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Detailed Methods: composition of the buffers

We employed two different media with pH 4.5, both simulating the phagolysosomal interior and the
hereby associated processing of phagocytosed particulate matter by alveolar macrophages.[1, 2]

The composition of Phagolysosomal simulant fluid (PSF) is:[3] sodium phosphate dibasic anhydrous
(Na2HPO4) 142 mg/L; sodium chloride (NaCl) 6650 mg/L; sodium sulfate anhydrous (Na;SO4) 71 mg/L;
calcium chloride dihydrate (CaCl, 2H,0) 29 mg/L; glycine (C;HsNO,) 450 mg/L (as representative of
organic  acids); potassium  hydrogen phthalate (1-(HO,C)-2-(COK)—CeHs) 4085 mg/L;
alkylbenzyldimethylammonium chloride (ABDC) 50 ppm (added as an antifungal agent). The pH was
adjusted to 4.55 using 1 M NaOH (Bernd Kraft). The composition of EU pH4.5 in comparison contains
a richer mix of organic acids and different biocides. However, pH was checked to be stable in eluates

of both simulants.

Table S1: Composition of lysosomal simulant fluids (in mg/L)

Substance PSF pH4.5 EU pH4&5
NaCl 6650 7120
Na;HPO4 142 148
Na,S04 71 79
CaCl; 2H,0 29 29
MgCl,.6H,0 211
KH-Phthalate 4085 0
NasCitrate.2H,0 153
Na,Tartrate.2H,0 180
90% lactic acid 235
NaPyruvate 201
Glycine 450 118
HCO:s- 1416
alkylbenzyldimethylammonium
chloride (ABDC) 50
H.CO (Formaldehyde) 799
CHsOH 270
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Detailed Methods: Solubility in phagolysosomal simulant fluid under static conditions

Nano-scaled BaSO, (NM-220) was suspended either in 200 mL ultrapure water or in 200 mL
phagolysosomal simulant fluid (PSF) at a concentration of 10 mg/mL. The BaSO4 suspensions were
incubated for 7 or 28 days at 37 °C under continuous stirring (300 rom). In a second series of
experiments EDTA-Na, (Sigma Aldrich, 20 mg/mL) was added to the BaSO;-PSF-suspension. EDTA
mimicked alkaline earth metal-transporting proteins. Subsequent to the incubation period, the
remaining particulate matter was separated from the ion solution using ultracentrifugation at
67,000 xg for 2 h (Beckman L8-70M ultracentrifuge). From preliminary work, it is known that this
material, with its given density, is completely removed from the supernatant at these conditions. The
Ba concentration in the supernatants was analyzed by inductively coupled plasma mass spectrometry

(ICP-MS). The limit of detection was 0.1 ppm, corresponding to 0.001 % dissolution.

Detailed Methods: Solubility under quasi-dynamic conditions

BaSO4 nanoparticles suspended in PSF (10 mg/mL) were injected into a dialysis cassette (Thermo
Scientific). This device was composed of a sealed sample chamber (sample volume 2 mL) enclosed at
two sites by dialysis membranes (7 kDa cutoff). The dialysis cassette, harboring the BaSQ, suspension,
was placed horizontally (to minimize pelleting) into a glass vessel filled with 200 mL receptor medium
(also PSF). This system was kept at 37 °C for 7 days under continuous stirring of the receptor medium
(300 rpm). During this incubation time the receptor medium was exchanged completely every 24 h on
working days. To minimize evaporation, the glass vessel was closed with parafilm. The ionic Ba content

of each receptor medium sample was quantified by ICP-MS.
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Additional results
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Figure S1 Time dependent dissolution of BaSO, in pH neutral medium compared to EU pH4.5 in the
flow-by system. Orange at pH 7.4 and gray at pH 4.5 (37 °C; starting mass, 1.05 mg for PSF, 0.79 mg

for EU pH4.5).
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Figure S2 Dissolution of 10 mg BaSO, NM-220 in PSF measured in flow-through system (blue) and EU

pH4.5 in the flow-by system (orange).
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Figure S3 Time dependent dissolution of BaSO, in deionized water pH 7.0 compared to PSF pH 4.5 in

the flow-through system. Blue deionized water at pH 7.0 and yellow PSF at pH 4.5
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Figure S4 XPS elemental composition (in atom-%) of the residual particles after flow-through testing

at V=2 mL/h in pH 4.5 PSF for 72 h. For statistical evidence the results from five measurement spots

were measured and compared.
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BaSO04 original ...after 2h immersion of the TEM grid in PSF
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Figure S5 In situ tracking of BaSOs morphological changes: particles were wetted by ethanol, then
immediately dip-coated onto a TEM grid with position markers. The grid was transferred to vacuum
and a scan of the ‘original’ material was acquired. The grid was recovered from vacuum and immersed
in PSF pH 4.5 for 2 h, rinsed with water, and a scan at the same position was repeated. This procedure
does not remove ions by enforced flow but operates at total solids of less than ng/L, hence far below
the equilibrium. The repeat scan shows that the sphericity of the remaining structures increases at the
expense of structures with smaller radius of curvature. It appears that ‘sphericity’ is not seen in vivo,

where more crystalline phases with flat surfaces are present with Ostwald ripening.
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