
Quality Defined
Joseph M. Juran, like W. Edwards Dem-

ing, George Box, Philip Crosby, and Kaoru
Ishikawa, is one of the preeminent “founders”
of the concept of quality. Those men made
substantial contributions to quality man-
agement. Juran is best known for the fol-
lowing ideas: the involvement of top man-
agement; the Pareto principle; the need
for widespread training in quality; the
definition of quality as “fitness for use”;
and the use of a project-by-project approach
to quality improvement.

Developing and maintaining quality sys-
tems can be viewed as efforts that cost mon-
ey or efforts that save money. Products
and/or services that meet customers’ needs,
produce customer satisfaction, and are free
of defects generate revenue. Various def-
initions of quality are presented in Table
1.4 Those definitions refer to quality from
two different perspectives that address the
same result: a product of higher quality.
Pharmacy-prepared sterile products that
are accurate (ie, accurately formulated) and
free of contamination are quality products.
Patients, physicians, nurses, and patients
expect extemporaneously prepared prod-
ucts to be accurate and sterile. 

Doc’s Pharmacy,
Walnut Creek, California

An incredibly sad but preventable error-
related incident occurred at Doc’s Phar-
macy in Walnut Creek, California, in 2001.
The basis for that incident was created
when the pharmaceutical company Scher-
ing-Plough failed to comply with current
good manufacturing practices (GMP) re-
quirements, which resulted in the halt of
the production of dozens of medications
manufactured at that company’s New Jer-
sey and Puerto Rico facilities. This situa-
tion created a national backorder of one of
the company’s products, Celestone So-
luspan (betamethasone acetate and be-
tamethasone sodium phosphate).

Because of the shortage of Celestone,
Doc’s Pharmacy began to extemporane-
ously compound the medication in early
2001.3 According to the Contra Costa Coun-
ty Health Services, on May 17, 2001, a
batch of betamethasone was prepared and
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Webster’s Seventh New Collegiate Dictionary1 provides the following definition of the
word “error”: “An act that through ignorance, deficiency, or accident departs from or fails
to achieve what should be done.” That may also be an appropriate definition for the
pharmaceutical compounding errors discussed in this article.

Drugs are a tremendous resource in our society, and as compounding pharmacists we
are extremely fortunate to have the responsibility of preparing formulations, dispensing
them, and educating patients about their use. As drugs and drug products become more
complex, it is inevitable that errors will occur in their preparation and distribution as
well as in patient counseling. Errors in different aspects of health care occur each day:
those made by the pharmaceutical industry, which are reflected in drug recalls; errors in
diagnosis, prescribing, and surgery; dispensing errors; treatment errors made by nurses
and/or caregivers; and those (made by laboratory staff) that lead to incorrect test results.

Many such errors are not serious, although some are publicized more than others. We
all make mistakes, but we must do all we can to eliminate errors and minimize their
effect.

When an error occurs, it is important to remember the following facts:

■ Mistakes happen.
■ Punishing and blaming are not productive ways of solving a problem.
■ Errors are often minimized when a system of checks and balances is in place.
■ No one should practice in any profession beyond the scope of his or her training,
education, and expertise or without adequate facilities, equipment, and supplies.

The number of adverse drug events (ADEs) in the United States is alarming, and sev-
eral stories about pharmacy compounding errors in the United States have been well
publicized in the media. An incident in Kansas City, Missouri, involved a pharmacist
who diluted antineoplastic agents so that prescriptions were dispensed in concentra-
tions less than those ordered by prescribing physicians. That pharmacist confessed to
Federal Bureau of Investigation (FBI) investigators that he had been underdosing 
patients since 1992. According to his testimony,2 the approximate numbers of those
potentially affected were:

■ Patients in Kansas and Missouri = 4200
■ Physicians in Kansas and Missouri = 400
■ Prescriptions in Kansas and Missouri = 98,000

Recently, incidents also occurred in the following pharmacies: Doc’s Pharmacy (Wal-
nut Creek, California), Memorial Health Care (Memphis, Tennessee), and Med-Mart
(Bakersfield, California; Atlanta, Georgia; Peoria, Illinois; and Leesburg, Virginia).3

The concept of quality in compounding pharmacy must be clearly defined. In this ar-
ticle, an explanation of the importance of that quality to patients served by compounding
pharmacists and technicians and to the compounders themselves is presented.

