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Efforts to minimize the environmental impact of pollutants, and concerns for health and food
safety have enhanced the need for chemical analysis of environmental specimens and foodstuffs.
In response to this, new analytical techniques have been developed and used to generate analytical
information in many bioenvironmental systems. Simultaneously, this demand for analytical data
has accentuated the need for routine, fast, and economic modes of analyses. In this context,
certified reference materials (CRM) have proven to be indispensable tools for validating the
measurement processes that are used for resolving public health issues.

Clinical chemistry investigators recognized as early as the 1950s the need for analytical quality
assurance and RMs. The decisive action in support of this came from the College of American
Pathologists and the American Association of Clinical Chemists who introduced a series of
standardization measures in the early 1960s that led to the development of control or standard
materials to be used for calibration purposes. Cholesterol was the first such product (SRM 911)
released in 1967. By 1979 the list of clinical SRMs had grown to 30, and as of 1997 there are
> 70 biomedical SRMs issued by the NIST alone. These SRMs represent a broad spectrum of
metrological excellence achieved for meeting the needs of clinical chemistry measurements such
as accurate determination of calcium in human serum, reliable quantification of ultra trace
elements in bovine serum, dependable identification of drugs of abuse in hair and urine, and
elegant approaches leading to standards for DNA Profiling. In terms of metrological progress,
these examples symbolize use of definitive methods, stringent control of contamination,
streamlining of complex bioassays, and accomplishment of unique specificity, respectively.

The initial efforts related to RMs for foodstuffs and environmental specimens can be traced
back to 1965 with further improvements seen by 1975. In the 1980s, CRMs were gradually
recognized as an integral part of analytical chemistry as effective tools to verify accuracy of the
methods. Subsequently, new technologies emerged, and these were capable of processing
complex materials without compromising matrix integrity and analyte stability over extended
periods of storage The sequence of events can be outlined as follows: (1) improvements in
inorganic methods of analysis, where nuclear analytical techniques played a crucial role,
(2) identification of RM needs and assays for organic constituents in foods and environmental
materials, (3) a clear understanding of the distinction between primary (certified) and secondary
(e.g. check samples for proficiency testing) types of RMs, (4) preparing specific RMs (spiked
standards) to address matrix related measurement problems, (5) preparation of slurry and
composite (freeze dried and frozen) types of RMs, (6) realization of the need for a global vision in
dealing with standards as illustrated by the activities of GESREM, (7) concern for traceability of
chemical measurements to internationally recognized standards, and (8) recognition of the need
for multidisciplinary approaches for preparing certain types of RMs (e.g. microbiological RMs) in
response to the regulatory measurement needs of food safety and environmental health criteria.
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