
 

 - 1 -

ISO/TR 16196:2016-10 (E) 
 
 
Nanotechnologies - Compilation and description of sample preparation and dosing 
methods for engineered and manu factured nanomaterials 
 
 

Contents            Page 
 
 
Foreword  .......................................................................................................................................................... v 
 
Introduction  ..................................................................................................................................................... vi 
 
1 Scope  ............................................................................................................................................... 1 
 
2 Normative references ..................................................................................................................... 1 
 
3 Termsanddefinitions  ...................................................................................................................... 1 
 
4 Abbreviated terms  .......................................................................................................................... 3 
 
5 Background  .................................................................................................................................... 3 
5.1 Discussion of the importance of sample preparation and dosing  ............................................ 3 
5.2 Discussion of specific issues when testing the toxicology of manufactured 

nanomaterials4 5.2.1 Physical properties  ................................................................................... 4 
5.2.2 Sample preparation  ........................................................................................................................ 4 
5.2.3 Administration of doses  ................................................................................................................ 5 
5.3 Discussion of relevant dosing for toxicological screening  ....................................................... 5 
5.5 Review of other relevant international activities and documents  ............................................. 5 
 
6 Physico-chemical properties  ........................................................................................................ 6 
6.1 Particle size, shape, size distribution and degree of agglomeration  ........................................ 6 
6.2 Chemical description -- Composition and identification  ........................................................... 6 
6.3 Specific surface area  ..................................................................................................................... 6 
6.4 Surface chemistry  .......................................................................................................................... 6 
6.5 Isoelectric point, zeta potential and Hamaker constant  ............................................................. 7 
6.6 Influence of water chemistry on nanomaterial properties and dispersion behavior  .............. 8 
6.7 Preparation of liquid dispersions  ................................................................................................. 8 
6.8 Crystal structure  ............................................................................................................................. 8 
6.9 Surface energy or interfacial tension  ........................................................................................... 8 
6.10 Solubility  ......................................................................................................................................... 8 
 
7 Considerations for preparing samples of nanomaterials in exposure media in ecotoxicity 

studies  ............................................................................................................................................. 9 
7.1 General  ............................................................................................................................................ 9 
7.1.1 Introduction to existing knowledge  .............................................................................................. 9 
7.1.2 Environmental behaviour  .............................................................................................................. 9 
7.1.3 Degradation and transformation  .................................................................................................. 9 
7.1.4 Bioaccumulation  ............................................................................................................................ 9 
7.2 Test method applicability and dosimetry  .................................................................................. 10 
7.2.1 Environmental distribution  ......................................................................................................... 10 
7.2.2 Degradation and transformation  ................................................................................................ 10 
7.2.3 Bioaccumulation  .......................................................................................................................... 11 
 
8 Methods for preparing nanomaterials for toxicological studies in mammals that ensure 

correct dosing  .............................................................................................................................. 11 
8.1 Issues to consider for stock dispersion preparation  ............................................................... 11 
8.2 Importance of monitoring stability of test dispersions during experiments  ......................... 11 
8.3 Special considerations for physiological salines used in mammalian studies ..................... 12 
8.4 Routes of delivery and behaviour of nanomaterial dispersions in mammalian studies  ...... 12 



 
 - 2 - 

8.4.1 Respiratory tract exposures  ....................................................................................................... 12 
8.4.2 Oral exposure  ............................................................................................................................... 12 
8.4.3 Dermal exposures ........................................................................................................................ 13 
8.4.4 Injection routes  ............................................................................................................................ 13 
 
9 Methods for preparing samples of nanomaterials for use in cell cultures  ........................... 13 
9.1 Cell cultures and dispersion of nanomaterials in culture media  ............................................ 13 
9.1.1 General  ......................................................................................................................................... 13 
9.1.2         Considerations for nanomaterial dispersion in the dosing solution  ..................................... 13 
9.1.3 Consideration of relevant exposure scenarios  ........................................................................ 14 
9.2 Cell cultures  ................................................................................................................................. 14 
 
Bibliography  .................................................................................................................................................. 16 
 


		2026-04-30T03:32:49+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




