
Excipients can, and do, cause batch
failures in pharmaceuticals, which
raises two questions for formulators: 
1) How often are they the culprit and
2)  can we elucidate what role excipi-
ent variability plays in this manufactur-
ing fact of life?

The industry has had some suc-
cesses in capturing excipient variability
using principal component analysis
(PCA) to study the data in certificates
of analysis [1]. The approach works
well with common excipients that
have a long manufacturing history and
robust data set. It’s also a powerful way
to capture actual variability and can,
with appropriate care, determine
which vendors produce “low-variabil-
ity” materials. It can also capture the
real variability in manufactured sys-
tems rather than some elusive “edge-
of-specification” material that may be
unrepresentative in other ways.

You can then choose to use a high-
capability vendor (i.e., one whose
products have shown low variability).
You can also make decisions about
vendors who will not or cannot make
such data available.

Reported data can be satisfyingly
tight and reproducible for many rea-
sons. Assuming that we can trust the
numbers—which you can check using
some basic data analysis techniques—
we are left with what author and
chemist Primo Levi captured in his
eloquent story, “Chromium,” i.e., that
analytical incompetence masks real
variability [2]. A careful purchaser can
test this possibility.

Of course, “specifications” don’t
capture everything about a material
and what they miss may be important
to you. However, you could ask, “If
everything we know about a material
suggests that it isn’t variable, what are
the chances that what we don’t know
about it is variable?” We can test that
hypothesis. In many cases, vendors
whose products have a good record of
“low variability” in the parameters that
are generally reported (or required by

the pharmacopeia) also show low vari-
ability in infrequently measured para-
meters [3]. Thus, you could at least
narrow the number that you decide to
test for the unknown parameter.

Plus, some methods are more vari-
able than others, and their results may
not reflect the material tested. For
example, particle size tests on excipi-
ents can be difficult to interpret [4].
Of course, particle size can affect
excipient performance, but it’s a rela-
tively subtle effect in many cases. So if
PCA of an excipient reveals “site dif-
ferences” in materials that relate specif-
ically to particle size, should we
assume that those materials will per-
form differently in our formulations?
Indeed, are they different at all? Before
assuming material variability, maybe
you should test whether the analytical
methods from each site produce the
same outcomes.

Large pharmaceutical companies
have the resources to implement the
approaches discussed above, but you
can also use a statistical approach,
which would be much less costly than
failed batches.

My position: If you’re using a phar-
macopeial-grade excipient from a
trustworthy vendor in a process that
you understand, and you’ve done the
due diligence to show that the ven-
dor’s process has a high capability,
then the chances of “excipient variabil-
ity” causing a batch failure are accept-
ably low, and you can take steps to
reduce them further.

We work in an innovative industry,
stuffed with talented people, and we’ve
served patients well. However:

1. If you have a completely novel
(at least to your company) process that
you’ve never studied (let alone seen
implemented by your manufacturing
partners), why blame the excipients
for a failure?

2. If you use a vendor with whom
you don’t have a strong and trusting
relationship, should you blame the
variability of the vendor’s excipients
for failures?

3. If you choose an excipient and
go “off trail” in how you use it, is the
variability of the excipient to blame if
your process suffers a failure?         T&C
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