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ABSTRACT

It is apparent that the quality assurance program of
a compounding pharmacy cannot adhere to the strict
requirements of some of the general chapters in the
United States Pharmacopeia. Those chapters containing such strict requirements that may impact pharmacy
compounding should be studied thoroughly by the
appropriate United States Pharmacopeia expert committee. Afterward, a determination should be made of which
standards are reasonable and which can be modified and
implemented to ensure timely preparation of quality compounded medications.
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The United States Pharmacopeia
(USP) general chapter on sterility tests was
introduced in USP 20 in 1980. The first
paragraph reads as follows:

The sterility tests presented
herein are suitable for revealing the presence of viable forms
of bacteria, fungi, and yeasts in
or on Pharmacopeial articles.
Alternative procedures or procedural details may be employed
to demonstrate that an article is
sterile, provided the results obtained are at least of equivalent
reliability (See Procedures under
Tests and Assays in the General
Notices.) Where a difference
appears, or in the event of a dispute, when evidence of microbial
contamination is obtained by the
procedure given in this Pharmacopeia, the result so obtained is
conclusive of failure of the article
to meet the requirements of the
test.1

In the mid-1900s, however, as the
pharmaceutical industry grew and the USP
became more oriented toward setting standards for drugs manufactured commercially
by the pharmaceutical industry, the utility
of the USP for pharmacists became almost
nonexistent. During this era, the primary
work done on the USP was related to
enhancing standards for the pharmaceutical
industry. Consequently, many general chapters written for the pharmaceutical industry
are currently being applied to pharmaceutical compounding.
Pharmaceutical compounding involves individualized medications, which
are not mass-produced in large batches.
Unlike commercial products, therefore,
compounded preparations usually are not
quarantined (i.e., held in batches until all
sterility test results are in). Instead, the
pharmacist stands across the counter from
the patient who hands the pharmacist a
prescription for a compounded medication,

and who expects to receive the compounded preparation within a matter of minutes
or hours. This scenario is quite different
than that in the pharmaceutical industry!
With the growth of pharmaceutical
compounding in the past 20 years and the
establishment of new USP general chapters
related to compounding, the USP must
now serve both the pharmaceutical industry
and the pharmacy compounding profession.
Many of the general chapters originally
intended for industry cannot, however, be
applied realistically to the compounding
pharmacist. The International Journal of
Pharmaceutical Compounding will feature
in this quality assurance column over the
next few issues a series of articles pointing out some of the difficulties involved in
applying some of the USP general chapters
to the compounding pharmacy profession.
The USP expert committees are in the process of addressing many of these difficulties.

This chapter, along with the USP chapter on sterilization (Chapter <1211>), was
initially directed at the pharmaceutical industry. In fact, most of the general chapters
in the USP were directed at the pharmaceutical industry; most were written in the
latter third of the 20th century, at a time
when mass-production by pharmaceutical
companies came to dominate the manufacture of medications. At the same time,
the usefulness of the USP to practicing
pharmacists contracted. The United States
Pharmacopeial Convention (USP) originated in 1820 when a group of physicians
came together to establish standards for the
medications they prescribed, which were
all compounded by pharmacists. There had
been "dumping" of inferior medicines into
the U.S. from overseas, so it was important
that standards be developed. Over the years,
pharmacists became more involved in the
activities of the USP and, in fact, the USP
and National Formulary (NF) were used as
textbooks in many colleges of pharmacy.
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USP CHAPTER <71> STERILITY TESTS
In USP 30, the second paragraph of Chapter <71> states the
following:

Newsletter

is mostly C-fi
ber input. Nocicept
involved but uses
or sensory input
the
from free nerve
gate control theory afferent nerve fibers as the
pathway of input endings is also
and the descendi of pain explained the synapse
to the CNS. The
ng inhibitory
control mechanis of the afferents in the dorsal
sory input in the
horn
ms. The idea
spinal cord being
of the synapse
significant departur
“gated”
of sene from the previousl before it was presented
brain directly.
to the CNS was
y held position
Once the pain
a
that pain signals
signal interface
CNS via various
reached the
s the dorsal-ho
pathways for interpret
rn synapse, it
stimulates the
ation
reaches the
of pain. The CNS
modulatory events
recognition of
either resolutio
of descending
pain
n, modulation
inhibitory signals.
or gain of pain.
The net result
is
This brief summary
of the pathophy
not all inclusive
siology of chronic
. Much is yet
neuropathic pain
to be learned
pathic pain. It
is certainly
regarding the
is, however, a
pathophysiology
more
Manipulating
of neurothe NMDA receptorcomplete basis of understa
nding than ever
other agents is
with the available
before.
the basis for increased
antagoni
ing from any type
U M E 1 0 sts concomitantly with
V OinLmanagin
of noxious insult. efficacy
g neuropathic
pain emanat2
NUMBER

