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Replace 1000 µL syringes by 500 µL syringes and optimization of various parameters:

Miniaturization of a metabolomics and fluxomics sample preparation workflow.
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Results and discussion

Robotic platform for miniaturized 

sample preparation

Conclusions

Context : MTH Project Scaling Down : 

Toward to single cell

Task 4 : from information to knowledge: 
Biological Contextualisation: 

1- MetExplore
2- Integration and visualisation of sub-

network
3 –metabolic network in Cellular 

ecosystem
4- Data management

Task 1 : Miniaturization of sample
Preparation. 

1- Microfluidics devices 
2- System of cellular ecosystem 

cultivation
3- Cell sorting 

4- Miniaturization of robotization
for sample preparation 

Task 2 : Advanced MS Protocoles
1- µfluidics-MS
2- NanoESI-MS 

3 Mass spectrometric imaging
4- Metabolic profiling at 

subcellular level

Task 3 : Advanced NMR protocols
1- Reproducible hyperpolarization
methods for highly sensitive NMR 

metabolomics
2- Quantification of low-concentrated

metabolites
3- Magnetic Resonance and µfluidics

Robotic platforms
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Module SPE
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8 x 500 µL syringes 4 classical
needles
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NMR Tubes : 5      3   1.7  1    mm

1 - Improvement of pipetting of miniaturized volumes : 
Development of a liquid handling robotic system suitable for pipetting 1 µL with a CV < 10% 

TAG
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2 - Adaptation for new miniaturized devices :
Development of robotic platform protocol to be able to pippet in 1.7 mm and 1 mm NMR tubes 

Airgap volume during pipetting :

• STAG : system trailing airgap : 

to prevent contamination by liquid system

• LAG : Leading Airgap :

optimize accurate pipetting

• TAG : Trailing Airgap : 

to prevent liquid dripping

Pipetting speed :

• The aspiration speed :

lower aspiration improve pipetting accuracy

• The distribution speed : 

high dispense speed is needed to achieve a proper 

free dispense

• The needle position : 

in contact ot not with the tube

Implementation and validation of a script with use of capillary needles for final dispense of 20 and 45 µL NMR tubes

With 1000 µL syringes With 500 µL syringes

Target volume (µL) 100 10 5 1 100 10 3 1

Mean 103.49 10.50 4.78 2.25 100.4 10.27 2.99 1.97

sd 1.04 0.97 0.44 0.6 0.82 0.37 0.08 0.4

Cv (%) 1 9 9 27 0.8 4 3 20

Calibration parameters :

• The factor

• The offset

NMR tubes filling : measure of final volume in the tube : 

Manual Robot

MEAN 41 µL 44 µL

SD 4.3 µL 2.6 µL

MIN 36 µL 35 µL

MAX 56 µL 47 µL

Better precision and reproducibility with robot

Faster with robot

Miniaturize the protocols that we currently use without reducing the 

number of cells so as to concentrate the samples.

Better precision and accuracy 

with 500 µL syringes

• Pipetting capabilities : range 3 – 480 µL with a CV max of  4 %. 

1 - Improvement of pipetting system

2 - Adaptation for new miniaturized devices 

• Our robotic platform is now capable to fill 5, 3,  1.7 mm  and 1 mm NMR tubes

APPLICATIONS : • Provide access to metabolism of cells subpopulation • Replaces humans for repetitive tasks • High throughput screening


