients post-surgery, and
drives peripheral monocyte chemotaxis toward CSF and monocyte-mediated ICD of nerve cells.
Therefore, CXCR2 may be a target for monocyte-based therapies for TBI 2).
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