M

MODES OF ACTION
The problem
of side effects
can be minimize
low-doses with
d by using multiple
complementary
modes
nature of chronic
ingredients in
neuropathic pain. of action (see Table 1) to address
mented to be resident
The
the complex
in the local tissues. receptors for these medicati
of problems, the
ons are docuBased on evidence
choice of dose
presented and
administration
compounding
avoidance
pharmacist can
is a topical route
help determin
of administration.
needed, and ensure
e the base that
that it contains
best suits the preparati A
cally proven to
be more efficacious the preferred penetration
on
enhancers and
than simple creams,
gels and ointment is cliniAn example of
s.
low-dose, multiple,
three medicati
concomitant,
ons incorporated
complementary
into a base, normally
on a regular basis
therapy starts
with
and as often as
applied at eight-ho
every two hours
ur intervals
as needed for
breakthrough
pain.

ANAGING THE
a neuropathy
PAIN
: A SOMEWHAT
• Post-traum
NEW APPROACH
The search for • Visceral neuropathy
Table 1. Mode
pharmacological
of Action (MOA)
neuropathy
tic intervent
neuropathic pain • Xenobio
Table.
ions to more
has
hies
MOA (Classifi
efficiently control
The use of multiple• recently
ic neuropat
cation)
on a multiface
Idiopathfocused
chronic
Drug or Drug
ted approach
anecdota
Class
by reported agents concomitantly with
of
article lly
Route of Administr
different mechanis management.
g. In an routes
to increase effi
ation
are staggerin
An
ms of action
cacyOGY
and decrease
HYSIOL
titled Pain Isof administration
The numbers
is
NMDA Ca2+
are quite
PATHOP
Padgett, PhD,
varied in the contempadverse drug reactions
channel
Academy
sts,
•
Topical
. The
Kathryn Weiner
American
(gels,
oraryantagoni
by the
creams)
) receptor
setting mi- include:
Ketamine, amantadin
50• million
Epidemic, published
l-D-aspartate (NMDA-agonists, gamma-aand
e,
Oralby
N-methy
(regular and
antagonist
ent, an estimated caused
slow-rele
sts, alpha2
ists,
antagoni
ase)
pain
of Pain Managem
e
-antagon
Topical, oral,
alpha
• Sublingu
glutamat
1
with chronic
injection,
(GABA) agonists, combinations proan additional al and buccal
Americans live
nobutyric acid
or accident, and
• Nasal
from
nts in various
g indextromethorphan,
resulting
disease, disorder,
opioids and antioxida rationale that is furnishin
suffer acute pain
2000, it
orary
sublingual**,
•in Rectal
25 million people
ent of chronic
buccal**,
vide the contemp
In a study done indicated
clinical managem
surgery or accident. million American
• s Infusion (periphercreased efficacy in the
effects.
83
memantine,*
al, central, pain, with fewer side
tion in a variety
was reported that
neuropathicintrathec
al, epidural)
their participa Effective
nasal**, rectal**
ly managin
in
work
g the agony
missed
that pain affected
modulation
the
million
chronic
in
and
36
suffering
that
neuropat
of patients dealt Located
equates to hic pain can be
mechanism involved
of activities and
is monitored
orphenadrine,
The keyfrustratin
due to pain, which
NMDA receptor.the problem
g. is
The
theproblems
in a multidisc
the
of
that the world
the previous year1
are rare(CNS),
iplinarysignals
afferent
system
estimatedpharmac
of
when
is
manner
It
the
ists
nervous
patient
U.S.
Glutamate antagonis
where physician the modulacentral
billion in use the triad througho
billions annually.
approachut
haloperidol, nylidrin
s and compoun
t
role in
. the play a crucial
s is over $10
neu- ding
Gabapentin
s spend over
market for analgesic
NMDA receptors the maintenance of chronic
growing. American
esia
currency and
Dcounter (OTC)
Topical, oral
tion of pain signals,the development of hyperalg s
OME
year on over-the- ERMAT
for MAPPING
and
$3 billion per
there waiting
y stimulate
ropathic pain
AMPA (Na+ channel)
market is out
insult in the peripher
to
analgesics. The patients areCurrent
