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[bookmark: _Toc215067313]Table S 1: Summary of repeated dose toxicity 28-d studies applying PSLT particles after inhalation. Listed are only lung histopathological findings and BALF analysis, if available. NOAEC/LOAEC represents the local NOAEC/LOAEC in the lung. *Data taken from respective ECHA dossier 
	Substance (CAS/EC) 
	Species/GLP 
	Duration/Route
/Number/Sex/Group 
	Dose (mg/m³) 
	MMAD (GSD) 
	Major findings (lung histopathology/BALF) 
	NOAEC/
LOAEC 

	Octadecanoic acid, 12-hydroxy-, reaction products with decanoic acid and ethylenediamine* 
(CAS 198028-14-7) 
	rat (Wistar) 
GLP: yes 
	28-d/nose-only, 6 h per d/5/sex/group 
	5.30, 34.4, 328 
	3.2 – 3.4 µm 
(2.34 – 2.43) 
	5.30 mg/m³: 
no findings 
34.4 mg/m³: 
minimal peribronchiolar/perivascular macrophage aggregates (10/10, not adverse) 
328 mg/m³: 
moderate increase in diffuse alveolar macrophages (10/10, minimal (7/10) to slight (3/10) bronchioloalveolar hyperplasia within alveoli, minimal (1/10) to slight (9/10) peribronchiolar/perivascular macrophage aggregates, minimal (2/5) to slight (1/5) and moderate (1/5) inflammation of alveoli (males only) 
	NOAEC  
34.4 mg/m³  

	Reaction products of 2,4-diisocyanatotoluene with mixed isomers of isotridecan-1-ol and 2-butoxyethanol, subsequently reacted with N,N’-dimethylbenzene-1,3-diamine* 
(EC 939-039-1) 
	rat (Wistar) 
GLP: yes 
	28-d/nose-only, 6 h per d/5/sex/group 
	5.86, 31.3, 157 
	2.1 – 2.4 µm 
(2.5 – 3.08) 
	5.86 mg/m³: 
no findings  
31.3 mg/m³: 
minimal increased foamy alveolar macrophages (9/10, not adverse) 
157 mg/m³: 
slight (3/10) to moderate (7/10) increased foamy alveolar macrophages, slight alveolar inflammation (10/10), minimal (9/10) to slight (1/10) perivascular inflammatory cell infiltrate, slight (2/10) to moderate (8/10) alveolar eosinophilic material, type II pneumocyte hyperplasia at bronchoalveolar junction (10/10) 
	NOAEC
31.3 mg/m³  

	Reaction products of 12-hydroxyoctadecanoic acid with ethane-1,2-diamine and hexane-1,6-diamine and 1,3- phenylenedimethanamine* 
(EC 700-825-2) 
	rat (Wistar) 
GLP: yes 
	28-d/nose-only, 6 h per d/5/sex/group 
	8.11, 39.6, 219 
	1.3 – 1.6 µm 
(2.52 – 2.75) 
	8.11 mg/m³: 
Minimal bronchiolar foamy macrophages (3/10) 
39.6mg/m³: 
minimal (6/10) to slight (2/10) bronchiolo-alveolar hyperplasia in alveoli, minimal (6/10) to slight (4/10) alveolar foamy macrophages, minimal (5/10) to slight (1/10) bronchiolar foamy macrophages, minimal (3/10) to slight (1/10) alveolar eosinophilic material 
219 mg/m³: 
minimal bronchiolo-alveolar hyperplasia in terminal bronchioles (5/10), minimal (2/10) to slight (7/10) bronchiolo-alveolar hyperplasia in alveoli, minimal (2/10) to slight (8/10) alveolar foamy macrophages, slight (2/10) to moderate (8/10) alveolar eosinophilic material, minimal terminal bronchiolar eosinophilic material (1/5) 
	NOAEC
8.11 mg/m³  

	Tricobalt tetraoxide* 
(CAS 1308-06-1) 
	rat (Wistar) 
GLP: yes 
	28-d/nose-only, 6 h per d/10+10/sex/group 