The Cost of 

in Pharmacy



dispensed to the Sierra Surgery Center
in Walnut Creek, California. That batch
of medication was contaminated with 
bacteria of the genus Serratia. During
the next 2 weeks, 38 people received spinal
injections containing the contaminated
betamethasone. Dozens of patients treat-
ed with the contaminated injections were 
hospitalized and treated with antibiotics.
Meningitis developed in 5 patients, 3 of
whom died as a result of the infection.5

The following information is a chrono-
logic list of events that affected Doc’s
Pharmacy as a result of the compound-
ing and dispensing of the contaminated
medication:
June 5, 2001. Contra Costa County health
officials and California State Board of Phar-
macy inspectors arrived at Doc’s Phar-
macy to conduct an inspection and inves-
tigation. During the inspection, several 
deviations from good compounding prac-
tices and standards of practice as recom-
mended by the California Board of Phar-
macy, the American Society of Health-
System Pharmacists, and the United States
Pharmacopeia were observed. Those de-
viations included:3

■  Technicians who were wearing long-
sleeved sweaters and jewelry while com-
pounding
■  Poor hand-washing techniques and the
failure to wear gloves while compounding
■  Improper segregation of the com-
pounding area from other areas, open cans
of cat food near the compounding area, 
and a tropical fish tank in the compound-
ing area
■  Failure to follow proper sterilization
techniques

Several environmental microbial sam-
ples were taken, and Serratia bacteria were
found throughout the area and on the com-
pounding equipment. The county and state
inspectors forced the recall of all injectable
and ophthalmic medications that had been
prepared at Doc’s Pharmacy.
July 2001. The owner and co-owner of Doc’s
Pharmacy voluntarily agreed to stop com-
pounding medications. An administrative
law judge ordered Doc’s Pharmacy not to
mix medications. The US Food and Drug
Administration (FDA) cited Doc’s Phar-
macy and its owners with significant vio-

lations of federal drug laws; those violations
pertained to the failure to prepare sterile
drugs of the proper purity or potency.
August 2001. The California attorney gen-
eral filed charges of gross negligence 
against the pharmacists and the pharma-
cy technicians of Doc’s Pharmacy and found
many violations of pharmacy laws.
November 2001. The pharmacy owner sur-
rendered his pharmacy license pending
administrative hearings on the state charges,
and Doc’s Pharmacy was sold. Adminis-
trative law hearings began on state charges
against the pharmacy’s other employees.
January 2002. The pharmacy employees
were heavily fined, suspended for 90 days,
and sentenced to 5 years’ probation by an
administrative law judge. 
March 2002. The California Board of Phar-
macy adopted the administrative law 
judge’s ruling and ordered the suspensions
to commence on March 31, 2002. On
the weekend of March 23, 2002, while his 
family  members were visiting relatives,
the 32-year-old co-owner of Doc’s Phar-
macy committed suicide by affixing six
fentanyl transdermal patches to his neck
and chest. 

Professional and 
Personal Responsibility

It is essential that pharmacists and tech-
nicians clearly understand their profes-
sional and personal responsibility for the
sterility and accuracy of pharmacy-pre-
pared sterile products. They must be very
knowledgeable about state-of-the-art com-
pounding and the current standards of prac-
tice with which they must comply.

The Ameri can Soc i e ty  o f  Heal th-
System Pharmacist s (ASHP) Guidel ines
on Qual i ty  As surance  f or  Pharmacy-
Prepared Sterile Products and the United
S t a t e s  P h a r m a c o p e i a (USP )  Chapter
<1206> (“Sterile drug products for home
use”) are excellent resources that define
state-of-the-art compounding and the cur-
rent standards of practice. In those guide-
lines, a variety of parameters for the phys-
ical plant, the types of products used, and
the length of product storage are described.
The objective of the ASHP guidelines is
to “help pharmacists and pharmacy tech-
nicians prepare sterile products of the 

highest quality.”6 Those guidelines were
developed for use in a variety of practice
settings that include hospitals, communi-
ty pharmacies, long-term care facilities,
and home care organizations.

