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There is increased interest in pharmacy
cleanrooms with the recent changes in
expectations for sterile compounding.
While USP <797> contains a great deal
of information on cleanrooms, this was
not universally observed for the traditional pharmacist due to variations among
the expectations and enforcement policies of different state Boards of Pharmacy. With the establishment of the 5038
Outsourcing Facility under the review
authority of the FDA the expectations for
cleanrooms and their qualification rise to
near pharma levels.
The
pharmacy,
whether
a
503
(traditional
pharmacy)
or
5038
(Outsourcing Facility), would be well
advised to prepare a written protocol to
assist in the cleanroom qualification.
The qualification protocol should include
a concise statement of the functional
requirements for this facility to allow for
each of the interested parties to confirm
that the "User Requirements" are
appropriate and achievable. In addition,
the protocol will allow all interested
parties
to
review
the
proposed
evaluations, with their acceptance criteAs
ria, prior to initiation of work.
described in cGMP (Anon 2014) and in
USP <1163> (USP 2014b), the Quality
Assurance Unit should have a central
role in this process.
The facility qualification protocol should
include:
Facility Considerations
The protocol should have a series of
accurate schematics of the cleanroom
facility showing the intended uses of
each of the rooms. Important aspects to
be described in these diagrams also
include:
1.A. Air Handling Considerations

the controlled to the uncontrolled
environment.
cGMP has different
expectations for the 5038 facilities. FDA
has stated that a " ... velocity of 0.45
meters/second (90 feet per minute) has
generally been established, with a range
of plus or minus 20 percent around the
setpoint. Higher velocities may be
appropriate in operations generating
high levels of particulates." (FDA 2004
see Section IV.A.).

many
pharmacies
appropriate
purchase all USP Purified Water and
USP Water for Injection). This diagram
should indicate the water purification
steps, the quality of water in the system
and all water drops - both for sampling
purposes only and point of use locations.

1.C. Smoke Studies

The "User Requirements" prepared in
support of the cleanroom design should
include an estimate of the workload that
the cleanrooms will support.
The
qualification protocol should therefore
include consideration of the activity
going on in the cleanroom. In addition ,
the equipment required for various
compounding activities must be part of
the qualification.

Smoke studies to confirm laminar air
flow are required by USP <797> which
states:
"In situ air pattern analysis via smoke
studies shall be conducted at the
critical area to demonstrate unidirectional airflow and sweeping action over
and away from the product under dynamic conditions."
In other words, part of qualifying the
cleanroom is to demonstrate the ability
of the cleanroom to maintain laminar
flow while people are working in the
direct compounding area (DCA). This
has long been accepted practice in
cGMP.
1.0. Ante-Area/Airlocks
USP <797> (2014) describes the use of
an Ante-Area as an area were gowning ,
hand-washing and staging of components are accomplished. This area also
"buffers" different pressure differentials.
These functions in cGMP are normally
handled by airlocks set up so that only
one door can be opened at a time (Anon
2014, FDA 2014). The space within the
airlock transitions between the two ISO
levels.
1.E. Traffic Patterns

1.B.Airflow Velocity

It is useful to include a schematic of the
traffic flow patterns in this protocol as
well.
USP <797> has several
requirements related to traffic including
location of PEC, and traffic flow control.
cGMP is even more stringent on
expectations of controlled traffic flow,
requiring that stringent controls be
placed on the flow of both materials and
personnel (FDA 2004; see Section IV.E).

USP <797> recommends that airflow
velocity of at least 40 ft per minute from
the Class 7 areas into the Class 718 area
set up to serve as a buffer region from

Another
depicted

It is useful to devote a set of schematics
to the air handing system that ideally will
include the air balance between different
rooms in the cleanroom area, as well as
the location of the HEPA filters and
which rooms are serviced by which air
handling unit (if appropriate).
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1.F. Water System
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facility
schematic
water
system
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the

2. Process Considerations
Sufficiency of Facility for
Anticipated Workload
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Scott Sutton, Ph.D. is the Principal of
Microbiology Network, Inc.
(http://microbioloqynetwork.com)
a company he started in 1996 as a means to
encourage training and communications. He
is an active consultant and trainer in the
pharmacy industry (http://www.Rx-GCP) with
emphasis in GCP/GMP FDA preparation and
response, Environmental Monitoring,
contamination control as well as microbiology
laboratory audits, operations and design. The
Microbiology Network supplies consulting,
training, webinars and Email discussion
groups. Dr. Sutton is a prolific author and
speaker for the industry and has served with
the USP Analytical Microbiology Committee
of Experts since 1993.

3. Confirmation of Cleaning Efficacy
Specific SOPs on cleaning of the
facility should be prepared prior to the
qualification of the cleanroom. These
SOPs are required by both USP <797>
and cGMP. The purpose of the SOPs
should be to confirm that the facility is
designed to be easily cleanable, that
cleaning occurs at sufficient frequency
and using appropriate methods to
prepare the facility for sanitization .
The protocol should describe in detail
the method of cleaning (perhaps by
reference to the SOP) and the response
in the event of a failure in the clean ing
procedure.

