[bookmark: _Hlk171865865]Targeted Blood-Brain Barrier Penetration and Precise Imaging of Infiltrative Glioblastoma Margins Using Hybrid Cell Membrane-Coated ICG Liposomes
Ping Liu1†, Siyi Lan2†, Duyang Gao2,3, Dehong Hu2,3, Zhen Chen2, Ziyue Li2, Guihua Jiang1*, Zonghai Sheng2,3*
1. Department of Medical Imaging, The Affiliated Guangdong Second Provincial General Hospital of Jinan University, #466 Xingang Middle Road, Haizhu District, Guangzhou, 510317, P. R. China. 
2. Research Center for Advanced Detection Materials and Medical Imaging Devices, Institute of Biomedical and Health Engineering, Shenzhen Institute of Advanced Technology, Chinese Academy of Sciences, Shenzhen, 518055, P. R. China.
3. The Key Laboratory of Biomedical Imaging Science and System, Chinese Academy of Sciences, Shenzhen, 518055, P. R. China.
† Ping Liu and Siyi Lan contributed equally to this work.
Corresponding authors: Guihua Jiang (13828472201@163.com) and Zonghai Sheng (zh.sheng@siat.ac.cn)


[image: 图表

描述已自动生成]
[bookmark: OLE_LINK4]Figure S1. Particle size and PDI values of Lipo-ICG, BM-Lipo-ICG, GM-Lipo-ICG, and HM-Lipo-ICG. The size of the uncoated particles (Lipo-ICG) decreased after cell membrane coating (n = 3).
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Figure S2. Hydrodynamic diameters and PDI values of HM-Lipo-ICG after 10 days of storage at 4°C in water, phosphate-buffered saline (PBS), and 10% fetal bovine serum (FBS), demonstrating excellent stability.
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Figure S3. Zeta potential measurements of (1) Lipo-ICG, (2) B16F10 cell membrane, (3) BM-Lipo-ICG, (4) G422 cell membrane, (5) GM-Lipo-ICG, (6) HM, and (7) HM-Lipo-ICG. The zeta potential of Lipo-ICG decreased after cell membrane coating (n = 3).
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Figure S4. Fluorescence stability of free ICG and HM-Lipo-ICG in PBS over a 6-day storage period.
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Figure S5.Western blot analysis of the expression of CD44 in HM-Lipo-ICG and BM-Lipo-ICG.
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Figure S6. Cellular cytotoxicity against bEnd.3 cells. Viability of bEnd.3 cells were incubated with Lipo-ICG and BM/GM/HM-Lipo-ICG nanoparticles at various concentrations for 24 hours in the dark (n = 3, ns = no statistical difference).
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[bookmark: OLE_LINK17]Figure S7. In vitro evaluation of HM-Lipo-ICG for crossing the BBB and targeting GBM tumor cells. (A) Schematic representation of the in vitro Transwell model. The inset illustrates the mechanism by which HM-Lipo-ICG traverses the BBB and targets GBM tumor cells. (B) CLSM images of bEnd.3 cells were incubated for 4 hours with Lipo-ICG, GM-Lipo-ICG NPs, and HM-Lipo-ICG NPs. Concentrations: Lipo-ICG = 20 μg/mL, GM-Lipo-ICG = 20 μg/mL, HM-Lipo-ICG = 20 μg/mL. Cell nuclei were stained with DAPI. Scale bar = 10 µm. (C) Quantitative analysis of the average fluorescence intensity of ICG in Fig R3B. Data are presented as mean ± standard deviation (s.d). Statistical significance is indicated as ∗∗ P < 0.01 and ∗∗∗ P < 0.001, n = 3.
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Figure S8. Cellular uptake of Lipo-ICG and BM/GM/HM-Lipo-ICG by RAW264.7 cells. (A) CLSM images of RAW264.7 cells after incubation with Lipo-ICG and BM/GM/HM-Lipo-ICG nanoparticles for 2 hours. CICG = 20 μg/mL. Cell nuclei were stained with DAPI. Scale bar = 10 μm. (B) Flow cytometry analysis of RAW264.7 cell uptake of Lipo-ICG and BM/GM/HM-Lipo-ICG. (C) Fluorescence intensity of ICG in RAW264.7 cells treated with different nanoparticles for 2 hours (n = 3).
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[bookmark: _Hlk176339548]Fig S9. Bioluminescence imaging of glioblastoma tumor-bearing mice for Lipo-ICG, GM-Lipo-ICG NPs, and HM-Lipo-ICG NPs treated groups. 
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Figure S10. Ex vivo fluorescence images of major organs dissected from mice 6 hours post-injection with different liposomes.
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Figure S11. Whole blood cell and serological biochemistry analyses of healthy mice intravenously injected with PBS, Lipo-ICG, and GM/BM/HM-Lipo-ICG at CICG = 1 mg/kg. A) RBC: red blood cell count; B) WBC: white blood cell count; C) PLT: platelet count; D) MCV: mean corpuscular volume; E) HGB: hemoglobin; F) HCT: hematocrit; G) ALT: alanine aminotransferase; H) ALP: alkaline phosphatase; I) AST: aspartate aminotransferase. CICG = 1 mg/kg (n = 3).
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Figure S12. Pathological analysis of H&E-stained sections of major organs (heart, liver, spleen, lung, and kidney) from healthy female mice intravenously injected with PBS, Lipo-ICG, BM-Lipo-ICG, GM-Lipo-ICG, and HM-Lipo-ICG for 7 days. CICG = 1 mg/kg. Scale bar = 50 µm.
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Figure S5. The cellular cytotoxicity against bEnd.3 cells. Cell viability
of bEnd.3 cells incubated with Lipo-ICG and BM/GM/HM-Lipo-ICG
NPs with various concentrations for 24h in dark (n=3, ns =no

statistical difference).
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Figure S7. Ex vivo fluorescence images of major organs dissected from mice

injected with different nanoparticles at 6h postinjection.
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Figure S8. Whole blood cell analysis and serological biochemistry analysis of
the healthy mice intravenously injected with PBS, Lipo-ICG, and GM/BM/HM-
Lipo-ICG C,cg=1 mg/kg. a. RBC: red blood cell; b. WBC: white blood cell; ¢

PLT: platelet; d. MCV: mean corpuscular volume. e. HGB: hemoglobin; f. HCT:
hematocrit. g. ALT: alanine aminotransferase; h. ALP: alkaline phosphatase;

i. AST: aspartate aminotransferase. C,;z=1 mg/kg (n=3).
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Figure S3. Zeta potential of (1) Lipo-ICG, (2) B16F10 cell membrane, (3) BM-
Lipo-ICG, (4) G422 cell membrane,(5)GM- Lipo-ICG; (6) HM and (7) HM-
Lipo-ICG. The charge value of the naked particles (Lipo-ICG) decreased after

coating the cell membrane (n = 3).
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Figure S4. Fluorescence decrease of free ICG and HM-Lipo-ICG in

PBS during 6-day storage.




