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Metrology is the science of measurement embracing both theoretical and experimental concepts.  It is an old science, originally driven by needs of commerce.  Commerce still is the major motivation for a branch of metrology, called legal metrology, which includes regulatory requirements in many sectors of manufacturing, including food and drugs. Another branch of metrology is called scientific or fundamental metrology and involves the establishment and realization of measurement units (such as the International System of Units, SI), research into new measurement methods, the development of measurement standards, and the transfer of metrological traceability throughout a measurement system. The interface of legal metrology and fundamental metrology is often called applied metrology, which concerns the application of measurement science to manufacturing, ensuring the suitability of measurement instruments, their calibration and quality control of measurements. The United States Pharmacopeial Convention (USP) is involved in all 3 aspects of metrology as it advances its several compendia—the United States Pharmacopeia (USP), the National Formulary (NF), the USP Dietary Supplement Compendium, the Food Chemicals Codex (FCC), and the USP Pharmacists’ Pharmacopeia.  Created in 1820, the United States Pharmacopeia (USP) is an official public standards-setting authority for drugs, dietary supplements, food ingredients and other health care products manufactured or sold in the United States.  USP establishes documentary standards and reference materials to ensure the identity, quality, purity, strength, and consistency of these products.  Over the last five years and more, USP has worked to advance measurement science for its food and drug monographs. Adoption of modern metrologic principles helps assure that a measurement of one or more property values (attributes) of a food and drug article are acceptable without regard to when (time), where (space), or how (technology) the measurement was conducted.  Application of modern metrologic principles to measurement of food and drug articles expands opportunities to assure availability of good quality food and drugs in national and international markets. In part, the way has been made easier by a general movement on the part of national drug control laboratories (official medicines control laboratories) towards ISO 17025 and other approaches that encourage traceability and comparability of results.  This presentation will articulate the argument for sound measurement science approaches in all food and drug measurements so one or more procedures in a monograph for a compendial article provides traceable results that can be accepted everywhere. The metrological concepts of trueness, uncertainty and traceability as applied to pharmaceutical science will be defined and discussed.  An overview of USP Reference Standards, including the history, compendial uses and evolution toward Certified Reference Materials will be given. The vision of metrology at USP is to achieve the international recognition, harmonization, and official acceptance for all USP reference standards by cutting-edge standards based on sound, scientific, metrological principles.
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