Recovery 13 weeks 
	5.12, 20.5, 80.78 
	1.81 – 2.14 µm 
(1.97 – 2.26) 
	5.12 mg/m³: 
very slight increase of particle-laden alveolar macrophages (persistent), very slight (multi)focal bronchio-alveolar hyperplasia of the bronchiolar type (1/10, only after recovery) 
20.5 mg/m³: 
very slight increase of particle-laden alveolar macrophages (persistent), very slight multifocal interstitial accumulation of particle-laden macrophages (4/10, persistent), very slight eosinophilic granular material (10/10), very slight lipoproteinosis (4/10, persistent), very slight multifocal mononuclear cell infiltration at terminal bronchus (1/10, persistent), very slight multifocal alveolar granulocytic cell infiltration (3/10, only after recovery), very slight (multi)focal bronchio-alveolar hyperplasia of the bronchiolar type (2/10, only after recovery), very slight (multi)focal interstitial fibrosis (2/10, only after recovery), focal slight alveolar macrophage aggregation (1/10, only after recovery), BALF: persistent increase of neutrophils (relative), LDH, IL-8, and MCP-1, reversible increase of total protein  
80.78 mg/m³: 
slight increase of particle-laden alveolar macrophages (persistent), very slight multifocal interstitial accumulation of particle-laden macrophages (10/10, persistent), slight eosinophilic material (10/10), very slight lipoproteinosis (10/10, persistent), very slight multifocal alveolar granulocytic cell infiltration (2/10, persistent), very slight multifocal mononuclear cell infiltration at terminal bronchus (8/10, persistent), very slight (multi)focal bronchio-alveolar hyperplasia of the bronchiolar type (9/10, only after recovery), very slight (multi)focal interstitial fibrosis (9/10, only after recovery), multifocal slight alveolar macrophage aggregation (1/10, only after recovery), BALF: persistent increase of neutrophils (relative), LDH, total protein, and β-glucuronidase, IL-8, and MCP-1 
	NOAEC
5.12 mg/m³  


	
	
	




	
	
	



[bookmark: _Toc215067314]Table S 2: Summary of repeated dose toxicity 90-d studies applying PSLT particles after inhalation. Listed are only lung histopathological findings and BALF analysis, if available. NOAEC/LOAEC represents the local NOAEC/LOAEC in the lung. * Data taken from respective ECHA dossier 
	Substance (CAS/EC) 
	Species/GLP 
	Duration/Route/
Number/Sex/Group 
	Dose (mg/m³) 
	MMAD (GSD) 
	Major findings (lung histopathology/BALF) 
	NOAEC/LOAEC 

	Carbon black* 
(CAS 1333-86-4) 
Driscoll et al 
	rat (Fischer 344), GLP: not specified 
	90-d/whole-body, 6 h per d, 5 d per w/4/m/group 
 
recovery 3 & 8 months 
	1.1, 7.1, 52.8 
	0.88 µm 
(3.3) 
	1.1 mg/m³: 
particle-containing macrophages in alveolar/alveolar ducts, BALF: no effect. 
7.1 mg/m³: 
focal and random accumulation of neutrophils and macrophages in alveolar space, mild epithelial hyperplasia (persistent after 8 months recovery), mild interstitial fibrosis (persistent after 8 months recovery), BALF: persistent increase of neutrophils (relative), persistent decrease of macrophages (relative), reversible increase of LDH 
52.8 mg/m³: 
pronounced epithelial hyperplasia (persistent after 8 months recovery), pronounced fibrosis (persistent and most pronounced after 8 months recovery), BALF: persistent increase of cell number, neutrophils (relative), LDH, total protein, β-glucuronidase, persistent decrease in macrophages (relative) 
	NOAEC 
1.1 mg/m³ 

	Carbon black* 
(CAS 1333-86-4) 
Elder et al 
	rat (Fischer 344), GLP: not specified 
	90-d/whole-body, 6 h per d, 5 d per w/5-6/f/group 
 
recovery 3 & 11 months 
	1.1, 7.6, 50.3 

	1.4 – 1.6 µm 
(2.5 – 2.7) 
	1.1 mg/m³: 
some alveolar particle-containing macrophages (not adverse), BALF: no effect. 
7.6 mg/m³: 
focal accumulation of hypertrophic and vacuolated particle-containing alveolar macrophages, minimal associated inflammation (reversible) and alveolar epithelial changes (reversible), BALF: reversible increase of total cell count, persistent increase of polymorphonuclear leukocytes (relative), partially reversible increase of LDH, total protein, and β-glucuronidase, partially reversible decrease in macrophages (relative) 
50.3 mg/m³: 
accumulation of markedly hypertrophic and highly vacuolated particle-containing alveolar macrophages (many necrotic, persistent after 3 & 11 months), associated mixed inflammatory cell influx (neutrophils, mononuclear cells) in alveolar walls, alveolar air spaces, and perivascular interstitium (persistent after 3 & 11 months), hyperplasia and hypertrophy of alveolar type II cells (persistent after 3 & 11 months), mild to moderate alveolar proteinosis (persistent after 3 & 11 months), mild and widely scattered interstitial fibrosis after 3 months of recovery, marked and multifocal fibrosis after 11 months of recovery, BALF: persistent increase of total cell count, persistent increase of polymorphonuclear leukocytes (relative), LDH, total protein, β-glucuronidase persistent decrease in macrophages (relative) 
	NOAEC 
1.1 mg/m³ 

