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Engineered nanoparticles Complex molecules (functions)
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Diameter ? Mass ? Activity/reactivity ?

3D morphology ? Number ? Ratio ?

Definition of decision-relevant measurand -
targeted property ‘structural’, ‘functional’, other?

‘Temporary’ approach in Physics — Chemistry - Biology:

Measurands defined by the measurement procedure



EUROPEAN COMMISSION

HE / JRC-IRMM, Washington DC, 18 February 2011 — AAAS Annual Meeting

Dvnamic Light Scattering

19.0 £ 0.6
nm

JRC  Nanoparticle size  AAAAS

Small angle X-ray scattering

1ISO 22412 EHS-(decision)
Hydrodynamic relevant parameter?
diameter

Centrifugal liquid sedimentation

Stokes  |SO 13318-1

diameter

from Guinier radius of gyration

and: particles unstable & reactive #% transformations & dynamics
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» Clinical marker of inflammation
» Marker of cardiac risk

CRP Normalized relative CRP mass concentration by with different
Immunoassays
|A-1 |A-2 |A-3 |A-4 |A-5 |A-6 |A-7
Pentamer in
serum 100 % 89 % 107% | 100 % 89 % 98% | 100 %
Pentamer
In buffer 103 % 49 % 59 % 79 % 96 % 117% | 100 %

Standardisation required !


http://upload.wikimedia.org/wikipedia/commons/a/ab/CRP_pretty.png
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IR COE

How to determine & report the ‘genetically modified’ content of feed / food ?

Mass fraction DNA copy number ratio

= humber fraction
-1 BODTY

GMO species mass copies of transgenic DNA
total species mass copies of species-specific DNA

How to calibrate the (PCR) measurements ?
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Approach: Standardisation ‘ Legislation

“harmonized methods” Prescribed
' methods/procedures

Improving knowledge
on structure-property
relations

establish/realize

measuring Prescribed method-performance characteristics
scales
+ s - k ‘material’ standards

0 100 -
kg (mol, 1U,...) required
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Non-destructive Destructive
measurements measurements
Certified
Reference Reference Standard
ﬂ Material substance material
)
q0]
W
(b))
o
| _—
< Reference Calibrant/ Analytical
standard Calibrator standard
— homogeneous subsamples
Challenge: — appropriate stability
sustainable primary standard — metrologically valid property value

with small uncertainty
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‘Across borders’ solution for operationally defined measurands

Reference
Laboratories

Reference

Methods
/’

e.g., particle size
as measured by DLS
ISO method 22412

Parameter GM content as measured by
(‘quantity’) PCR method...
definition

C-reactive protein in human serum
via method...

Traceability
— anchor

Reference
Material
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RMS for GM quantification WAAAS

for measurements of GM DNA copy number ratio by quantitative PCR

-

vitro use

Measurement
result

Plasmid

Transgenic DNA

sequence (1) Species- PDNA Independent

sequence (1) /
DNA _

Food/feed _ Sample extraction / Real-time . Data

sample preparation ourification PCR evaluation

Also: ‘highest order’ CRMs for human proteins (chemistry),

Impact toughness of steel (physics), etc.
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VING SOCIE

Measurement result:

X * U threshold T J_ j

X

(1B) (1A) (2A) { :

Challenges: (3A) H
» adequate estimation of U by each lab (4A) (4B)

» harmonized application of U
i%i_ Measurand Samolin Measurement Data Measurement
| O ! definition P1ng evaluation result
o

______
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JRC  Take-home messages MVAAAS

Across scientific & requlatory & geographical borders:

*» identify & specify the relevant measurands

*» develop & agree on adequate reference measurement
procedures for functional properties, sum parameters etc.

“ combine documentary with material standards for ensuring
comparable results of emerging measurement tasks

¢ design & realize globally accepted anchor points for sustainable
metrological traceability

¢ tackle the scientific challenges for establishing & qualifying
‘highest order’ reference materials

* exploit knowledge & progress of various scientific disciplines for
general measurement solutions and uncertainty estimations
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“You may think you know a subject, but until you
can measure it and calculate it your knowledge is

of a vague and unsatisfactory kind”

Ernest Rutherford
(1871-1937)
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