In USP Chapter <1206>, key require-
ments essential to the preparation of qual-
ity compounded preparations are defined.
Several of those requirements are described
below:7

1. Personnel must be capable of performing
and qualified to perform their assigned
duties.
2. Ingredients used in compounding must be
of the expected identity, quality, and purity.
3. Critical processes must be validated to
ensure that the procedure used consistently
results in the expected quality of the fin-
ished preparation.
4. The production environment must be

A S E P T I C

405International Journal of Pharmaceutical Compounding
Vol. 6  No. 6  November/December 2002

Table 1. Examples of 
the Effects of Quality in
Compounded Preparations.4

Effects of High-Quality Products and/or 
Services That Meet Customers’ Needs
(The major effect is on sales; higher quality
costs more.)
1. They increase customer satisfaction.
2. They sell for premium prices.
3. They meet or exceed the quality of

competitive products.
4. They increase the market share of

the product sold.
5. They provide sales income.

Effects of High-Quality Products and/or
Services That Are Free from Defects
(The major effect is on costs; higher quality
costs less.)
1. They reduce error rates.
2. They reduce the need to rework the

preparation. 
3. They reduce the number of field 

failures, warranty claims, and waste.
4. They reduce customer dissatisfaction.
5. They reduce the number of inspec-

tions required and the need for prod-
uct testing. 

6. They increase product yield or output.
7. They enable greater operating capacity

and efficiency.
8. They improve delivery performance.



suitable for its intended purposes with re-
spect to environmental cleanliness, control,
monitoring, and environmental microbial
action limits.
5. Appropriate release checks or testing pro-
cedures must be performed to ensure that
finished products have their expected po-
tency, purity, quality, and characteristics
at the time of release.
6. Appropriate stability evaluations must be
performed to establish reliable beyond-use
dates so that finished products have their
expected potency, purity, quality, and char-
acteristics, at least until the beyond-use
date listed.
7. Processes must always be carried out as
intended or specified and must be under
control.
8. The procedures for preparing formula-
tions must be designed to prevent mixups.
9. Effective procedures for investigating
and correcting failures or problems in the
preparation or testing of a product (or in
the finished product itself) must be fol-
lowed, and records of those incidents must
be maintained.
10. Quality control functions and decisions
must be adequately separated from those
of production. 

Noncompliance 
with Standards 
of Pharmacy Practice

The ASHP, while conducting two na-
tional surveys of quality assurance for phar-
macy-prepared sterile products, found that
few hospital pharmacies were equipped
with adequately controlled compounding
environments, which are essential in the
preparation of a sterile product. The sur-
veys also indicated that many pharma-
cists were not using environmental mon-
itoring, end-product testing, and process
validation to perform critical quality as-
surance checks.8 We continue to delude
ourselves into thinking that proper hand
washing, gowning and gloving procedures,
and some recommended sterile product
preparations are unnecessary.

The focus on developing, implement-
ing, using, and maintaining quality sys-
tems during the preparation of pharma-
cy-prepared sterile products is essential to

ensuring the health and well-being of
patients and the professional and per-
sonal enrichment of pharmacists and tech-
nicians. Some of us who practice pharmacy
know what good compounding practices
are but do little to comply with standards
unless motivated by economics, regula-
tions, or publicity. That inaction may be
a result of the lack of effective manage-
ment or proper supervision, the perceived
cost of quality control and/or quality as-
surance programs, a lack of knowledge
about effective quality control programs,
or an apparent lack of increased profits.

The following list includes questions that
pharmacists should consider as they review
standards of practice and consider com-
pliance with regulations or professional
guidelines.
■ Should quality be considered only when
poor quality results in patient injury or
death, litigation, or less profit? 
■ Does compounding high-quality prep-
arations really cost more? 
■ Why do some pharmacists believe that
quality cannot be measured?
■ Do quality assurance programs cause
pharmacists to spend money rather than
to make money? 

