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METROLOGICAL CONSIDERATIONS FOR STANDARDIZATION IN ABSORBANCE MICROPLATE CALIBRATIONS
Jerry D. Messman
Stranaska Scientific LLC, Fort Collins, Colorado USA
Microplate spectrophotometers and photometers for ultraviolet and visible absorption methods of analysis are valuable analytical instruments in the life sciences.  Analytical qualification of these commercial instruments for laboratory use is often required for regulatory compliance.  It is also essential for documented measurement assurance within a scientific framework of the quality management system of any ISO/IEC 17025 accredited or compliant laboratory.  In addition to establishing measurement credibility and integrity, metrology plays a critical role in enabling the comparability of qualification and quality control testing results among microplate instruments in different laboratories and over time.

Commercial microplate test artifacts serve as transfer measurement standards to facilitate qualification and routine quality control of the microplate instrument.  Standardization of the calibration and traceability of commercial microplate test artifacts is necessary in order to assess comparability and reliability of instrument qualification test results.  At the present time, the U.S. National Institute of Standards and Technology (NIST) does not have an absorbance microplate 
certification program, so there is a lack of uniform standardization and metrological integrity for this type of analytical instrumentation.  For example, most of the commercial microplate test artifacts currently available are developed by instrument companies to support the measurement assurance of their product line of microplate instrumentation.  While “NIST traceability” claims are asserted for these test microplates, metrological interpretation of such claims derived from the calibration certificate is generally unsound.  Moreover, in addition to the lack of transparency of their reports of calibration, the scopes of certification of many microplate test standards often do not cover common working ranges of the instrument that they are intended to support.

To address the glaring need of uniform standardization of absorbance microplate calibrations from a metrological perspective, this paper proposes a strategy with science-based criteria for the development and certification of absorbance microplate test artifacts.  The standardization strategy applies to the certification of new absorbance microplate standards and also to the recertification of existing microplate standards.  The central theme of measurement assurance for this standardization strategy is metrological traceability and measurement uncertainty analysis using advanced procedures with specific scopes of certification.  Type A and Type B methods of estimation of the various sources of uncertainty are described.  The use of appropriate NIST Standard Reference Materials to establish metrological pathways and timelines for traceability of the reference values is presented.  In addition, this paper describes the qualification of a commercial reference spectrophotometer using advanced procedures for the science-based standardization of absorbance microplate certifications.  While this certification strategy is described for absorbance microplate test artifacts, it is also applicable to fluorescence microplate standards.
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