Volume comparison on Calibration of micropipettes - Gravimetric and photometric method

Elsa Batista1, Isabel Godinho2, George Rodrigues3, Doreen Rumery4 

1IPQ ebatista@ipq.pt, Caparica, Portugal
2 IPQ igodinho@ipq.pt, Caparica, Portugal
 3Artel, grodrigues@artel-usa.com, Portland, USA
4Artel, drumery@artel-usa.com, Portland, USA

E-mail (corresponding author): ebatista@ipq.pt


Micropipette calibration is typically performed using two different methods: the gravimetric method described in ISO 8655-6:2002 and the photometric method described in ISO 8655-7:2005.

The gravimetric method is by far the most common method used by National Metrology Institutes and by accredited laboratories to calibrate volume instruments. This method consists of measuring the weight of a delivered volume of the micropipette into a beaker placed on a balance.
The photometric method uses a high-resolution photometer and colorimetric solutions to determine the volume delivered by a micropipette. The basic principle behind photometric measurement is the conservation of mass [1]. Two additional assumptions are also made to allow the photometric method to be used easily for volume measurements: the conservation of the volume and the Lambert-Beer Law.
In order to verify the degree of agreement between the two methods and different operators in each laboratory, a EURAMET bilateral comparison between IPQ – Portuguese Institute for Quality (pilot laboratory) and Artel was performed (project 1353). Four different micropipettes from 1000 l to 0,1 l volumes were calibrated by 6 different operators, one from IPQ and 5 from Artel. Two runs were performed for each micropipette. IPQ acting as the pilot laboratory determined the reference value. 
This paper describes the volume instruments, the methods and equations for volume determination, the calibration procedures (gravimetric and photometric method), the experimental conditions and the measurement results with the associated uncertainties [2].
Some variability was found between the operators for large volumes which reflects the need to include the operator-to-operator standard deviation in the calibration uncertainty.

When using the photometric method for smaller volumes, the repeatability and reproducibility of the pipette itself (including the operator) will be the largest source of uncertainty.  The influence from the photometer and colorimetric solutions is negligible for very small volumes.  This is the opposite from the gravimetric method, were for smaller volumes the balance has the most influence in the uncertainty budget. This demonstrates that for smaller volumes, below 100 l the photometric method is more suitable. 
[1] George Rodrigues,  Bias and transferability in standards methods of pipette calibration, Artel, June 2003

[2] EURAMET guide, cg 19, version 3.0 2012 - Guidelines on the determination of uncertainty in gravimetric volume calibration
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