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Abstract Anti-inflammatory and lipid-lowering are currently effective strategies for the treatment of atherosclerosis.
Therefore, a nanomedicine delivery system with targeted, photothermal therapy synergistic drug therapy was
designed and synthesized to slow the progression of atherosclerosis through lipid-lowering and anti-inflammatory
effects. The CD44 receptor overexpressed in inflammatory macrophages was targeted by using hyaluronic acid as a
backbone. Ag,S quantum dots exert photothermal therapeutic effects through covalent binding, while lovastatin is
encapsulated to realize the pharmacological therapeutic effect. Moreover, physicochemical analyses and cellular
experiments were performed on this nanomedicine delivery system. The results show that the material has suitable
dimensions for good drug release in the presence of hyaluronidase and exerts excellent photothermal effects. In

addition, both in vitro and in vivo experiments demonstrate that the material has good biocompatibility and inhibits
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the developmental process of atherosclerosis, which provides new insights into the development of safe and effective

treatments for atherosclerosis.

Keywords Hyaluronic acid; Nanomedicine delivery system; Quantum dots; Photothermal therapy; Atherosclerosis
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Wb, WARATT RERS BRI, 72 h V2GR 1k 80% L L IKI3(A) 1. b4k, REA A 7 W 5 ik T 2%
MY HA-Ag,S@LOV 4T TN, KGR R [ E3(B) ]. DL EZ5REH], HA-Ag,S@LOV 7£
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Fig.1 TEM image of Ag,S QDs(A) and HA-Ag,S@LOV(B), hydrodynamic diameter(C) and
zeta potential(D) of Ag,S QDs and HA-Ag,S@LOV
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Fig. 3 In vitro drug release profiles with hyaluronidase(A), without hyaluronidase(B) and hydrodynamic
diameters(C) at different time
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Fig. 4 Thermal imaging of a solution of HA-Ag,S@LOYV under laser irradiation as a function of time(A) and
four photothermal cycle curves of the solution of HA-Ag,S@LOV at 650 nm and 300 mW/cm?(B)
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Fig. 5 Cellular activity after co-incubation with macrophages with and without light conditions(A) and

blood compatibility results(B)
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Fig. 6 Fluorescence images of living and dead cells stained with different treatments
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Fig. 7 Nile red staining images of cells(A) and their quantitative analysis after different treatments(B)
The data are shown as mean * standard deviation(SD) error bars(n=6) ; ¥*P<0. 05, **P<0. 01, ***P<0. 001.
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Fig. 8 Oil red O stained images of cells(A) and their quantitative analysis after different treatments(B)
The data are shown as meanzstandard deviation(SD) error bars(n=6) ; *P<0. 05, **P<0. 01, ***P<0. 001.
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Fig. 9 Vascular ultrasound images of mice in control(A) and high-fat(B) groups

The red circle indicates plaque region.
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Fig. 10 Lipid index examination in different groups
(A) TC; (B) TG; (C) LDL. The relative value represents the ratio of lipid levels in the high-fat mice and those in the

conventionally fed mice.
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Fig. 11 Examination of TC(A), TG(B), HDL(C) and LDL(D) in the blood of mice after different treatments
The relative value represents the ratio of the blood lipid levels of the high-fat fed mice and the conventionally fed mice

after different treatments.
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