	Cerium dioxide* 
(CAS 1306-38-3) 
	rat (Sprague-Dawley) 
GLP: yes 
	90-d/nose-only, 6 h per d, 5 d per w/15/sex/group 
	5, 50.5, 507.5 
	1.8 – 2.2 µm 
(1.8 – 1.9) 
	5 mg/m³: 
pigment accumulation (30/30), bronchial lymphoid hyperplasia (24/30, not adverse) 
50.5 mg/m³: 
pigment accumulation (30/30), minimal to slight alveolar epithelial hyperplasia (16/30), bronchial lymphoid hyperplasia (30/30) 
507.5 mg/m³: 
pigment accumulation (30/30), minimal to moderate alveolar epithelial hyperplasia (29/30), lymphoid hyperplasia (19/30), bronchial lymphoid hyperplasia (30/30) 
	NOAEC 
5 mg/m³ 

	2,9-bis[4-(phenyldiazenyl)phenyl]isoquino-[4’,5’,6’:6,5,10]anthra[2,1,9-def]isoquinoline-1,3,8,10(2H,9H)-tetrone* 
(CAS 3049-71-6) 
	rat (Wistar) 
GLP: yes 
	90-d/nose-only, 6 h per d/10+5/sex/group 
 
recovery 60 days (only males) 
	1, 5, 20 
	0.59 – 0.62 µm 
(2.84) 
	1 mg/m³: 
particle-associated alveolar histiocytosis (grade 1 – 20/20), interstitial lymphohistiocytic infiltrate with particle-laden macrophages (grade 1 – 3/20), intravascular macrophages with particles (17/20), all changes treatment related – but not adverse due to lack of sign of inflammation, BALF: marginal increase of LDH (males) 
5 mg/m³: 
particle-associated alveolar histiocytosis (persistent, grade 2 – 17/20, grade 3 – 3/20), pneumocyte type II hyperplasia (persistent, grade 1 – 11/20, grade 2 – 9/20), hypertrophy/hyperplasia at terminal bronchioles (persistent, grade 1 – 16/20, grade 2 – 1/20), interstitial lymphohistiocytic infiltrate with particle-laden macrophages (persistent, grade 1 – 16/20, grade 2 – 3/20), cellular debris (persistent, grade 1 – 12/20, grade 2 – 4/20), neutrophilic infiltrate (persistent, grade 1 – 16/20, grade 2 – 1/20), intravascular macrophages with particles (persistent, 18/20), BALF: increase of lymphocytes (absolute and relative, latter in females), neutrophils (absolute and relative), monocytes (absolute and relative), LDH (partially reversible), ALP (partially reversible), GGT, total protein (females) 
20 mg/m³: 
particle-associated alveolar histiocytosis (persistent, grade 3 – 13/20, grade 4 – 7/20) pneumocyte type II hyperplasia (persistent, grade 1 – 4/20, grade 2 – 14/20, grade 3 – 2/20), hypertrophy/hyperplasia at terminal bronchioles (persistent, grade 1 – 14/20, grade 2 – 5/20, grade 3 – 1/20), interstitial lymphohistiocytic infiltrate with particle-laden macrophages (persistent, grade 1 – 1/20, grade 2 – 16/20, grade 3 – 3/20), cellular debris (persistent, grade 2 – 10/20, grade 3 – 10/20), neutrophilic infiltrate (persistent, grade 2 – 18/20, grade 3 – 2/20), intravascular macrophages with particles (persistent, 19/20), BALF: persistent increase of total cell count, lymphocytes (absolute and relative), neutrophils (absolute and relative, partially reversible), monocytes (absolute and relative), macrophages (absolute, males), total protein, GGT, LDH, ALP, NAG, persistent decrease of macrophages (relative) 
	NOAEC 
1 mg/m³ 

	Manganese * 
(CAS 7439-96-5) 
	rat (Wistar) 
GLP: yes 
	90-d/nose-only, 6 h per d/10+10/sex/group 
 
recovery 4 weeks 
	0.56, 5.05, 21.3 
	2.77 – 3.34 µm 
(1.5 – 3) 
	0.56 mg/m³: 
minimal to slight mainly focal, multifocal to diffuse and/or diffuse alveolar histiocytosis (persistent, 20/20, also in control animals) 
5.05 mg/m³: 
minimal to slight mainly focal, multifocal to diffuse and/or diffuse alveolar histiocytosis (persistent, 20/20), slight to moderate microgranulomas at the bronchiolar-alveolar junction (reversible, 2/20)  
21.3 mg/m³: 
minimal to slight mainly focal, multifocal to diffuse and/or diffuse alveolar histiocytosis (20/20), slight to moderate microgranulomas at the bronchiolar-alveolar junction (reversible, 15/20), slight to moderate alveolitis (partially reversible, 8/20) 
	NOAEC 
0.5 mg/m³ 

