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Figure S1. Zeta potential of BA NPs.
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Figure S2. Relative concentration of betulinic acid in dark at
room temperature.
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Figure S3. Representative SEM image of BA NPs stored in
normal temperature and dark house for 3 months. Scale bar:
500 nm.



Figure S4. BA combination mode diagram by Matertial Studio.
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Figure S5. BA NPs suppresses the proliferation of human A172 cells in
vitro. (A) Cell viability measured by CCKS assay after BA treatment with
various concentrations. (B) Cell viability measured by CCK8 assay after
BA treatment with various times. (C) Cell cycle protein expression
quantified with Western blot.
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Figure S6. Cell viability of HT22 cells measured by CCKS assay
after BA treatment with various concentrations.
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Figure S7. BA NPs induces cell apoptosis in A172 Cells. (A, B) Apoptosis
Assay analysis of A172 cells by flow cytometry of A172 cells after
treatment with various concentrations of BA NPs. *** P <(.001. (C) Cell
apoptosis-related protein expression quantified with western blot.
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Figure S8. BA NPs suppress NFkB-p65 and SP1 signaling through CBI1,
CB2/Akt pathways. (A) Western blot assay of main protein expression of
signaling pathways after BA NPs treatment. (B ) The expression level of
p-STAT3 and SP1, which are downstream signaling of CB1 and CB2
pathways. (C) Western blot of main protein expression of signaling
pathways after BA, CB1 INH (SR141716A) and CB2 INH (SR144528)
treatment.

Figure S9. The SEM image of BA-C6 NPs. Scale bar:200nm.



! 6.6+004

5.6e+004

4.5e+004

3504004

Figure S10. IVIS imaging of BA-IR780 NPs injected intracranial xenograft
GBM mouse.

Figure S11.The SEM image of PLGA-IR780 NPs. scare bar:500nm.
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Figure S12. Ex vivo fluorescence imaging of the free dye tissues injected
harvested in 8 hours. Scale bar: 20um.
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Figure S13. The release curve of BA-C6 NPs.
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