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With today's requirements for chemicals and reagents in
research and clinical laboratory environments, questions often
arise concerning expiration dating. Why are not all chemicals
and reagents expiration dated by the manufacturer when they
are made? How should expiration of chemicals and reagents
not dated by the manufacturer be determined? How would a
laboratory establish expiration of solutions and reagents pre-
pared in-house?

To assure good manufacturing practices, many manufac-
turers comply with guidelines set for them by agencies such as
the International Organization for Standardization (ISO) and
are inspected by I1SO auditors. Some manufacturers are re-
quired to comply with the Food and Drug Administration (FDA.)
These manufacturers are known as GMP facilities (good
manufacturing practices) and are assessed by FDA inspectors.
Like regulatory agencies who govern clinical sites, ISO and
FDA require manufacturers to establish uniform quality sys-
tems for product testing and certification.

Manufacturers who are I1SO certified have internal process
controls which require periodic examination of chemical ap-
pearance and specifications at specific times. GMP facilities
follow FDA mandated standard operating procedures (SOPs).
FDA guidelines recommend expiration dating USP chemicals
known to deteriorate in less than two years. All FDA regulated
pharmaceuticals and in vitro diagnostics require expiration dat-
ing. Raw material chemicals and pure chemicals for lab use
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often do not require expiration dates.

Shelf life is defined as the period of time a product is consid=s
ered usable for each application, taking into account physical andé'
or chemical changes. Products considered to have extensivez
shelf life when stored unopened and under the proper conditions‘g
are not given an expiration date. To clarify a common misconcep—g
tion, "no expiration date" and "forever" are not synonymous.Z
Chemicals are used for a variety of applications. Users should@
assess a chemical for actual expiration based on the applicationS
for which the chemical or reagent is being employed.

In the laboratory, inspection of appearance and quality on a2
regular basis or just before use should be a routine procedureg
Most chemicals undergoing deterioration will have distinct physicag
appearances easily recognizable to users including color change,o
liquefaction, and clumping. Decomposition information is provide(%
in the Material Safety Data Sheet (MSDS). &

Each time a bottle is opened a chemical is exposed to Variou%o
outside influences which may alter its integrity for a specific use‘g
A chemical such as ethylenediamine is an amine which will des
compose easily to form crusty, particulate matter and brownishgi
yellow coloration upon exposure to air or heat due to oxidation‘:z':',
This is a natural reaction caused by carbon dioxide from the at—
mosphere. Ethylenediamine may not be given shelf life by thef
manufacturer because if unopened and packaged under nitrogen
these conditions are eliminated. But, the user should monitor
ethylenediamine once the product is opened, even if it is purged
with nitrogen or another inert gas after each use.

Humidity from the air affects hygroscopic salts such as So-
dium Phosphate Dibasic by adding moisture to the weight thus
altering the assay of the product and causing the particles to be-
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come lumpy and hard. If a bottle of Sodium Phosphate Dibasic is
opened and used in entirety there would be no concern. If the
bottle is opened three times a week over a period of 2 months, the
user may need to re-assay the chemical to adjust the current
weight by the amount of water absorbed in order to ensure the
proper concentration of salt is present for the application being
utilized.

Some salts are not affected adversely by humidity. For in-
stance, Sodium Chloride is not as hygroscopic as Sodium Phos-
phate Dibasic. Frequent exposure to the air does not markedly
affect the physical and/or chemical properties, for this reason it
could be given expiration of two years or longer by the user and
may not require adjustment for concentration.

Laboratories should create their own SOPs for replacement
of chemicals and reagents after a specified period of time. Once a
chemical is received into a laboratory, a record should be estab-
lished noting the date received, date opened, and the user-
defined date for expiration. Expiration dating should start from the
date opened. Chemicals that are purchased with manufacture’s
expiration dates should follow the same rule, keeping in mind the
expiration date is limited to the date listed by the manufacturer.

Some chemicals may terminate for one use but still be suit-
able for another. For example, Sodium Hydroxide used in a nor-
mal solution to adjust pH to two decimal places may have reached
its expiration date for this type of application; however, it would
still be suitable to adjust pH of acids prior to disposal, a less criti-
cal application.

A practical beginning step to the process of controlling the
quality of chemicals would be to purchase chemicals in quantities
fitting the volume for use. Smaller containers are appropriate for
low volume use and for products that have short self-life while lar-
ger containers may be appropriate for high volume use and prod-
ucts with indefinite shelf-life.

For additional information, contact the manufacturer of the
chemical(s) in use to learn more about their view on shelf life and
signs of deterioration that may be.indicative of a particular chemi-
ca. W
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