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Calculation of Mean Cellular Particle Burden as used in Figure 8

To calculate the mean cellular burden under the conditions of the macrophage model
the totally applied dose of particles per well of a 96-well plate is calculated from the particle
concentration per mL multiplied by 0.2, divided by the initial number of cells in the vial,
which is 3 x 105 cells/well und serum-free conditions. Provided that the material is taken up
completely by the cells, the concentration range of 11.25, 22.5, 45 and 90 pug/mL, may then
be converted to a mean cellular burden of 7.5, 15, 30 and 60 pg/cell, respectively. To obtain
the cellular burden shown in Figure 8 (abscissa values) each mean cellular burden was
multiplied by the percentage of ingested particles found for the lowest concentration only.
Importantly, this concentration was non-toxic (10% FCS added) or nearly non-toxic (protein-
free). A direct measurement of the particle load over the whole concentration range would
have caused progressive cell lysis, counteracting the isolation of particle-laden cells and
subsequent measurements of cell-associated silica. The calculation used here circumvents

this problem but should be understood as an approximation.



Table S1. Hydrodynamic diameter of SAS in H20 and cell culture media.

Hydrodynamic Diameter [nm]

Material Fluid % FCS Mean + SEM Mode £ SEM d10 + SEM d50 £ SEM d90 + SEM
AEROSIL® 380 F H,0 0 n.d. n.d. n.d. nd. n.d.

KRPG 0 151.7 + 0.6 1040 + 27 903 + 1.5 1357 + 04 2238 + 32

KRPG 10 1632 + 15 1128 + 13 99.5 + 0.7 1323 + 1.7 2567 £+ 3.0

F-12K 0 168.5 £ 23 1342 £ 9.6 1102 £ 22 1543 + 2.1 2308 £+ 7.3

F-12K 10 4363 + 5.4 4577 + 303 2476 + 6.8 4420 + 96 5933 + 14.1

AEROSIL® OX50 H,O 0 1840 + 1.8 1781 £ 72 1225 + 1.2 1709 + 24 2472 £+ 5.1

KRPG 0 367.5 + 124 3655 + 37.6 2189 + 148 3632 =+ 13.8 4939 =+ 57

KRPG 10 2148 + 0.6 2006 + 12.8 1408 = 1.0 201.0 + 39 2875 + 28

F-12K 0 1984 + 0.6 1597 + 50 1353 + 0.7 1828 + 0.7 2638 =+ 13

F-12K 10 217.8 £ 22 1900 £ 80 1459 + 45 2029 =+ 1.2 290.6 + 24

SIPERNAT® 50 H,0 0 2387 + 33 1724 £ 23 1472 + 2.1 2009 =+ 41 3733 £ 68

KRPG 0 227.6 + 55 1749 + 34 1384 + 3.5 190.0 + 55 3632 =+ 114

KRPG 10 2480 + 09 1819 + 73 1570 + 3.8 2128 + 22 3787 £ 06

F-12K 0 2513 +£ 0.7 1647 £ 03 1466 = 12 2175 + 45 4101 =+ 127

F-12K 10 2582 + 2.6 1851 + 68 1544 + 24 2169 + 43 4196 =+ 25

SIPERNAT® 160 H,0 0 2125 + 0.8 1464 + 34 1276 £+ 0.7 180.5 =+ 2.1 3258 + 20

KRPG 0 269.2 + 11.1 188.1 + 3.6 1655 + 6.1 2413 =+ 11.7 4154 =+ 18.0

KRPG 10 2769 + 6.0 1947 + 10.0 1655 + 32 2485 + 29 421.1 + 6.8

F-12K 0 2262 + 53 1737 £ 11.0 138.6 £ 1.8 1946 =+ 5.6 3444 =+ 14.6

F-12K 10 2356 + 39 1822 + 55 141.0 £ 2.5 2025 + 3.7 3567 + 12.6

Footnote to Table S1. Values for d10, d50, d90 describe the cumulative particle size distribution at 10%, 50%
and 90% of the maximum value. Particle concentration was 9 pug/mL in all measurements. n.d.: particles
not detectable.



Table S2. Trypan Blue exclusion test and cell numbers of SAS-treated cells used for mass spectrometric
determination of the cell-associated SiO2 mass.

Effects of SAS Treatment

Serum-free 10 % Serum
Material
cells/mL % dead cells cells/mL % dead cells

Control Cells 345,000 3.6 490,000 1.5
SIPERNAT® 160 420,000 9.4 632,500 1.2
SIPERNAT® 50 480,000 7.3 630,000 24
AEROSIL® OX50 400,000 4.2 592,500 25
AEROSIL® 380 F 447,500 10.6 662,500 1.5

Footnote to Table S2. Values are means from values measured in duplicates.

