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Fig. S1. Pathophysiology of AS and related diseases. (a) Models of the development and progression
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of AS. Reproduced from reference [1] with permission from Frontiers Media SA, copyright 2019.
(b) The pathophysiology of AS and vascular restenosis. Reproduced from reference [2] with
permission from The Royal Society of Chemistry, copyright 2022.
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Fig. S2. Application of microfluidic systems in the detection of protein and nucleic acid
cardiovascular markers. (a) Schematic illustration of DNA biosensor development: probe fixation,
hybridization with analytes, and ECL detection using the [Ru(bpy);]>**/CNDs system. Reproduced
from reference [3] with permission from Springer Nature, copyright 2021. (b) Schematic illustration
of microfluidic biosensor for the detection of miRNA-21. Reproduced from reference [4] with
permission from Elsevier, copyright 2022. (c) Schematic diagram of the hollow microsphere-
integrated optofluidic immunochip (i); Schematic diagram of the optical wavelength filter based on
WGM microcavity in the hollow microsphere-integrated immunochip (ii); Schematic diagram of
the active interrogation for WGM lasing detection (iii); Schematic of the functionalization process
of the perforated HGMS (iv). Reproduced from reference [5] with permission from Elsevier,
copyright 2024. (d) Schematic illustrations for the simultaneous SERS detection of CK-MB and
c¢Tnl cardiac biomarkers on the microfluidic system (i); Antibody conjugation process on PNMA
substrate (ii). Reproduced from reference [6] with permission from American Chemical Society,
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Flg S3. Representative microfluidic-based AS models for drug discovery. (a) TEM image of the
Pt-NPs and schematic diagram of efficacy evaluation of Pt-NPs on AS microfluidic models and
mice (i); The on-chip experiments show the changes of ROS level and EC area before and after Pt-
NPs treatment (ii); Distribution (iii) and expression levels (iv) of VCAM-1 and VE-cadherin in the
aortas of mice in different groups. Scale bars: 100 pm (iii). Reproduced from reference [7] with
permission from WILEY-VCH Verlag GmbH, copyright 2016. (b) Experimental procedure for the
on-chip monocyte adhesion assay (i); Brightfield images of chips treated with different reagents (ii);
Quantification of THP-1 cells adhesion and SMC migration for vitamin D(iii) and metformin
studies(iv). Scale bar: 200 um (ii). Reproduced from reference [8] with permission from The Royal
Society of Chemistry, copyright 2021.
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Fig. S4. Representative microfluidic-based atherosclerotic drug delivery carriers. (a) Schematic
diagram of targeted anti-inflammatory nanoparticles and its application in atherosclerotic plaque
inflammation. Reproduced from reference [9] with permission from American Chemical Society,
copyright 2016. (b) Schematic diagram of the manufacture of biomimetic nanoparticles and their
application in anti-AS (i); The established transwell models (ii); Time-dependent quantification of
Fe content in the basolateral chamber supernatant or foam cells (iii). Reproduced from reference
[10] with permission from Elsevier, copyright 2020.
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