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As our college has struggled to develop perspective
about the monumental task of assessing our curriculum,
a familiar mantra from my days as a hospital pharmacist
emerged above the clatter: high risk, high cost, high volume.
This adage reminded the hospital performance improve-
ment team to focus its efforts on the aspects of health care
that are high risk or high cost for the patient and institution,
and those that are performed frequently. To apply this prin-
ciple to the knowledge, skills, and values we impart to our
graduates through pharmacy education, there would be no
more high risk (or high cost) skill than compounding.

That our graduates can do serious harm by compound-
ing poorly is well documented in the literature. A migraine
patient developed atropine toxicity and remained comatose
for 48 hours after administration of a compounded atropine
sulfate 0.25 mg suppository that actually contained 25 mg
of atropine sulfate.1 In 2006, Civen et al described 11 cases
of Serratia marcescens infection associated with improp-
erly compounded betamethasone injection.2 Morbidity and
Mortality Weekly Reports describes several other out-
breaks of infection resulting from poor compounding prac-
tices, and there have been numerous reports of the hazards
of calcium phosphate precipitate in parenteral nutrition
solutions.3-5

What is the evidence that pharmacy educators have
trained our graduates well? In 2005, Kadi et al evaluated
the compounding skills of pharmacy students by quanti-
fying the concentrations of potassium permanganate and
caffeine citrate compounded solutions. They found that
approximately 54% of the P2 pharmacy students were
able to prepare the 2 solutions within 6 10% of the target
concentrations on the first try.6 In a study of the retention
of compounding skills, Eley and Birnie found that only
17% of pharmacy students demonstrated a competency
level of 80% when asked to prepare metoprolol capsules
a second time a year after learning the skill.7 A survey of
compounded drug products by the FDA’s Center for Drug
Evaluation and Research revealed that 9 out of 29 samples
collected failed the assay for potency (all were subpotent)
and a tenth sample failed the assay for endotoxin.8

If we acknowledge then that we could improve our
compounding educational process, how should this be done?
Again, drawing from the performance improvement litera-

ture, we need to identify best practices, standardize our
processes, and check the results. Standards of practice have
become increasingly clear; USP 797, which set the stan-
dards for compounding sterile products, details the valida-
tion of sterile compounding skills at 3 levels: high risk,
medium risk, and low risk. All graduates of an accredited
school of pharmacy should have successfully validated
their skills at the level of low risk sterile compounding.
USP 795 and the Pharmacy Compounding Accreditation
Board have articulated standards and compliance indica-
tors for non-sterile compounding practice. All graduates
should be familiar not only with these standards but be able
to demonstrate that they can properly prepare selected
compounded products within a specified standard.

While we can identify best practices in pharmacy
practice, what are the academy’s best practices? Which
of these compounding skills should a new graduate pos-
sess, and what are the best ways to teach for a student to
learn to compound and to retain an understanding of the
significant principles of formulation, equipment selection
and product preparation, and assessment to ensure patient
safety? Should we count the number of lecture hours on
parenteral products offered by each school of pharmacy,
or ensure that the outcomes of the pharmaceutics courses
include the ability to weigh and measure within the stan-
dard 6 5% error? I would submit to you that there is
no substitute for quality laboratory education. The evi-
dence we have so far suggests that we need to model the
best practices identified by our practitioners in the labo-
ratory, provide opportunities for students to practice their
skills — practice, practice, practice — and finally require
students to demonstrate competency in those key aspects
of compounding that could put their future patients at
risk.9-13 These are the obligations of pharmacy educators,
and as we all strive to improve the quality of our educa-
tional programs, we have the opportunity to identify our
own best practices and share them with the academy.
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