Table S3. Numerical values from in vitro tests with the Alveolar Macrophage Model.

LDH [% pos. Control] GLU [% pos. Control] H,0, [ug/mL] TNFo [pg/mL]
Material [ug/mL]  w/oFCS 10 % FCS w/o FCS 10 % FCS w/o FCS 10 % FCS w/o FCS 10 % FCS
AEROSIL® 380 F 0 13.4+£2.7 145 + 3.0 1.7 £0.5 1.7 +£17 0.9 £0.2 0.8 +0.1 143 + 147 16.7 + 8.9
11.25 325429 *** 132123 41+07 * 1.6 £ 0.6 12 +0.1 0.8+0.2 425 +11.1 131 + 7.0
225 86.4+3.2 ** 135+19 129 £1.1 *** 2005 12 +0.1 0.6 £0.5 1325 £ 17.2 *** 17.0 + 7.3
45 103.9 £6.4 *** 168 + 1.5 18.8 £+ 0.9 *** 31107 14 +0.1 09 +0.2 140.1 + 36.7 *** 20.0 + 5.8
90 100.8 £5.1 *** 245 +28 ** 19.1 £0.7 *** 7509 *** 1.9 £02 *** 09+0.2 126.1 + 447 *** 437 +5.0
AEROSIL® OX50 0 13.4+£2.7 145 + 3.0 1.7 £0.5 1.7 +£17 0.9 £0.2 0.8 +0.1 143 + 147 16.7 + 8.9
11.25 126 £2.3 13.0 £ 2.2 16 £04 1.4 £ 0.6 1.0 £0.2 0901 15.6 + 13.5 146 + 6.1
225 179 +£3.2 146 £ 2.4 2204 1.3+09 12 +0.0 1.0 £0.2 20.3 £ 15.7 13.0 £ 7.0
45 70.8 £9.5 *** 161 + 2.6 105 £ 1.6 *** 2212 12 +0.1 0903 849 +226 *** 159 + 46
90 100.4 £3.0 *** 252 +3.4 * 219 19 *** 46+10 * 1.7 £0.2 *** 09 0.2 67.8 +31.7 ** 244 + 6.8
SIPERNAT® 50 0 13.4+£2.7 145 + 3.0 1.7 £0.5 1.7 +£17 0.9 £0.2 0.8 +0.1 143 + 147 16.7 + 8.9
11.25 149 +£2.7 148 + 23 16 £0.2 1.7 £0.7 12 +0.1 0.5+0.6 15.8 + 8.9 17.9 + 103
225 233 £4.4 ** 159 + 2.3 24 0.6 2.0+1.0 14 +0.1 05+0.7 329 £ 199 163 + 5.4
45 649 £1.1 *** 185 +3.2 79 £09 *** 28+13 1.8+£01 * 0.8+0.3 90.0 + 36.8 ** 209 + 10.6
90 91.4+1.9 *** 239 +46 ** 155 £+ 0.3 *** 45+22 * 22+0.2 *** 10+0.2 97.0 £ 51.1 *** 225 + 10.7
SIPERNAT® 160 0 13.4 2.7 14.5 + 3.0 1.7 +0.5 1.7 +1.7 0.9 +0.2 0.8 +0.1 14.3 + 14.7 16.7 + 8.9
11.25 19.1+£21 * 143 + 2.1 1.8 +0.3 13+08 1.0 £0.2 0.6 0.6 19.9 + 10.7 146 £ 5.5
225 78.2£1.0 *** 168 +2.0 9.7 £+0.5 *** 2008 13 +0.1 0.4 +09 38.5 +15.5 14.0 + 5.0
45 102.5 £1.7 *** 247 +23 ** 185 +0.2 *** 33108 1.6 £0.2 0.6 £0.5 77.0 £ 248 ** 20.7 £ 9.9
90 92,6 2.7 *** 503 3.1 ** 173 14 ¥ 99421 Kk 1.9+02 * 0.8+04 82.5 + 40.1 *** 303 +7.2
Corundum [} 13.2+23 16.1 + 2.9 1.7 £+04 1.7 £ 04 1.1 +0.3 0901 15.3 £ 11.9 16.5 + 6.8
225 13.6 £2.5 129 + 19 2107 15+23 1.1+0.2 09 0.1 116 £ 7.8 12.8 + 8.4
45 15.1+3.4 15.3 + 1.9 1.8 +0.6 1.5 +21 12+0.2 1.0 +0.1 122 +7.1 129 + 7.4
90 18.0 £3.3 17.2 £+ 1.5 20+1.0 22+15 1.1 +0.3 1.0 £ 0.1 12.9 + 10.0 143 + 8.4
180 21.5+29 * 189 + 1.3 2608 34+10 1.7 £03 ** 12+01 15.2 + 134 119 + 6.1
Quartz DQ12 0 13.2+23 16.1 £ 2.9 1.7 £04 1.7 +£04 1.1+0.3 09+0.1 15.3 £ 11.9 16.5 + 6.8
225 123 +2.2 13.3 £+ 0.9 1.8 £0.3 23+14 1.1 +0.3 0901 12.8 + 8.2 142 + 7.8
45 15.8 £3.1 154 + 1.3 2006 32+19 12 +0.3 09 0.1 13.7 £ 10.6 144 + 4.1
90 34.6 £7.8 *** 289 + 42 *** 44 +16 7.2+£27 ** 0.9 +0.4 1.0 £0.2 38.8 +25.8 346 + 8.8
180 78.7 £9.9 *** 619 +56 *** 154 +£42 ** 203 £35 ¥ 2003 *** 11402 101.2 £ 359 *** 99.1 + 16.8 ***
Zymosan 360 - - - - 15.2 £ 0.4 ***11.6 £ 0.7 ***
LPS 0.5 - - - - - - 1153 + 214 *** 2634 £ 55.4 ¥

