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Research on Nanomedicine-Based Targeted Therapy for Rheumatoid Arthritis

WANG Shasha, WANG Tao, JIA Mingxi, LIU Cun, TANG Jianxin
( College of Life Sciences and Chemistry, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Rheumatoid arthritis (RA) is a chronic and systemic inflammatory disorder characterized with
inflammatory synovitis. Due to its short biological half-life and poor bioavailability, the traditional clinical treatment of
rheumatoid arthritis requires patients to have a high dosage and a frequent administration, with serious side effects in
extra-articular tissues brought about by these therapeutic medications. These limitations have stimulated the research
and application of nanomaterials in the treatment of rheumatoid arthritis. A summary has been drawn of the latest
research progress in nanomedicine-based drug therapy for rheumatoid arthritis, followed by a description of various
targeted drug delivery systems for the diagnosis and treatment of rheumatoid arthritis. On this basis, a tentative inquiry
has also been made into the key problems to be solved with its future development prospects.
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Fig. 1 Schematic illustration of the inflammatory

microenvironment in rheumatoid arthritis
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Table 1 Summary of targeted delivery systems for RA treatment

carrier formulation treatment mechanism animal model
FA-liposomes—MTX reduce expression of CD39 and CD73 ectonucleotidases CIA®Y
liposomes calLCL-a-CD163 increase the uptake of liposomes in CD163 transfected cells CIA®”
RGD-liposomes—prednisone target liposomes specifically bound to FLS ATAP”
clodronate liposomes decrease expression of adhesion molecules in the synovial lining CIAPY
anti—-CD64-SPIONs-PLGA-MTX anti-CD64 antibody binds to CD64 receptor on macrophage CIAPY
PLGA FA-PLGA-Dex inhibit IL-6 and TNF-a CIA®
RGD-PLGA-STAT siRNA inhibit macrophage and dendritic cell activation. CIAPY
PAMAM G5-FA-MTX suppress the inflammatory cells infiltration, pannus formation, cIA®
FA-PEG-PAMAM enhance drug accumulation in paw CIAPY
anti-Flt1-PEG-Dex suppress wounding migration, chemotaxis CIAP?
PEG HA-PEG-TRAIL reduce inflammatory cytokines and collagen-specific antibody CIAP?
RGD-PEG-Dex target VECs at sites of inflammation ATAPY
tGC-SiRNA inhibit the Notchl signaling pathway CIAP
chitosan FA-chitosan—IL—1Ra DNA decrease the expression levels of IL-13 ATAM
HA-chitosan target to macrophages CIA™Y
micelles VIP-CPT-SSM downregulate the pro-inflammatory Th17 cells CIA™
HA-AuNP/TCZ suppress the expressions of IL-6 and CD68 CIA™
metallic NPs AuNP-Gal-1 downregulate CD4+ T cells CIA™!
RGD-Au-MTX target moiety for inflammation CIA™
membrane neutrophil membran @PLGA suppress synovial inflammation, target deep into the cartilage matrix CIA™
albumin TAC HSA-NP show significant alleviation in hind-paw erythema CIAM
PFC FUM-PFC exhibit decreased leukocytes and blood vessels CIAM"
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Fig. 2 Effect of G5-FA-MTX treatment on ankle diameters
and paw weights of arthritic rats
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Fig. 4 Assessment of the degree of arthritis during
DS-g-MTX treatment
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