spending serious
allodynia. The
the pain signal
evidence
Gabapentin, carbamaz
aware exists and
help. How many medication,neuropat
not really
fibers to process
for a new
epine,
approach in
afferent nerve
that
arehicnotpain.
the managem
money on OTC acetaminophen
Topical, oral,
providers. ThispainCompounding pharmacists
and
rectal**
interact intensely ent of chronic
most communication
that ibuprofen
knowing
tive that
should be used
with patients
pain managem
addition,
In
it
and
ex
to
nt,
ent.
overcom
benign?
Informed patients
Neocort
e the barriers
understand the
hic compone
to effecand practition
are innovations available
possesses a neuropat
ers are better
andagents
impleme
prepared to
that these OTC
is thentation of Dermatome to them. The knowledge of
is easy to see
ication
Dose escalatio
receptor location
mapping provides
Communtion
which help avoid
n can
different routes
oral or infusion
not that effective. to expand
the knowlrarely, side effects occur daily or every other
to decrease
of administrat
of systemic doses
thet risk of side
day until pain
occur. Addition
s
central ingredien
treatmen
when it becomes
effects.
action should
is relieved or,
Thalamu
al medication
and innovative
necessary
be added within
and
edge of effective
one or two weeks from a different mode of
needed. Again,
with your patients you
dose escalatio
after the start
of
plans. Interact
n
and
both
medicati
of therapy, if
evaluatio
on with a
n should
of choices—
inform them
apoptosis evidence different mode of action should be repeated. Then another
.
, the fi
be repeated. Based
will be rewarded
low-dose nifedipin rst approach would be to include
on the
e for diabetics
topical ketamine
an attempt to
with
prevent the developm sensory peripheral neuropat and
neuronal apoptosis
hy in
NEUROPATHIC
ent of diabetic
numbness and
neuropathy from
CHRONIC
Pain control
the resultant
and vascular
high risk of amputati
ENTS
improvem
REATM
preventin
T
ent will give
on.
PAIN
g further complica
the patient hope
tions.
result
for
hic pain is the
Chronic neuropat
unknown,
etiologies, often pathway
of multiple
NEW USES OF
same common
on
S
OME
which share the
modulati
MEDICATIONS
and central
:
• Oral dosing over
of sensory input
net result of
injection of ketamine
n. It is the
decrease problems
central
and inhibitio
is
the
an
option
greater than
pain” from amputati. Oral ketamine has relieved to
in either
sensory input
Medulla
“stump
. It originates
on without side
effects.
• Low-dose
inhibitory responsecentral compartments,
ketamine
or
the periphery
oral opioid doses infusion can be added to escalatin
the source of pain.
g
depending on
pain. This interventin terminal patients with
neuropathic
intractab
Dorsal Root
chronic
ion has resulted
Pain
of
eliminated the
in profound analgesiale
Examples
need
Ganglion
,
Receptor
the same common
provided a calming for further opioid dose increases
pain that share
effect on patients
and
• Gabapentin
pathway include:
has been used
al neuropathy
orally for chronic
Spinal Cord
pain for years.
• Diabetic peripher
neuropathic
Due
neuralgia
topical applicatio to somnolence that can be
• Postherpetic
synprofound,
n of gabapent
regional pain
in has been used.
•
Nifedipin
Complex
•
e is a non-NM
DA, voltage-s
Substantia
channel blocker.
ensitive calciumdrome type I
tic
Robertson, in
sa
sympathe
Gelatino
ex
1992,
refl
fedipine
reported data
as providing direct
(formerly called
on nivasodilat
nerve conducti
on, hypoxic resistanc ory effect on vessels,
dystrophy)
in diabetic rats.
Pei and colleague e and capillary density
• Fibromyalgia
in 1996 and observed
s studied
neuropathy
an additive protectivcortical neurons
cal ketamine
• Postsurgical
e effect of topiand nifedipine
in combination
either alone in
greater than
blocking glutamat
the cortical neuron
e insult when
added to
culture.