	Octadecanoic acid, 12-hydroxy-, reaction products with decanoic acid and ethylenediamine* 
(CAS 198028-14-7) 
	rat (Wistar) 
GLP: yes 
	90-d/nose-only, 6 h per d/10+5/sex/group 
 
recovery 13 weeks 
	3.95, 12.7, 39.5 
	3.2 – 3.3 µm 
(2.38) 
	3.95 mg/m³: 
minimal increased foamy alveolar macrophages (2/20, persistent only in males) 
12.7 mg/m³: 
minimal increased foamy alveolar macrophages (17/20, persistent), minimal perivascular/peribronchiolar inflammatory cell infiltrate (1/20, reversible), minimal multinucleated cells (1/20, reversible), BALF: partially reversible increase of total cell count, neutrophils (relative), eosinophils (relative), LDH, total protein (males only) partially reversible decrease of mononuclear cells (relative) 
39.5 mg/m³: 
minimal (8/20) to slight (10/20) and moderate (2/20) increased foamy alveolar macrophages (persistent), minimal (18/20) to moderate (1/20) perivascular/peribronchiolar inflammatory cell infiltrate (partially reversible), minimal multinucleated cells (12/20, persistent), minimal (11/20) to slight (1/20) alveolar eosinophilic granular material (persistent), BALF: partially reversible increase of total cell count, neutrophils (relative), eosinophils (relative), total protein (persistent only in males), persistent increase of LDH, partially reversible decrease of mononuclear cells (relative) 
	NOAEC 
3.95 mg/m³  

	Octadecanoic acid, 12-hydroxy-, reaction products with ethylenediamine* 
(CAS 100545-48-0) 
	rat (Wistar) 
GLP: yes 
	90-d/nose-only, 6 h per d/10+10/sex/group 
 
Recovery 13 weeks 
	3.06, 20.5, 103.4 
	2.15 – 2.42 µm 
(1.74 - 1.84) 
	3.06 mg/m³: 
minimal focal (3/20) and multifocal (1/20) alveolar inflammation (persistent), intra-alveolar granular material (1/20), BALF: slight increase in phospholipids and absolute neutrophils (females only) 
20.5 mg/m³: 
mild to moderate multifocal alveolar inflammation (20/20, persistent), minimal to mild perivascular mononuclear inflammation (19/20, persistent), mild to moderate multifocal intra-alveolar granular material (20/20, persistent), granulomata only in recovery group (17/20), BALF: persistent increase of phospholipids, total protein, LDH, total cell count, neutrophils (absolute & relative), macrophages (absolute), persistent decrease of macrophages (relative) 
103.4 mg/m³: 
mild to moderate diffuse alveolar inflammation (20/20, persistent), minimal to mild perivascular mononuclear inflammation (20/20, persistent), granulomata (14/20, persistent), moderate to marked diffuse intra-alveolar granular material (20/20, persistent), BALF: persistent increase of phospholipids, total protein, LDH, total cell count, neutrophils (absolute & relative), macrophages (absolute), persistent decrease of macrophages (relative) 
	NOAEC
3.06 mg/m³  

	 
12-hydroxyoctadecanoic acid, reaction products with 1,3-benzenedimethanamine and hexamethylenediamine* 
(CAS 220926-97-6) 
	rat (Wistar) 
GLP: yes 
	90-d/nose-only, 6 h per d/10+5 or 10/sex/group 
 
Recovery 12 weeks 
	3.3, 21.2, 101 
	2.75 - 3.00 µm 
(2.09 - 2.23) 
	3.3 mg/m³: 
minimal increase of alveolar foamy macrophages (7/20, persistent), minimal type II pneumocyte hyperplasia (3/20, persistent) 
21.2 mg/m³: 
minimal (2/20) to slight (16/20) increase of alveolar foamy macrophages (persistent), minimal (11/20) to slight (6/20) and moderate (1/20) alveolar proteinosis (persistent), minimal type II pneumocyte hyperplasia (8/20, persistent), minimal alveolar inflammatory cells (16/20, persistent), BALF: persistent increase of neutrophils (relative), lymphocytes (relative), LDH, phospholipids, total protein, persistent decrease of macrophages (relative) 
101 mg/m³: 
slight (1/20) to moderate (18/20) increase of alveolar foamy macrophages (persistent), moderate (1/20) to marked (18/20) alveolar proteinosis (persistent), minimal (5/20) to slight (14/20) type II pneumocyte hyperplasia (persistent), minimal (12/20) to slight (5/20) alveolar inflammatory cells (persistent), BALF: persistent increase of neutrophils (relative), lymphocytes (relative), LDH, phospholipids, total protein, persistent decrease of macrophages (relative) 
	NOAEC 
3.3 mg/m³ 

