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Since the FDA released their
Container Closure Systems for
Packaging Human Drugs and
Biologics guidance in 1999,
evaluation of final packaging
components for extractables

and leachables has become the
expectation within the industry.
Additionally, the increase in the
use of single-use systems in
manufacturing has drawn scrutiny
as another potential source of
extractables and leachables.
These single-use systems include
bioprocess bags, filters, tubing,
fittings, connectors, bioreactors,
etc. Many of these single-use
systems are constructed from
polymeric materials, increasing
the concern of the introduction of
leachable compounds to product.
And with the tremendous growth
of the implantable device market
and continuous emergence of
new medical device technologies,
there is a greater potential for
extractables and leachables to
negatively impact a device's
biocompatibility.

Extractables are compounds
that can be extracted from a
product contact material under
exaggerated conditions such as
elevated temperatures, extended
storage times, or exposure

to harsh extraction solutions.
Leachables, which are typically
a subset of extractables, are
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compounds that leach from
product contact materials into
the drug product under normal
conditions of use. Sources of
extractables and leachables
compounds include antioxidants,
antiozonants, UV stabilizers,
plasticizers, processing aids,
accelerants, coatings, elastomers,
inks and vulcanizing agents, to
name a few. Both extractables
and leachables represent potential
contaminants to a final product
and may affect the pH or color

of the product, impact the
efficacy of the product, or alter
the active ingredient. In addition,
extractables and leachables
compounds may be toxic.

There are no definitive
requirements on how to perform
extractables and leachables
studies; however, the USP recently

released two chapters to provide
guidance on performing E&L
studies. Chapters <1663> and
<1664> discuss options and
considerations in performing

both an extractables study and

a leachables study. Additionally,
USP <665>, currently in the draft
stage, presents recommendations
for evaluating single-use and
multiple-use systems for
extractables and leachables.
There are also various workgroups
that have published guidance
documents to assist the industry
in designing and performing these
studies. The Product Quality
Research Institute (PQRI), the Bio-
Process Systems Alliance (BPSA),
and the Bio-Phorum Operations
Group (BPOG) have all released
publications defining a best
practices approach to performing
the testing. The PQRI guidance
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