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	Nanoparticle
	Surface charge
(mV)
	Size (TEM)
	Hydrodynamic Size
	PDI

	SiO2 (20 nm) 10 µg/mL
	-26.6  3.89
	21.42  2.37
	31.8  1.67
	0.217

	mTiO2 (<100 nm) 1 µg/mL
	-9.1  2.26
	56.02  17.3
	530.7  45.5
	0.296


Table S1 Nanoparticle characterization via DLS (pH=6.5) and TEM
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Fig. S1 Mast Cells Surface Marker expression. Before activation (left) and after being exposed to antigen (right).  This  image was created in BioRender. Perez, J. (2025) https://BioRender.com/ospqk4j
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Fig. S2 TEM of SiO2 NPs. Scale bar 100 nm
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Fig. S3 TEM of mTiO2 NPs. Scale bar 100 nm
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Description automatically generated with medium confidence]Fig. S4 BMMC Gating strategy performed through FlowJo. A) Cell population excluding the debris was selected. B-C) Single cells were gated through FSC and SSC. D) Cells were gated under FcεRI+CD117+ (Q2) which are defined as the BMMC. E) Fixable Viability Dye eFluor™780 was used to stain dead cells, then live cell population was separated. F) After live cells were separated, cells were gated for the evaluation of each marker
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Description automatically generated]Fig. S5 FMO Controls Gating. Positive identification of each marker was done using single staining and compared to non-stained cells to identify the positive population. Comparison between non-stained cells (left) and single-stained cells (right) for each marker. A) FcεRI, B) CD117, C) CD63, D) LAMP-1.
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Fig. S10 Release of proinflammatory cytokine IL-13 as a function of time after NP exposure.
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             Fig . S 6 TEM images of control, untreated BMMC . A) Image of a BMMC under 10000x magnification. White arrow points to the region for zoom in. Scale bar is 2 µm. B) Zoomed in image of peripheral vacuoles under 25000x magnification. Scale bar is 800 nm. Untreated BMMC present with large peripheral vesicles filled with spherical granular particles that tend to clump and appear dark.    B    A 
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Fig. S7 TEM images of BMMC treated with A2187 (calcium ionophore )10 uM for 30 min to degranulate
cells. A) Image of a BMMC under 10000x magnification, scale bar is 1 uym. B) Image of a BMMC under 12000x
maghnification, scale bar is 2 ym. Treated BMMC present with large peripheral vesicles that are mostly devoid of

dark granular particles.





image9.svg
                     Fig . S 7 TEM images of BMMC treated with A2187 (calcium ionophore )10 µM for 30 min to degranulate cells . A) Image of a BMMC under 10000x magnification, scale bar is 1 µm. B) Image of a BMMC under 12000x magnification, scale bar is 2 µm. Treated BMMC present with large peripheral vesicles that are mostly devoid of dark granular particles. A B
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Fig. S8 TEM images of BMMC exposed to 1 pg/ml mTiO, NP for 30 min. A) Image of a BMMC under 10000x
maghnification. White arrow points to the region for zoom in. Scale bar is 2 um. B) Zoomed in image of a BMMC under
50000x magnification. Scale bar is 400 nm. BMMC uptake mTiO, and many of the large peripheral vesicles are devoid of
dark spherical granular particles suggestive of degranulation.
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                    Fig . S 8 TEM images of BMMC exposed to 1 µg/ml mTiO 2 NP for 30 min . A) Image of a BMMC under 10000x magnification. White arrow points to the region for zoom in. Scale bar is 2 µm. B) Zoomed in image of a BMMC under 50000x magnification. Scale bar is 400 nm. BMMC uptake mTiO 2 and many of the large peripheral vesicles are devoid of dark spherical granular particles suggestive of degranulation.    B    A    
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Fig. S9 TEM images of BMMC exposed to 10 pg/ml SO, NP for 30 min. A) Image of a BMMC under 10000x magnification.
White arrow points to the region for zoom in. Scale bar is 2 ym. B) Zoomed in image of a BMMC under 50000x

maghnification. Scale bar is 400 nm. BMMC do not appear to uptake SiO, NP and the large peripheral vesicles remain filled
with dark spherical granular particles similar to the untreated control cells.
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                  Fig . S 9 TEM images of BMMC exposed to 10 µg/ml SO 2 NP for 30 min . A) Image of a BMMC under 10000x magnification. White arrow points to the region for zoom in. Scale bar is 2 µm. B) Zoomed in image of a BMMC under 50000x magnification. Scale bar is 400 nm. BMMC do not appear to uptake SiO 2 NP and the large peripheral vesicles remain filled with dark spherical granular particles similar to the untreated control cells. B     A
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Fig. S6 TEM images of control, untreated BMMC. A) Image of a BMMC under 10000x magnification. White arrow points
to the region for zoom in. Scale bar is 2 ym. B) Zoomed in image of peripheral vacuoles under 25000x magnification. Scale
bar is 800 nm. Untreated BMMC present with large peripheral vesicles filled with spherical granular particles that tend to

clump and appear dark.