	Reaction products of 1,6-hexanediamine and 12-hydroxyoctadecanoic acid* 
(EC 434-430-9) 
	rat (Wistar) 
GLP: yes 
	90-d/nose-only, 6 h per d/10+10/sex/group 
Recovery 12 weeks 
	1.55, 6.5, 26 
	2.5 - 2.7 µm 
(2.41 - 2.45) 
	1.55 mg/m³: 
minimal increased alveolar macrophages (2/20), minimal perivascular mixed inflammatory cell infiltration (12/20, persistent, comparable with control), minimal alveolar neutrophilic infiltration (1/20, persistent, comparable with control), BALF: no changes 
6.5 mg/m³: 
minimal alveolar eosinophilic granular material (19/20, persistent), minimal (16/20) to slight (3/20) type II pneumocytes hyperplasia (persistent), minimal (6/20) to slight (13/20) increased alveolar macrophages (persistent), minimal perivascular mixed inflammatory cell infiltration (19/20, persistent), minimal (17/20) to slight (2/20) alveolar neutrophilic infiltration (persistent), BALF: reversible increase of total cell count (males), persistent increase of total cell count (females), neutrophils (absolute & relative), lymphocytes (absolute & relative), eosinophils (relative), and phospholipids, persistent decrease of macrophages (relative), reversible increase of total protein and LDH 
26 mg/m³: 
slight (1/20) to moderate (14/20) and marked (5/20) alveolar eosinophilic granular material (persistent), slight (9/20) to moderate (9/20), marked (1/20) and severe (1/20) type II pneumocytes hyperplasia (persistent), moderate (3/20) to marked (17/20) increased alveolar macrophages (persistent), minimal (1/20) to slight (12/20) and moderate (3/20) perivascular mixed inflammatory cell infiltration (persistent), slight (10/20) to moderate (9/20) alveolar neutrophilic infiltration (persistent), minimal alveolar hemorrhage (4/20, reversible), BALF: reversible increase of total cell count (males), persistent increase of total cell count (females, neutrophils (absolute & relative), lymphocytes (absolute & relative), eosinophils (relative), and phospholipids, persistent decrease of macrophages (relative), reversible increase of total protein and LDH 
	NOAEC 
1.55 mg/m³  

	3,6-diphenyl-1H,2H,4H,5H-pyrrolo[3,4-c]pyrrole-1,4-dione*
(CAS 54660-00-3)
	rat (Wistar)
GLP: yes 
	90-d/nose-only, 6 h per d/10+5/sex/group 
 
recovery 4 and 13 weeks
	2.1, 8.3, 39.2
	
1.53 - 1.77 µm
(2.60 – 2.97)
	2.1 mg/m³:
minimal multifocal pigment accumulation in alveolar macrophages (19/19, persistent), minimal multifocal/focal pigment accumulation in bronchial-associated lymphoid tissue (1/19, persistent), BALF: no relevant changes
8.3 mg/m³:
mild (11/20) to moderate (9/20) multifocal pigment accumulation in alveolar macrophages (persistent), minimal multifocal/focal pigment accumulation in bronchial-associated lymphoid tissue (14/20, persistent), minimal regenerative focal/multifocal bronchiolo-alveolar hyperplasia (1/20, persistent), BALF: reversible increase of neutrophils (absolute)
39.2 mg/m³:
moderate (19/20) to marked (1/20) multifocal pigment accumulation in alveolar macrophages (persistent), minimal multifocal/focal pigment accumulation in bronchial-associated lymphoid tissue (19/20, persistent), minimal regenerative focal/multifocal bronchiolo-alveolar hyperplasia (20/20, persistent), BALF: reversible increase of neutrophils (absolute) and LDH

	NOAEC
2.1 mg/m³

	Zinc oxide uncoated *
(CAS 1314-13-2)
Thoma et al.2024
	rat (Wistar)
GLP: yes
	90-d/nose only, 6 h per day/16+5/sex/group

