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Nanotechnologies - Aerosol generation for air exposure studies of nano-objects and
their aggregates and agglomerates (NOAA)

Contents Page
0T =T o '
0o Yo 11T 3 T o vi
1 S o o o - 1
2 Normative referenCes ... e 1
3 BT 4 3= 1 Lo Lo 1= 3 T 4 T Y 1
4 Abbreviated terms ... 7
5 Study design considerations .........ccccociiiiccciiirii e 8
5.1 7= 0 =T - | SN 8
5.2 Workplace eXpOSUIre SCENAIIO ........cccciriiiiirrriiiiirsiissr s ss s s s s s s s sams s s s s aan s nnsnns 8
5.3 Existing inhalation toxicity testing guidelines ........cccccoiiiiiiiincic e —— 9
5.4 Globally harmonized system of classification and labelling of chemicals (GHS) ................... 9
6 Considerations in selection of proper generators ... 9
6.1 = LT =T o 1T 4TS 9
6.1.1 L 01T o o - 1 o S 9
6.1.2 85T (=T 2 4o o T o = ¥ o S 1
6.1.3 Characterization of physicochemical properties of nanomaterials .......cccccceecccceeeeennniicccnns 1
6.1.4 Exposure information on possible use or handling and manufacturing ........cccccccveiiiiiicneees 1
6.1.5 Exposure characteristiCs ... - 1
6.1.6 Types of inhalation exposure methods ... ——— 12
6.1.7 Particle characterization method ... 12
7 NOAA 2€erosol generators ..o 12
71 = T - | 12
7.2 Dry diSS@MINALtION .......oooiiiiiiiiiine s 15
7.21 Wright dust feeder (See FIQUIe 2) ........ooooiiiiciererrcrerssssresss s e s ss s e se s e e s sme e e es s mn e s s smneeens 15
7.2.2 Brush type aerosol generator (see Figure 3) .......coccociriiceemirnccernrsccee s ccee s e 16
7.2.3 Small scale powder disperser (SSPD; see Figure 4) ......ccccovvccccereiinnissccssseereesessssssssssesseseenas 17
7.24 Fluidized bed aerosol generator (FBG; see Figure 5) ......cccccomiiiiccciemmreinissccsseseee e ss s cssssnenes 18
7.2.5 Acoustic dry aerosol generator elutriator (ADAGE; see Figure 6) ...........cccceemrrrrrrsssscssnneennns 19
7.2.6 Vilnius aerosol generator (VAG; see Figure 7) ... s ssssnne s 20
7.2.7 Rotating drum generator (see Figure 8) ... e 21
7.3 Wet diSSeMINAtioON .......cooieer s e e s e nmnnns 23
7.31 Atomizer/nebulizer (see Figure 9 to Figure 11) ..o 23
7.3.2 Electro-static assist axial atomizer (see Figure 12) ........cccccoirivmmiinimnnnimnsesesse e 26
74 T2 LT o T T 3V = 27
7.41 Evaporation/condensation generator (see Figure 13) ........cccoceccmiircecemnrccsmersscsees s seee e seeeens 27
7.4.2 RST 0T 1 Qe T=1 4 =1 = 1 o T PR 28
743 Condensation NAN0-AEroSOIS ..o e 29
7.5 Chemical reaction ... e e 30
7.51 L0 o5 0] ¢T3 1T ¢ 30
7.6 Liquid phase filtration/dispersion -- Critical point drying (tertiary butyl alcohol

sublimation) and direct injection system for whole-body inhalation studies ........................ 32
7.6.1 Principle of operation ... —————————— 32
7.6.2 AdVANTAGES ...eoiiiieiiiiiiir i ————— 32



7.6.3

8

8.1
8.2
8.3
8.4

9

T 411 = 1o T 32
Experimental integration ... —————— 36
L= o 1= - | S 36
(24 o Lo X UL =3 ed g F=T = T L=T 2 1 T'o o 37
s T Ted [ o e o =T o =S 37
Considerations for in Vivo eXposure SyStems .........cccccceiiiiccisemrmneninsssssssseesssessssssssssssssesessnnses 37
Considerations in use of nano-aerosol generator for in vitro study .........ccccccvvviiniiniicnniiinns 38

Annex A (informative) NOAA generators, their particle size distribution and measurement methods

........................................................................................................................................................ 39
Annex B (informative) Aerosol dilution SyStem ... 44
7] o1 o = ] 4 47



		2026-06-17T11:54:54+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




