
EMERGING GUIDANCE ON METHODS 
AND DECISION TREE 

FOR THE IDENTIFICATION OF 
NANOMATERIALS 

Frank Babicka, Johannes Mielkeb, Wendel Wohllebenc, Stefan 
Weigeld and Vasile-Dan Hodoroabab, 

a) Technische Universität Dresden (TUD), 01062 Dresden, GERMANY. 
b) Bundesanstalt für Materialforschung und -prüfung (BAM), 12205 Berlin, GERMANY. 

c) BASF SE, Dept. Material Physics, 67056 Ludwigshafen, GERMANY. 
d) RIKILT – Wageningen UR, 6700 AE Wageningen, NETHERLANDS. (present: 

Bundesinstitut für Risikobewertung (BfR), 10589 Berlin, Germany)



Objective of Nanodefine (2014-2017)

2
INTERN - Nanodefine FP7 project: first results / GMC department meeting

13.0

Provide Industries and regulatory agencies with the tools that support 

the implementation of the definition in all relevant regulatory contexts. 

The NanoDefine foreseen solution will be:

 Easy to implement: as it integrates the current practice/facilities/expertise 

present at end-users with new developments

 Cost efficient: as it offers a tiered approach for the selection of the most 

adequate analytical route to get to a classification according to the definition 

with the least possible effort

 Flexible: as it defines criteria for the inclusion of novel technologies and can 

be adopted easily to changing regulatory requirements

 Sustainable: as the developed approach will be implemented in structures 

that persist beyond the duration of the project



Nanodefine sample overview: 
Clariant, Solvay, L’Oreal, BASF, …
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Measurement techniques
able to probe the size of (nano)particles

• BET for VSSA

• DLS

• SAXS

• USSP

• XRD

• ALS, incl. LD

• FFF

• AC / CA – incl. 
CLS and AUC

• DMAS

• Imaging (EM, 
SPM)

• PTA/DUM

• TRPS

• sp ICP-MS

Counting Fractio-
nation

Integral 
sizing

Ensemble

Screening 

methods (tier 1)
Confirmatory

methods (tier 2)
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Can techniques differentiate nano vs non-nano grades?  

EC nanodefinition (number metrics size distribution) 
determined for „ultrafine“ BaSO4 & „fine“ BaSO4
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Parity between TEM / SEM labs Parity AUC – EM

FAIL: PTA, spICPMS FAIL: ALS, SAXS Promising: DEMA (SMPS)

Established techniques applied to
real-world particulate materials



Quantitative relationship VSSA - EM

JRC report #2 introduces VSSA cutoffs adapted to shape.

• D = number of small dimensions (Roebben et al., 2014) :

VSSA cutoff = 𝟔𝟎
𝒎𝟐

𝒄𝒎𝟑 ∗
𝑫

𝟑

• Concept assumes that the contribution to surface area is negligible 

from the surfaces that delimitate the large dimensions. Pagmatic

approach to approximate dominating shape:
• Particle (aspect ratio <3:1) D=3  nano, if VSSA > 60 m²/cm³

• Rod (aspect ratio >3:1:1) D=2  nano, if VSSA > 40 m²/cm³

• Platelet (aspect ratio >3:3:1) D=1  nano, if VSSA > 20 m²/cm³

= Extract from a specific surface area measurement the 

diameter of the smallest dimension, and compare it to the 

100 nm cutoff:

VSSA % of cutoff = 𝟔𝟎
𝒎𝟐

𝒄𝒎𝟑 ∗
𝑫

𝟑
∗

𝟏

𝑽𝑺𝑺𝑨

2D: 

MWCNT

3D: 

BaSO4

1D: 

Kaolin
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VSSA (dminVSSA) vs. EM (Feretmin)

NanoDefine VSSA decision scheme for powders
applied on a training set of industrial materials

VSSA 100nm−cutoff = 60
m2

cm3
𝑑𝑚𝑖𝑛VSSA = 60

m2

cm3
∗
D
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BET-Measurement

Possible Nanomaterial

No Nanomaterial by EU definition

(non-particular materials such as 

proteins or micells and 

nanostructured materials)

Nanomaterial by EU definition 

(CNT, fullerenes, graphene)

Nanomaterial 

by EU Definition

All existing and novel materials

Basic classification

Basic sorting of materials according to the EU definition

x50

< 100

VSSA 

> 6

Tier 1 Check of Dispersibility

Measurement as 

powder

Measurement as 

dispersion

No

Skip 

Tier 1

Accept?

No Nanomaterial

by EU definition

Determination of 

shape (simple SEM)

Yes

VSSA 

> 10/20/30

Yes

VSSA 

> 20/40/60

No

No Nanomaterial

by EU definition

Tier 1 dispersion 

method

Yes

No

Yes

No

E-Microscopy
No Nanomaterial

by EU definition

x50

> 100

x50

> 100Accept?
NoNo

Nanomaterial 

by EU Definition

Yes

Verify plausibility 

(simple SEM or BET)

Yes

Yes

Dispersion 

OK?  *

* OK if x50 in dispersion is consistent

with a dispersion-free method such as 

BET or SEM (within a factor 2)

x50

> 250

No

No Nanomaterial

by EU definition
YesNo

NanoDefine 2016  (consistent with VCI 2015)

Decision tree (D7.10 + D7.5) 

Tier 1 

Screening 

Methods

Tier 2 

Confirmatory

Methods



Nanodefine Products
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 The NanoDefiner e-tool: Standardised automated procedure for method 

selection and NM classification for the most economic implementation of the 

definition

 The NanoDefine Method Manual: Technical guidance on the use of 

available methodologies

 Standard operation procedures (SOPs) for analysis of materials and 

products

 CEN/ISO work items for key methods

 Calibration standards and reference materials

 Instruments prototypes tailored to the requirements of the definition

 Technology transfer of developed methods to end users



French Inventory
Rapport publique 2015
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In hindsight, 

NanoDefine chose 

the relevant materials

French Inventory
Rapport publique 2015
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DG ENV, Draft Impact Assessment on Transparency Measures on Nanomaterials on the 

Market, 5 October 2016; Doc. CA/63/2016 

Experience from the French notification system […] concerns innovative nanomaterials only to a 

small extent. Rather, [it] relates to materials which have been on the market for a long time, and 

which companies were forced to assess against the nanomaterial definition for the first time.



NanoDefine Consortium
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