(Continued on page 23)
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Dennis B. Worthen, PhD, American Institute of the History of Pharmacy
1989: There were 74 accredited colleges
of pharmacy in the United States
(including Puerto Rico).
1989 graduates figures included: 5721,
BS; 836 PharmD (1st professional degree); and 222 PharmD (2"d degree).

The conservative Heritage Foundation
published "Assuring Affordable Health
Care for All Americans," which called for a
mandate to purchase health insurance.
Losee (omeprazole) was first marketed in
U.S. by Astra. In 1990, FDA required
name change to Prilosec to avoid confusion with Lasix.
1964: 1964 graduates figures included :

2029 BS and 166 PharmD (1st professional degree)
Keflin (cephalothin sodium, Lilly) was the
first cephalosporin to be marketed in the
Unites States.
Average cost of prescription was $3.41
Luther L. Terry, M.D., Surgeon General of
the U.S. Public Health Service, released
the first report of the Surgeon General's
Advisory Committee on Smoking and
Health linking cigarette smoking to lung
cancer and other lung problems.
1939: The first Blue Shield plan was begun as an insurance to cover physicians'
fees.

1914: Cocaine, used in many patent medicines and tonics, was widely available in
pharmacies and other retail establishments until banned in 1914.
One of a series contributed by the American Institute of the History of Pharmacy, a
unique non-profit society dedicated to
assuring that the contributions of your
profession endure as a part of America's
history. Membership offers the satisfaction of helping continue this work on behalf of pharmacy, and brings five or more
historical publications to your door each
year. To leam more, check
out: www.aihp.org

(Continued from page 22)
"The ES program should provide
information to staff and leadership to
demonstrate that the PEG is maintaining an environment within the
compounding
area
that
consistently ensures acceptably low
viable and nonviable particle levels."

4. Confirmation of Sanitization
Efficacy

Specific SOPs on sanitization of the
facility should be prepared prior to the
qualification of the clean room . These
SOPs are required by both USP <797>
and cGMP. The purpose of the SOPs
should be to provide instruction on how to
effectively decontaminate the cleanroom
to acceptable levels.
4.A. Sanitization Qualification Study
Design

The interested reader is referred to USP
chapter <1072> "Disinfectants and Antiseptics" in this regard . While the process
described in the informational chapter
USP <1072> may not be expected of all
503A pharmacies, some evidence that the
cleanrooms are effectively sanitized and
are not contaminated is understood.
4.8. Environmental Sampling

This is a primary method to demonstrate
the cleanroom is qualified for use and can
maintain a state of control. Unfortunately,
this is an area where many 503A and
503B facilities have issues. A common
understanding is that environmental
sampling is required only upon recertification of hoods. This is erroneous.
What <797> actually says in the section
"Viable and Nonviable Environmental
Sampling (ES) Testing" is

It is not possible to show that the PEG
"consistently ensures" a state if only two
samples are taken a year.
The cGMP is very clear on this topic for
the 503B, and FDA cited issues of
inadequate
environmental
monitoring
(sampling) in over 80% of all 483
reports
posted
(Sutton
2014 ).
Preventative Maintenance I Change
Control
Summary

Cleanroom
control
is
a
complex
undertaking involving multiple systems.
Maintaining a state of control requires
effective monitoring systems (for example
perhaps gauges and alarms for air
balance,
sampling
for water
and
environment) and appropriate responses
when the system is trending out of control.
The qualification of the cleanroom is
essential to show the faci lity's ability to
function under these expectations. The
time taken to plan how the facility will
meet the expectations of a modern
pharmacy and to prepare a relevant
be
well
qualification
protocol
will
rewarded .
-

Fourth Quarter 2014 •Volume 88 • Issue 4

-

-

References
Anon. 21 CFR 211 Current Good Manufacturing
Practice for Finished Pharmaceuticals http://
www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/
CFRSearch.cfm?CFRPart=211 .
EMEA. 2002. CPMP/QWP/158/01 Note for Guidance on Quality of Water for Pharmaceutical Use.
http://www.ema.europa.eu/docs/en GB/
document librarv/Scientific quideline/2009/09/
WC500003394.pdf.
FDA. 2004. Guidance for Industry: Sterile Drug
Products Produced by Aseptic Processing - Current Good Manufacturing Practice. http://
www.fda.gov/downloads/Druqs/ .. ./Guidances/
ucm070342.pdf.
FDA. 2014. DRAFT Guidance for Industry- Current Good Manufacturing Practice - Interim Guidance for Human Drug Compounding Outsourcing
Facilities Under Section 5038 of the FD&C Act.
http://www.fda.gov/downloads/Drugs/
GuidanceComplianceRegulatorylnformation/
Guidances/UCM403496.pdf.
Sutton, S. 2014. FDA Expectations for 5038 Outsourcing Facilities. Pharm Purchasing Prod in
press
USP. 2014a. <797> Pharmaceutical Compounding - Sterile Preparations USP 37 vol 1. United
States Pharmacopeial Convention pp. 410-453.
USP. 2014b. <1163> Quality Assurance in Pharmaceutical Compounding. USP 37 vol 1. United
States Pharmacopeial Convention pp. 1044-1049.

The opinions expressed in this article are his alone
and do not necessarily reflect the policies or positions
of any organization with which he is associated. He
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