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Application sectors and challenges
Wide range of application fields and end-user communities:
(not exhaustive list)

Environment: nanoparticles and nano/microplastics in water 
• Particle size range up to 5 µm
• Low concentration
• Sampling issues
• Extraction of particles from the matrices without modification of the integrity of the particles
• Identification of microplastic

Semiconductor technology 
• Particle size <5nm, with number distribution <10 particles/ml
• Composition of the material 
• Reference material needed: size<20nm, concentration<10000 particles/ml

Biological matrices
• Wide particle size range (< 30 nm up to 10 µm)
• Extraction of particles from the matrices
• Particles with appropriate refractive index for biomedical analyses



Measurement gaps

Critical understanding of measurements 
 Need for better definition of what is intended to be measured
 Need for choice of the appropriate measurement technique

Large number of measurands and each community may have defined its 
own methodology and instrumentation to measure it
Some standard methods exist but are sector depended 
 Need for harmonisation and exchange between communities

No single method can cover large size and concentration ranges nor 
different particle composition
 Need for multiple technique approaches



Measurement gaps

Method dependency
• Different techniques measure different diameters
• Assumptions are made (e.g. sphericity)
• Definition of the best descriptor of the size and size distribution

Application to real samples 
• Difficulty to transfer from “ideal situations” to “real samples”
• Standards have mainly monomodal particle size distribution, real samples can be 

polydisperse
• Need for development of sample preparation methods, extraction from real matrices, data 

evaluation tools adapted to real sample complexity

Need for reference methods and reference materials for characterisation of 
“small” particles (< 30 nm)

Need for reference methods for particle surface chemical characterisation



What the metrology community can do

• Provide guidance about the measurand and the appropriate 
methods, including uncertainty estimations

• Produce (certified) reference materials 
including non monodisperse ones, functionalised RMs, matrix RMs

• Support end-users with complex matrices

• Organise Interlaboratory comparisons



Recommendation 

Create a Task Group on Particles within CCQM involving VAMAS with 
a focus on:

• Foster the communication between different communities
• Organisation of interlaboratory comparisons 
• Harmonisation of protocols 
• Provision of guidance on methodologies for sample preparation
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