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Purity assesment

First step in the traceability chain

Analytical standards normally certified by their
manufacturer

Problems for new pharmaceuticals

Problems in quantitative proteomics (peptide purity)

Objective : Development of an universal
technique for the purity assesment of
carbon-containing compounds  directly
traceable to the SI.




On-line isotope dilution for carbon analysis
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On-line i1sotope dilution for inorganic carbon
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Mass flow chromatogram
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Validation of the procedure

Carbonate in certified sea water
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Validation of the procedure

A natural abundance Na ,CO; primary standard is used
to calibrate the flow of spike (traceabillity to the SI).
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Average 24.19 ppm
Stddev 0.19

\ Certified value 24.16 ppm (as carbon)
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Determination of organic compounds

1. Separation of organic compounds by chromatography

2. Trasformation of the organic compounds into CO 5

a) Combustion reactions in the gas phase. Addition of gaseous
13CO, after combustion.

b) Oxidation reactions in the liquid phase. Addition o f HNa'*CO, in
the liguid phase before oxidation.

Quadrupole MS
GC-Combustion-MS

"
LC-Oxidation-MS \

Multicollector IRMS



GC-Combustion-MS prototype
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Modification of a standard GC-MS instrument
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INSTRUMENTAL SET-UP
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Post-column spike: 13CO,
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Results for GC-Combustion-MS

Intensity chromatogram of a single compound (tetrad ecane) after
combustion (m/z 44), and signal corresponding to the postcolumn
spiking (m/z 45).
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VALIDATION: MODEL MIXTURES

n-alkane standard mixture

5 C-17
C-9 1.S. C-15 \ C-18
4 - C-10 C-19
C-11 4, C-13 C-16

Mass flow, ng C/min
N
|

C-20

Theoretical Experimental

Compound (ug L) (g LY (n=3)
Nonane 8,0 8,3+0,5

Decane 8,0 8,3+0,2

Undecane 8,0 8,4+0,1
Dodecane 8,0 8,3+0,3
Tridecane 8,0 8,3+0,3

Tetradecane (1.S.) -

Pentadecane 8,0 7,7+0,1
Hexadecane 8,0 7,4+0,3
Heptadecane 8,0 79+0,1
Octadecane 8,0 7,801
Nonadecane 8,0 8,3+0,2
Eicosane 8,0 8,3+0,5

Quantification in a single analysis of a family of compo unds (boiling
points ranging from 140 to 340 °C), independently of the n umber of

carbon atoms present in their structure.




Mass-flow, ng C/min

VALIDATION: MODEL MIXTURES

Saturated, unsaturated and functionallised standards
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Evaluation of Head Space SPME procedures

Compound Added (ng/qg) Found (ng/g) | Added (ng/g) Found (ng/g)
Benzene 4.85 4.9+0.4 5.16 4.9+0.2
Toluene 4,94 4.840.1 5.26 5.1+0.2
StEEEe 4.95 5.1+0.2 5.27 5.6+0.3
S e 9.90 10.40.2 10.54 11.7+0.6
0-Xylene 4.94 5.3+0.1 5.24 5.2+0.5
35 m p-Xylene 1,2,4-Trimethylbenzene
30 ' o-Xylene
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LC-Oxidation-MS prototype
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LC-Oxidation-MS prototype
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Preliminary results Evaluation of the
oxidation reaction
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Project outlook

Chemical metrology

Preparation of isotopically labelled compounds.
Minimal 13C labelling and heteroatom labelling

Quantitative proteomics

Purity assesment of peptide standards



The laboratory of stable isotopes in chemical
metrology and guantitative proteomics.




Instrumentation

Neptune multicollector ICP-MS instrument from Thermo

Delta V LC-Oxidation-IRMS instrument from Thermo

Delta V GC-CombustioR-IRMS instrument from Thermo

LC-MS/MS (triple quad) kom Agilent

GC-MS/MS (triAe quad) frory Agilent

Laboratory for quantitative proteomics



Laboratory for quantitative proteomics

LC-Oxidation-IRMS for the purity assesment of natural
abundance peptide standards.

The LC-MS/MS for the positive identification and structural
verification of natural abundance peptides and for the
certification of isotopically labelled peptides (re verse
Isotope dilution).

Development of analytical procedures for Clinical
Chemistry ( LC-MS/MS with MRM )

We intend to become “ Associated Laboratory ” for the
“Centro Espariol de Metrologia” (CEM).

A lot of validation work will be required...



The research group on
enriched stable isotopes

New lab
\,
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