recovery 8 weeks
	0.52, 2, 9.97
	0.52 - 2.01 µm
(2.28 - 4.04)
	0.52 mg/m³:
minimal degeneration/regeneration of the olfactory epithelium (nasal cavity, level IV, exemplarily, 1 female, persistent), BALF: reversible non-adverse increase of lymphocytes (absolute & relative, males only) 
2 mg/m³:
minimal degeneration/regeneration of the olfactory epithelium (1 male, persistent), BALF: reversible non-adverse increase of lymphocytes (absolute & relative, males only), neutrophils (absolute & relative), and monocytes (absolute & relative), LDH (males only), ALP, and GGT, reversible non-adverse decrease of macrophages (relative)
9.97 mg/m³:
slight to severe numbers of foamy macrophages in the lungs (all animals, partially persistent), minimal to severe cellular debris in the lungs (all animals , partially persistent), minimal to moderate infiltration of neutrophils of alveoli of the lungs (all animals, partially persistent), minimal to slight hyperplasia of type II pneumocytes (9 males, all females, partially persistent), minimal to slight degeneration/regeneration of the olfactory epithelium (nasal cavity, level IV, exemplarily, 9 males, 10 females), BALF: increased total cell count, lymphocytes (absolute & relative), neutrophils (absolute & relative), monocytes (absolute & relative), eosinophils (absolute, males), total protein, LDH, ALP, GGT, and NAG (males) , decrease of macrophages (relative)
	NOAEC 
0.52 mg/m³

	Iron oxide - Fe3O4 *
(CAS 1317-61-9) 
Pauluhn et al. 2011
	rat (Wistar)
GLP: yes
	90-d/nose-only/6 h per day/10+10/sex/group
	4.7, 16.6, 52.1
	1.27 - 1.30 µm
(2.0)
	4.7 mg/m³:
grade 1 bronchiolo-alveolar hypercellularity (11/20), grade 1 (18/20) and grade 2 (2/20) colored alveolar macrophages, BALF: increased total protein, neutrophils (absolute & relative)
16.6 mg/m³:
grade 1 (10/20 and grade 2 (10/20) bronchiolo-alveolar hypercellularity, grade 2 (17/20) and grade 3 (3/20) colored alveolar macrophages, grade 1 black granules (20/20), BALF: increased total protein, LDH, ACPH, β-NAG, neutrophils (absolute & relative), total cell count
52.1 mg/m³:
grade 1 (4/20 and grade 2 (16/20) bronchiolo-alveolar hypercellularity, grade 2 (5/20) and grade 3 (15/20) colored alveolar macrophages, grade 1 (16/20) and grade 2 (4/20) black granules, grade 1 (9/20) and grade 2 (11/20) increased collagen fibers, BALF: BALF: increased total protein, LDH, ACPH, β-NAG, neutrophils (absolute & relative), total cell count
	NOAEC
4.7 mg/m³

	Barium sulfate – BaSO4
(CAS 7727-43-7)
Schwotzer et al., 2017
	rat (Wistar)
GLP: not specified
	90-d/nose-only/6 h per day/females
	50
	2.95 µm
(2.43)
	50 mg/m³:
Significant increase in PMN in BALF
No significant increase in total protein, lactate dehydrogenase or ß-glucuronidase levels in BALF
Slight to moderate accumulation of particle-laden macrophages in lung, lymph-nodes and nasal cavity
Very slight to slight interstitial and alveolar infiltration of inflammatory cells
Very slight to slight bronchiolo-alveolar hyperplasia
	LOAEC
50 mg/m³

	Silicon dioxide (NM200)
(CAS 7631-86-9) 
	rat (Wistar) 
 GLP: yes  
	90-d/nose-only, 6 h per d/10+10/male/group  
  
recovery 13 weeks 
	1, 2.5, 5 
	 
2.16 – 3.12 µm 
(2.00 – 2.38) 
	1 mg/m³: 
very slight (8/10) to slight (2/10) alveolar macrophage aggregation (persistent), very slight (6/10) to slight (3/10) BALT histiocytosis (reversible), very slight (6/10) bronchiolo-alveolar hyperplasia (reversible), BALF: reversible increase of CINC-1, reversible decrease of macrophages (relative)
2.5 mg/m³: 
very slight (5/10) to slight (5/10) alveolar macrophage aggregation (persistent), very slight (4/10) to slight (5/10) BALT histiocytosis (reversible), very slight (6/10) to slight (4/10) bronchiolo-alveolar hyperplasia (reversible), very slight alveolar granulocytic cell infiltration (5/10, reversible), very slight (5/10) to slight (4/10) interstitial mononuclear cell infiltration (reversible), very slight (4/10) to slight (2/10) microgranuloma (reversible), BALF: reversible increase of neutrophils (relative), lymphocytes (relative), LDH, total protein, β-glucuronidase, CINC-1, and TNF-α, persistent increase of TGF-β, reversible decrease of macrophages (relative)
5 mg/m³: 
very slight (2/9) to slight (7/9) alveolar macrophage aggregation (persistent), very slight (3/9) to slight (3/9) BALT histiocytosis (persistent), very slight (4/9) to slight (5/9) bronchiolo-alveolar hyperplasia (reversible), slight BALT hyperplasia (6/9, reversible), very slight alveolar granulocytic cell infiltration (8/9, reversible), very slight (1/9) to slight (8/9) interstitial mononuclear cell infiltration (persistent), very slight (2/9) to slight (6/9) microgranuloma (reversible), BALF: reversible increase of neutrophils (relative), lymphocytes (relative), LDH, total protein, β-glucuronidase, CINC-1, and PGE2, persistent increase of TNF-α and TGF-β, reversible decrease of macrophages (relative)
	LOAEC 
1 mg/m³ **
 (BMCL 0.6 mg/m³)