PAIN STATISTICS

CONCLUSION
The subjectiv
e nature of pain
is a personal assessme
ameliorating pain
is
nt and the reward
a personal “thank personal satisfaction with
for
the positive outcome
you” received
from the patient.
being

REFERENCE

To order laminated
RxTriad-A publication

Dermatome Chart

(8.5” x 11”), go

1. Weiner K.
American Academy
can
of Pain Managemen
t. Pain Issues:
Website.] Available
Pain Is An Epidemic.
at:
[AmeriAcademy of
PainAnEpidemic.pdf.www.aapainmanage.org/literature/A
Pain Managemen
Accessed February
rticles/
t
28, 2007.

to the product

USP Chapter <797> Pharmaceutical Compounding—Sterile
Preparations states that it "provides procedures and requirements
for compounding sterile preparations." Under the section "Verification of Compounding Accuracy and Sterilization," reference is
made to USP Chapter <71> Sterility Tests, whose section "Test for
Sterility of the Product to be Examined" may be applied to specimens of low- and medium-risk compounded sterile preparations
(CSPs) and describes how standard nonpathogenic bacterial cultures may be added to nondispensable specimens of high-risk CSPs
before terminal sterilization for subsequent evaluation of sterility.
That section of Chapter <71> discusses the minimum quantity to be
used for each medium and the minimum number of articles to be
tested in relation to the number of articles in the batch. Table 3 of
that section relates to the number of articles to be tested.
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The RxTriad is a valuable marketing tool
to communicate your personal marketing
message and educate local prescribers
about your compounding practice.
The RxTriad is a monthly newsletter
published by the International Journal
of Pharmaceutical Compounding but
customized for your pharmacy. As a
participant in our newsletter program
you will have the opportunity to preview
each monthly issue before it is printed.
For more information, visit: http://ijpc.com/RxTriad
or call: 888.260.5415
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The current Chapter <71> explains that the procedures are applicable to a "Pharmacopeial article." However, the vast majority
of sterile preparations are not "Pharmacopeial article[s]"; they are
individual compounded prescriptions, and the vast majority of them
have no monographs in the USP.
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The following procedures are applicable for determining whether a Pharmacopeial article purporting
to be sterile complies with the requirements set forth
in the individual monograph with respect to the test
for sterility.2

For parenteral preparations, Table 3 states that, “for any batch of
up to 100 containers, 10% or four containers, whichever is greater,
must be tested.” This would probably accommodate 99% of the
compounders involved in compounding sterile preparations. If,
however, a pharmacist receives a prescription for five containers,
then according to this chapter, four of the containers must be used
for the sterility test. This means that a total of nine containers must
be compounded. If the active ingredient is inexpensive, this may
not pose a problem. If the active ingredient is expensive, however,
then the cost to the patient is going to include the additional drug
used for preparing the additional containers for testing. This can
drive up the cost of the preparation considerably. Moreover, if the
preparation is quarantined and cannot be released until the sterility
results are returned, the patient is forced to wait as long as 14 days
for the medication, an untenable situation. Another problem with
this standard is that very small-volume preparations, such as an
ophthalmic injection with a total volume of 0.1 mL, do not lend
themselves to proper sterility testing as dictated by Chapter <71>.
One way to ensure that the compounded preparation is sterile is
to use the man, method, and machine mentality.
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Man – The pharmacist and/or technician
should be trained properly and thoroughly
understand aseptic technique processes.
This should include successful utilization of
aseptic technique, personnel validation, or
manipulation.
Method – The individual should use
proper aseptic technique in compounding,
utilizing proper gloves, gowning, and environment. A media-fill test mimicking the
exact process may even be performed and
monitored to ensure that no growth occurs
in the media.
Machine – The compounding should
be performed in a Class 100 cleanroom or
barrier isolator. Any automated measuring
device, such as scales or delivery systems,
should be calibrated.
This man, method, and machine mentality should be thought of as a series of
processes. By ensuring that these processes
are performed using aseptic technique in a
clean environment by trained individuals,
a history of continuous quality improvement can be demonstrated and developed.
Therefore, even when the pharmacist or
technician compounds a single or very few
preparations, aseptic technique is already in
place through the process.

It is apparent that the quality assurance program of a compounding pharmacy
cannot adhere to the strict requirements of
some of the general chapters in the USP.
We recommend that the appropriate expert
committees thoroughly study the chapters
that may have an impact on pharmacy compounding and determine which standards
are reasonable and which can be modified
and implemented to ensure timely preparation of quality compounded medications.
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This situation calls for separate standards for compounding pharmacies and
manufacturers. It is not practical for compounding pharmacists to test each and every sterile preparation that is compounded.
Standards must be developed to account for
the specific realities of pharmacy practice.
The USP expert committee should focus
more on process validation to complement
preparation verification. Once the aseptic
facilities of each pharmacy and skills of each
staff member are validated, routine testing
can be implemented to ensure that compliance is maintained. This type of standard
would allow a pharmacist to dispense sterile
preparations without waiting for a 14-day
quarantine.
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