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Establishing Metrology Standards in Microfluidic Devices

The importance of traceability in dimensional metrology in microfluidic systems
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EURAMET - 20NRMO02 MFMET TESTED CHIPS

This project aims to contribute to the development of globally accepted standards for microfluidics and disseminate
them to end users in industry (health and pharmaceutical sectors) and academia.

Three different chips made of Polydimethylsiloxane (PDMS) and of Cyclic
Olefin Copolymer (TOPAS) were used. The dimensional characteristic of the
connection were determined by a profile projector and a interferometer. The
flow rate was determined using the gravimetric method and the front track
method.
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Traceabilityis a guarantee for quality of calibration results

Measurement Traceability is a property of a measurement result whereby the result can be related to a reference
through a documented unbroken chain of calibrations, each contributing to the measurement uncertainty. (VIM)
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SUMMARY

» Length measurements: the measured values (estimation of the length measurands) and the uncertainties obtained with the two methods used, interferometry and profile projection, are
compatible. When using interferometry, the definition of the measurement plane of the accessories of translucent material presented technical difficulties mostly due to the available
equipment. As such, for these measurements, only the standard deviation of the measurements was indicated.

»Shape deviations intrinsic to the accessories (roundness, cylindricity) of plastic material are identified as the main factors for the high standard deviations found (of the order of 0.01 mm,
when the interferometer has a resolution of 0.01 um). The shape deviations and the plasticity of the constituent material of the tubes and connectors prevented measurements with
superior accuracy, even when using the interferometer as measuring equipment to guarantee the metrological traceability of these accessories. With the profile projector it was possible
to calculate the uncertainties obtained and image all accessories, even the translucent.

»The flow rate was calibrated for three chips and small deviations from nominal values were observed. The high percentage of error for the smallest flow rates in Chip C is possibly due to
leakage occurring because of the incompatibility of dimensions between the feeding tube and the microfluidic channel connection.
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