	Titanium dioxide 
(13463-67-7, anatase:rutile 80:20, NM 105) 
Bermudez (2004)
	rat (Fischer CDF F344/ 
CrIBR) 
GLP: yes
	90-d/whole-body/6 h per day/females 
recovery 4, 13, 26 or 52-weeks
	0.5, 2.0, 10
	1.44 µm
(2.60)
	2.0 mg/m3: 
particle-laden macrophages,  minimal hypertrophy and hyperplasia of type II alveolar epithelial cells;  
10 mg/m3: 
more severe epithelial proliferative changes including metaplastic changes in the centriacinar region, particle-laden macrophage accumulation, few foci with associated mild fibroplasia
	NOAEC 
2 mg/m³


** NM200 is not regarded as low toxicity particle but obtains specific toxicity

[bookmark: _Toc215067315]Table S 3: Calculation of kdissolution based on dissolution rate determined in abiotic flow-through assays 
	Test substance
	Specific surface area (SSA)
	kSSA
	kdissolution
	kSSA
	kdissolution

	
	
	Gamble´s solution (pH 7.4)
	(pH 7.4)
	PSF (pH 4.5)
	(pH 4.5)

	
	(m²/g)
	(ng/cm²/h)
	(day-1)
	(ng/cm²/h)
	(day-1)

	TiO2 (NM 105)
	48
	0.18
	0.0020736
	0.056
	0.000645

	CeO2 (NM 212)
	27
	0.02
	0.0001296
	0.050
	0.000324

	BaSO4 (NM220)
	41
	0.01
	0.0000984
	10.45
	0.102828

	BaSO41 (IRMM381)
	2.5
	 
	 
	53.00
	0.031800

	ZnO (NM 110) 1
	42
	0.07
	0.0007056
	231.10
	2.329488

	ZnO (NM 111)
	14
	 
	 
	177.00
	0.594720

	Pigment Blue 15:3 2, 4
	50.6
	0.01
	0.00012144
	0.000
	0.000000

	Pigment Green 7 2, 4
	61
	0.01
	0.0001464
	0.000
	0.000000

	DPP Red 254 2
	16
	0.004
	0.00001536
	0.000
	0.000000

	DPP Red 254 2
	94
	0.3
	0.006768
	0.000
	0.000000

	DPP Orange Pigment2
	62
	0.46
	0.0068448
	0.001
	0.000015

	CuO1 40 nm
	43
	 
	 
	283.00
	2.92

	Fe2O3 3 nano B
	30
	0.02
	0.000144
	0.040
	0.000288

	Mn2O3 3
	20
	 
	 
	2.00
	0.009600

	SiO2 4 NM 200
	200
	 
	 
	0.383
	0.018384

	SiO2_amino_200
	220
	3.89
	0.205392
	0.216
	0.011405

	Silica_Silane 4
	216
	19.7
	1.021248
	 3.76
	 0.194918

	Silica-Std 4
	800
	25.7
	4.9344
	 3.59
	 0.689280

	SrCO3 1
	33
	 
	 
	108.00
	0.855360

	Cu2(OH)2CO3 1
	17
	 
	 
	172.00
	0.701760

	Pigment Yellow 110 
	31.2
	
	
	
	0.000007

	Pigment Yellow 138 
	29.6
	
	
	
	0.000014

	Pigment Red 57:1 
	58.9
	
	
	
	0.055696

	Pigment Brown 23 
	43.3
	
	
	
	0.000021


1 Koltermann-Jülly, Johanna, et al. "Abiotic dissolution rates of 24 (nano) forms of 6 substances compared to macrophage-assisted dissolution and in vivo pulmonary clearance: Grouping by biodissolution and transformation." NanoImpact 12 (2018): 29-41.
2 ECHA disseminated dossiers; https://echa.europa.eu/de/
3 Wohlleben, Wendel, et al. "The nanoGRAVUR framework to group (nano) materials for their occupational, consumer, environmental risks based on a harmonized set of material properties, applied to 34 case studies." Nanoscale 11.38 (2019): 17637-17654.
4 Keller, Johannes G., et al. "Variation in dissolution behavior among different nanoforms and its implication for grouping approaches in inhalation toxicity." NanoImpact 23 (2021): 100341
[bookmark: _Toc215067316]Table S 4 Overview of the substances assessed using chemical name, CAS or Index number and other commonly used identifier.
	CAS number
	Chemical Name
	Other identifier
	Data assessed

