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LESS MATURE CASES?  

WEBINAR 

  

Standardisation & Validation made simple 

 

Understanding the role of metrology to support 

the development of advance materials and 

nanomedicines 
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WHAT ABOUT VALIDATION AND RECOGNITION OF 
METHODS FOR LESS MATURE CASES? 

New and complex Advanced Materials 

 

 

New analytical technical or 

measurement method? 

Only a few laboratories with expertise or relevant 

analytical tools, that makes complicated the 

organisation of ILCs… 
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SOME EXAMPLES OF ADVANCED MATERIALS 

Complex-shaped nanoparticles 

Graphene, bilayer graphene 

and graphene nanoplatelets 

Cellulose NanoCrystals (CNCs) 

 Nanorods with HAR 

NEEDS REGARDING SIZE MEASUREMENT AT THE NANOSCALE 

 Nanocomposite materials 

 Health and personal care products 

 Paints 

 Adhesive and thin films 

 Rheology modifiers 

 Optical films and devices 

 Nanocomposite materials 

 Nanomedecine 

 Catalyst 

 … 

 Nanocomposite materials 

 Battery/Electrode 

 Thin films 

 … 
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CELLULOSE NANOCRYSTALS (CNCs) 

TEM AFM 

 DETERMINATION OF LENGTH & 

WIDTH BY TEM  

 DETERMINATION OF HEIGHT BY AFM 

 

LIMITATION 

2 DIFFERENT NANOROD POPULATIONS 

CONSIDERED 

(1 FOR TEM & 1 FOR AFM) 

 NOT THE SAME PARTICLES CONSIDERED TO 

DETERMINE THE PARTICLES’ ASPECT RATIO  

IMPACT ON THE ASSOCIATED UNCERTAINTIES 

 



10 LABORATORIES 
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VAMAS ILC – CELLULOSE NANOCRYSTALS (CNCs) 

TEM 

AFM 

Reproducibility of the method 

assessed to support a meaningful 

ISO TS 
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GRAPHENE, BILAYER GRAPHENE AND GRAPHENE 
NANOPLATELETS 

 DETERMINATION OF LATERAL SIZES AND 

THICKNESS USING TEM/SEM & AFM, 

RESPECTIVELY 

 FROM 2 DIFFERENT GRAPHENE PARTICLES 

POPULATIONS (1 for TEM/SEM & 1 for AFM)  
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VAMAS ILC - GRAPHENE, BILAYER GRAPHENE AND 
GRAPHENE NANOPLATELETS 

https://empir.npl.co.uk/isogscope/  

HOWEVER NO ILC TO SUPPORT THE 

DEVELOPMENT OF ISO/TS 21356-1 

 The TS remains informative 

until the typical variations in 

values obtained by different 

user/equipment can be validated 

through a VAMAS study 

EU Project 

to support complementary work 

and the ILC between expert 

labs at VAMAS level 

https://empir.npl.co.uk/isogscope/
https://empir.npl.co.uk/isogscope/
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COMPLEX-SHAPED NANOPARTICLES 

 HOW TO COLLECT MORE INFORMATION ON THE 

DIMENSIONS OF COMPLEX-SHAPED NANOPARTCLES 

 HOW TO REDUCE THE MEASUREMENT 

UNCERTAINTIES ON ASPECT RATIO MEASUREMENT?  

BY CHARACTERIZING THE 

SAME SET OF NANOPARTICLES 

BY SEM & AFM 

AFM SEM 

Re-positioning crosses 
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HYBRID METROLOGY COMBINING AFM/SEM FOR 3D NP 
SIZE MEASUREMENTS 

PROOF OF CONCEPT FOR HYBRID METROLOGY 
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PROOF OF CONCEPT FOR HYBRID METROLOGY 
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FD-304 : certified reference 

population of silica NP 
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USING HYBRID METROLOGY TO MEASURE NPs WITH 
COMPLEX SHAPES 

nanobipyramides (UNITO) - 

NPSize 

Minor axis 

Major axis 

 

Truncated  

Bipyramidal 

structure 

 

a) b)

 

75 % 25 % 

Anisotropic +large Isotropic +small 

TWO DISTINCT 

POPULATIONS OBSERVED 
EU Project 



12 

HIGHLY INNOVATIVE & POWERFUL METHOD 

 DEMAND FROM INDUSTRY TO CHARACTERISE NPs FOR MEDICINAL 

APPLICATION 

 

 REQUIREMENTS FROM FDA TO PRODUCE ADDITIONAL DATA REGARDING 

NPs ASPECT RATIO DISTRIBUTION & FRACTION OF SMALLS NPs 

AFM/SEM HYBRID 

METROLOGY 

CONSIDERED AS HIGHLY 

RELEVANT BY THE 

COMPANY AND FDA  

+  

ORTHOGONAL TO DLS 

BUT HOW TO PROVIDE 

CONFIDENCE IN THE 

PERFORMANCE OF TECHNOLOGY 

DEVELOPED AND USED UNTIL NOW 

IN A SINGLE LABORATORY  

(EVEN IF IT IS A NATIONAL METROLOGY 

INSTITUTE SUCH AS LNE)? 
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HIGHLY INNOVATIVE & POWERFUL METHOD 

 CALIBRATION OF SEM & AFM with a 

Certified standard traceable to SI Unit (meter) 

through metrological AFM 
Source Symbol Unit Value 

Standard 
Uncertainty 

ui 

Sensitivity 
coefficient ci 

ci*ui ci²*ui² 
Contribution 

/ % 

a (Pixel Size) CPS - -0.3215 0.014 1.40 0.0196 0.0004 0.0 

Repeatability – FD304 Crsample nm 0 0.6 1.0 0.6 0.36 10.0 

Magnification – FD304 Cmsample nm 0 0.26 1.0 0.25982 0.0675 2.0 

Beam Width – FD304 CbWsamp nm 0 1.7 1.0 1.7 2.89 85.1 

Threshold selection – FD304 CIAsamp nm 0 0.2 1.0 0.2 0.04 1.2 

Man Power – FD304 CMPsamp nm 0 0.2 1.0 0.2 0.04 1.2 

   

dnoncorrigé  23.05 nm Variance 3.36 nm 

      

Std unc 1.84 nm 

      

k 2 
 

      

Exp Unc 3.69 nm 

 

A. Delvallée et al, Metrologia, (2016) 

L. Crouzier et al, Meas. Sci. Technol, (2019) 

AFM uncertainty budget 

SEM uncertainty budget 

P900H60 

https://www.lne.fr/en/node/4732  

The factor that helped convince 

stakeholders involved that the method 

was fully validated, as it was 

assessed by an external expert. 

 FULL UNCERTAINTIES 

ASSESSMENT for SEM & AFM 

 ACCREDITATION ACCORDING TO 

ISO/IEC 17025 General requirements 

for the competence of testing and 

calibration laboratories 

https://www.lne.fr/en/node/4732
https://www.lne.fr/en/node/4732
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Thank you for 
attention 


