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Fig. S1. Schematic illustration of mExo isolation process. The optimized mExo isolation protocol is composed of two steps; i) high-speed centrifugation step and ii) ultracentrifugation step with serial filtration.
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Fig. S2. Post-insertion efficiency of FA and serum stability of F675-labeled mExo-FA. (A) Standard calibration curve of FA (Peak at 282.5 nm) obtained from UV/Vis absorbance spectra. (B) Serum stability of F675-labeled mExo-FA. The absorbance peak at approximately 680 nm (F675 dye) and 282.5 nm (FA) indicates that FA insertion was stably maintained in mExo during serum incubation.
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Fig. S3. Quality check of exosome isolated from milk. The gel filtration elution peak profile of exosome from size exclusion chromatography (Superdex-200S (10/300) column, GE Healthcare). The reference markers used are thyroglobulin (669 kDa = 11.3 mL), ferritin (445 kDa = 13.1 mL), b-amylase (200 kDa 14.7 mL), and albumin (66 kDa = 17.1 mL). The exosome and molecular weight markers (Sigma) were prepared separately in the buffers containing 1X PBS buffer.
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Fig. S4. FR expression in A549 and HCT116 cell lines and in vitro cytotoxicity of mExo-FA. (A) Confocal images for confirming FR expression in A549 and HCT116 cell lines. Alexa 568 (red) signals indicate the FR expression in each cell. Scale bar: 50 μm. (B) CCK8 assays to assess relative cell viability after 24 h incubation with various concentrations (12.5, 25, 50, 100, and 200 μg/mL) of mExo and mExo-FA (upper graph for A549, lower graph for HCT116).
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Fig. S5. Particle size analysis of mExo in acidic (pH 6.8) and neutral (pH 7.4) conditions. 
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[bookmark: OLE_LINK1]Fig. S6. mExo-FA-mediated Dox delivery into A549 cells. (A) Confocal images showing cellular uptake of Dox by Dox@mExo-FA in A549 cells (based on 1 μg/mL of Dox concentration). Scale bar: 50 μm. (B) Quantified graph indicating intracellular fluorescence intensity of Dox from (C). 
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Fig. S7. Whole-body fluorescence imaging after injection of mExo-FA in tumor-bearing mice. Representative whole-body fluorescence images of HCT116 tumor-bearing mice at various time points (2, 4, 6, 8, 12, and 24 h after 200 μg of mExo/mExo-FA injection). The red dotted circles indicate the tumor site.
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High-speed centrifugation
@ 5,000 x g for 30 min
@ 12,000xgfor1h

Ultracentrifugation

® 35,000xgfor1h

@ 70,000xgfor3h

® Serial filtration using different pore size (0.8 ym, 0.45 ym, and 0.2 pym) syringe filters
® 100,000x g for1h

@ mExo pallet resuspension using PBS
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