	1333-86-4
	Carbon black - C
	
	90 days inhalation toxicity studies

	1306-38-3
	Cerium dioxide - CeO
	NM 212
	90 days inhalation toxicity study
Abiotic dissolution

	3049-71-6
	2,9-bis[4-(phenyldiazenyl)phenyl]isoquino-[4’,5’,6’:6,5,10]anthra[2,1,9-def]isoquinoline-1,3,8,10(2H,9H)-tetrone*
	Perylene Red Pigment
	90 days inhalation toxicity study

	7439-96-5
	Manganese - Mn
	
	90 days inhalation toxicity study

	198028-14-7
	Octadecanoic acid, 12-hydroxy-, reaction products with decanoic acid and ethylenediamine
	
	90 days inhalation toxicity study

	100545-48-0
	Octadecanoic acid, 12-hydroxy-, reaction products with ethylenediamine
	
	90 days inhalation toxicity study

	220926-97-6
	12-hydroxyoctadecanoic acid, reaction products with 1,3-benzenedimethanamine and hexamethylenediamine
	
	90 days inhalation toxicity study

	EC 434-430-9
	Reaction products of 1,6-hexanediamine and 12-hydroxyoctadecanoic acid
	
	90 days inhalation toxicity study

	54660-00-3
	3,6-diphenyl-1H,2H,4H,5H-pyrrolo[3,4-c]pyrrole-1,4-dione
	DPP Red Pigment
	90 days inhalation toxicity study

	1314-13-2
	Zinc oxide - ZnO
	NM 110
NM 111
	90 days inhalation toxicity study
Abiotic dissolution

	1317-61-9
	Iron oxide - Fe3O4
	
	90 days inhalation toxicity study

	1309-37-1
	Iron oxide - Fe2O3
	nano B
	Abiotic dissolution

	7727-43-7
	Barium sulfate – BaSO4
	NM 220
IRMM 381
	90 days inhalation toxicity study
Abiotic dissolution

	7631-86-9
	Silicon dioxide
	NM 200
	90 days inhalation toxicity study
Abiotic dissolution

	13463-67-7
	Titanium dioxide - TiO2
	NM 105
	90 days inhalation toxicity study
Abiotic dissolution

	1317-38-0
	Copper oxide - CuO
	
	Abiotic dissolution

	1317-34-6
	Manganese oxide - Mn2O3
	
	Abiotic dissolution

	7631-86-9
	SiO2_amino_200
	covalent surface functionalization with lowmolar-
mass silane having a pos. charged amino
end group
	Abiotic dissolution

	7631-86-9
	Silica_Silane
	Surface modified with glycerol-propyl moieties from alkyl-tri-alkoxysilanes
	Abiotic dissolution

	7631-86-9
	Silica-Std 
	No surface treatment
Varying from NM200 in surface composition
	Abiotic dissolution

	1633-05-2
	Strontium carbonate - SrCO3
	
	Abiotic dissolution

	12069-69-1
	Copper hydroxy carbonate - Cu2(OH)2CO3
	
	Abiotic dissolution

	147-14-8
	
29H,31H-phthalocyaninato(2-)-N29,N30,N31,N32 copper
	Pigment Blue 15:3
	Abiotic dissolution

	1328-53-6
	Polychloro copper phthalocyanine
	Pigment Green 7
	Abiotic dissolution

	84632-65-5
	Pyrrolo[3,4-c]pyrrole-1,4-dione, 3,6-bis(4-chlorophenyl)-2,5-dihydro-
	DPP Red 254
	Abiotic dissolution

	CBI
	CBI
	DPP Orange Pigment
	Abiotic dissolution

	106276-80-6
	Mixture of octachloro, monomethoxy-heptachloro and bismethoxy-hexachloro derivatives of 3,3'-(1,4-phenylenedinitrilo) bis[2,3-dihydro-1H-isoindol-1-one]
	Pigment Yellow 110
	Abiotic dissolution

	30125-47-44
	3,4,5,6-tetrachloro-N-[2-(4,5,6,7-tetrachloro-2,3-dihydro-1,3-dioxo-1H-inden-2-yl)-8-quinolyl] phthalimide
	Pigment Yellow 138
	Abiotic dissolution

	5281-04-9
	Calcium 3-hydroxy-4-[(4-methyl-2-sulphonatophenyl)azo]-2-naphthoate
	Pigment Red 57:1
	Abiotic dissolution

	35869-64-8
	N,N'-(2-chloro-1,4-phenylene)bis[4-[(4-chloro-2-nitrophenyl)azo]-3-hydroxynaphthalene-2-carboxamide]
	Pigment Brown 23
	Abiotic dissolution