The errors and issues associated with
sterile products prepared improperly in the
pharmacy can be classified as clearly pre-
ventable ADEs or (more broadly) as med-
ical errors. They include:
Morbidity. An Institute of Medicine (IOM)
study9 indicated that almost 98,000 pa-
tients die annually from preventable med-
ical errors.
■ Some nosocomial infections can be “seed-
ed” from products prepared improperly in
the pharmacy. An estimated 8% to 12%
of hospitalizations are complicated by noso-
comial infections that extend treatment
from 4 to 7 days.10

■ As a result of infections or other treat-
ment-related complications, patients may
undergo rehospitalization if they are re-
ceiving therapy at home, or they may in-
cur an extended stay if they are in the
hospital when an infection develops. 
Loss of income to the patient. The estimate
of the total national cost of preventable ad-
verse events (including lost income, lost

household production, disability, and the
cost of health care) ranges from $17 bil-
lion to $29 billion annually.11

Loss of quality of life. Blindness, organ loss,
and other injuries have resulted from the
use of sterile products prepared improp-
erly in the pharmacy.
Secondary effect on families. Lost house-
hold production and other fiscal and emo-
tional impact can be devastating.
Death. In addition to the deaths associat-
ed with the contaminated betamethasone
from Doc’s Pharmacy, several patient deaths
in the 1990s were associated with improper
practices of preparing parenteral nutrition
admixtures.12 Those deaths could have been
prevented if the proper use of compound-
ing equipment and the physiochemical
properties of parenteral nutrition com-
ponents had been considered.
Increased liability. The cost of obtaining
insurance and the ability to secure cover-
age are influenced by the degree to which
the practice and control of high-risk, high-
volume processes can be demonstrated. 
Decreased market share. Nothing can harm
an organization’s reputation in the com-
munity more rapidly than a news story
about a patient injury caused by a pre-
ventable adverse event.
Increased risk for failure to comply with
regulatory requirements. Local, state, fed-
eral, and/or accrediting bodies want 
evidence of process control and risk man-
agement. It is essential to have process-
es in place for producing pharmacy-
prepared sterile products and to have sup-
porting documentation of operational 
and procedural compliance. 

The 85:15 Rule
W. Edwards Deming,13 one of the world’s

foremost quality gurus, developed the “85:15
Rule,” which says that 85% of organiza-
tional problems are caused by system fail-
ures (ie, poor or nonexistent plans or pro-
cedures, a lack of measurable performance
criteria, and work processes) and that 15%
are caused by human factors. Deming and
others established that the potential for
eliminating errors in the workplace lies
primarily in improving the systems used
(not by blaming workers). Their obser-
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vations have evolved into the following rule
of thumb: At least 85% of work-related
problems can be corrected by changing
the work system, and fewer than 15%
can be corrected by changing individual
workers. Current research13 indicates that
even more than 85% of work-related prob-
lems stem from system failure and that the
ratio should probably be 95%:5% or
97%:3%. Dr. Deming proved through his
famous Red Bead Experiment that the on-
ly way to improve a product or service is
for management to improve the system that
creates that product or service.13

Preventing the Next 
Walnut Creek Tragedy

The events that occurred at Doc’s Phar-
macy were preventable. Why weren’t prop-
er aseptic techniques or compounding and
sterilization procedures followed? Was it
because of a lack of training, time, or prop-
er supervision? Many questions remain,
and few have been answered.

The personal misery, emotional suffer-
ing, and financial effect on the patients who
received the tainted betamethasone, the
families of those patients, the physicians
who administered the drug, the technicians
who compounded the doses, and the own-
ers of Doc’s Pharmacy cannot be measured.
It is time that pharmacists and pharmacy
technicians embrace the following facts:
that good compounding practices will yield
quality products (accurate and sterile) and
that compounders have a responsibility
to meet or exceed state regulatory require-
ments for sterile preparations because their
actions can determine the life or death of
their patients.
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