Footnote to Table S3. LDH: lactate dehydrogenase, GLU: glucuronidase, H202: hydrogene peroxide, TNEF:
tumor necrosis factor a, LPS: lipopolysaccharide. * Level of significance is shown by asterisks with *: P <0.05,
**. P <0.01, and ***: P <0.001.



Table S4. EC50 values for the release of LDH, GLU and TNFa calculated for cell-associated SAS.

Particle Name LDH GLU TNFa
EC50 Goo;ifness EC50 Goo;lfness EC50 Goo;lfness
[pg/cell] Fit (R2) [pg/ celll Fit (R2) [pg/cell] Fit (R2)
SIPERNAT® 160  6.38 (15.5) 0.992 7.87 (19.4) 0.997 9.26 0.998
SIPERNAT®50  10.60 (31.7) 0.998 13.61(36.3) 0.993 7.86 1.000
AEROSIL® OX50 28.00(22.7) 1.000 33.61(36.5) 0.999 17.16 0.967
AEROSIL® 380F  2.03(13.2) 0.998 2.50 (14.0) 1.000 1.67 0.993

Footnote to Table S4. Values were non-linear fittings from the curves shown in Figure 8 using
GraphPad Prism 8 Software. Italic values in brackets are EC50 values previously determined in

pg/mL [18].



Figure S1. Electron microscopy of NR8383 cells laden with SIPERNAT® 50 in the absence of FCS
for 16 h. (a) Overview of a cell with particle-containing phagosomes (large arrows),
autophagosomes (aPh) and lysosomes; N: nucleus; the white box is enlarged in (b) and shows a
particle-filled phagosome; (c) an autophagosomes with condensed particulates (aPh).

Figure S2. Electron microscopy of NR8383 cells laden with SIPERNAT® 50 in the presence of FCS
for 16 h. (a) Overview of a cell with particle-containing autophagosome; CV: clear vesicle; N:
nucleus. (b) particle-filled phagosome (Ph); the white box in (a) is enlarged in (c) and shows an

autophagosome (aPh) with condense particulates. Arrows in (b) and (c) point to continuous
membranes of the particle-containing vesicles.



Figure S3. Electron microscopy of NR8383 cells laden with SIPERNAT® 160 in the absence of FCS
for 16 h. (a) Section of a cell with particle-containing vesicles. Extracellular aggregates/agglomerates
of SIPERNAT® 160 in the medium (b), and (c) close to the cell membrane during beginning
endosome formation (large arrows). (d)Autophagosome (aPh) partly filled with particles
aggregates/agglomerates.

Figure S4. Electron microscopy of NR8383 cells laden with SIPERNAT® 160 in the presence of FCS
for 16 h. (a) Extracellular aggregates/agglomerates of SIPERNAT® 160 close to the cell membrane
during early endosome formation. (b) Section of a cell with particle-containing phagosomes (large
arrows) and numerous small particle deposits in endosomes (small arrows), lysosomes and
autophagosomes. (c) Aggregates/agglomerates of SIPERNAT® 160 lysosomes.



