
I
t has been almost six years since USP Chapter <797> Pharmaceutical
Considerations-Sterile Compounding was published, and almost
three years since the chapter was modified, with the revised chapter
becoming effective on June 1, 2008. Despite this passage of time,
the need to continually review your pharmacy’s state of compli-

ance has not diminished. While you may have followed the guidance
offered in earlier articles outlining processes to insure compliance,1 you
must continue to revisit your practices regularly as compounding opera-
tions, personnel, and physical plants change; scientific information and
our understanding of it grows as the literature is updated and regulatory
bodies respond by adapting statutes and laws; and professional best
practices evolve. We must look at compliance as a continuum rather
than a single point, which once achieved, can be crossed off our “to-do”
list. The elements of the compliance continuum are outlined in Figure 1. 

Understanding the Regulations
What do the state boards of pharmacy, state departments of health, and the
Drug Enforcement Agency require of sterile compounding operations?
USP Chapter <797> is not law, rather it is a standard synthesized from
accepted evidence-based science and best practices. Experts with diverse
backgrounds in sterile compounding as well as the contamination and
infection control industry worked in concert to furnish health care
providers with a set of minimum practice and quality standards that are
applicable when delivering compounded sterile preparations (CSPs).
Because states have taken different approaches to the enforcement of USP

Chapter <797>, it is incumbent upon each facility to fully understand its
state’s sterile compounding regulations. 

Assessing Risk Level
The next step in the process is to assess the risk level of compounding that
occurs at your organization. The pyramid in Figure 2 details the relative
risk of microbial contamination and content errors, which increase with
the complexity of the compounding.

Perform a Gap Analysis
It is important to determine how your current pharmacy compounding
operations compare with those outlined in USP Chapter <797>. To per-
form this evaluation, or gap analysis, the requirements of <797> are com-
pared line by line with current practices and operational facilities in order
to identify differences or “gaps.” The gap areas are then analyzed to identi-

fy specific practices that present the greatest
risks and most significant deviations from
<797> requirements. 

Develop an Action Plan 
To develop an action plan, use the gap
analysis results to identify and document
the activities necessary to close the gaps.
Keep in mind that the more detailed your
written plan is, the more likely it is to be
implemented successfully. Developing a
meaningful and detailed action plan
requires a strong working knowledge of
the USP Chapter as well as access to

resources (e.g., articles, webinars and tools) that can be used to help iden-
tify strategies to close the gaps. The action plan will identify options that
can immediately improve compounding practices, thus reducing vulnera-
bility to microbial contamination and the risk of inaccurately compound-
ing preparations.

Implement an Action Plan
An effective plan outlines the overall objectives and specific strategies of
each plan element, and includes measureable criteria for success.
Identifying key staff members to champion the process is a critical com-
ponent. When employees view the plan as “theirs” rather than “manage-
ment’s,” success will follow more quickly. Communication, requests for
input, ownership, honesty, and addressing the “what’s-in-it-for-me”
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questions are all important aspects. Any compliance approach should
integrate the “loved-one” rule, where staff are asked to picture loved
ones as the recipient of the CSPs, making the patients they may never
meet more real. Once the gaps are closed, compliance has been
achieved for this point in time. Keep in mind, compliance is not an end-
point or a finish line, rather it can only be maintained through continu-
ous process improvement.

Control-Measure-Communicate-Improve
This portion of the compliance framework is cyclical and should fol-
low the process improvement concept known as Plan-Do-Study-Act
(PDSA). The PDSA cycle is shorthand for testing a change by planning
it, trying it, observing the results, and acting on what is learned.
Finding gaps and closing them is great, but the part most often missed
is the continuous monitoring to ensure that the next gap (and there
will be one) is identified quickly. Too often, gaps are identified and
changes are made to policies; however, the actual process in the work
setting does not reflect the change. The PDSA model helps make the
solutions stick.2

The Top 10 Gaps
Underscoring the inherent challenges in achieving and maintaining full
compliance, following are the ten areas where gaps in USP <797> compli-
ance are most commonly found: 

1. Understanding USP <797>
In order to comply with the chapter, you have to understand it. There 
is no alternative to reviewing it methodically. In addition, the ASHP’s
Discussion Guides for both the original and revised chapters provide a

comprehensive understanding of the chapter, including why it was written
and revised. 

2. State Regulations and USP <797>
It is critically important to understand your state’s rules and regulations as
a number of states have amended their laws relative to sterile compound-
ing regulations. Contact your state board of pharmacy or visit their Web
site to obtain the most current information regarding compliance with USP
Chapter <797>.  Currently, 20 states require compliance with USP Chapter
<797> and these states are actively assessing compliance during inspec-
tions. Clinical IQ provides an online reference to determine the <797>  reg-
ulation requirements for the various state boards of pharmacy.
Additionally, many state departments of health are inspecting for compli-
ance with the physical plant requirements of the chapter (e.g., ISO Class 7
buffer area and caulked ceiling tiles).  

3. Meeting Facility Design Requirements
Complying with <797> has lead to a significant number of construction
and renovation projects. Unfortunately, these builds are sometimes per-
formed by vendors who may not fully understand the chapter. Building a
negative pressure ISO Class 7 buffer area supported by a positive-pressure
ISO Class 7 ante area requires significant expertise. Many pharmacies have
been cited for buffer and ante areas that do not contain all of the required
elements (e.g., seamless coved sheet vinyl floors). A number of articles have
been published by Pharmacy Purchasing & Products magazine, American
Journal of Health-System Pharmacy, and the International Journal of
Pharmaceutical Compounding, all which provide excellent information
relative to compliant design, build, and performance. 

4. Caulked Ceiling Tiles
Chapter <797> requires that ceiling tiles be caulked in place to ensure
they do not move, become dislodged, or get damaged during cleaning.
The presence of caulked ceiling tiles is especially important in negative
pressure ISO Class 7 buffer areas to mitigate the introduction of dirty,
unfiltered air from the ceiling plenum. This design element is an easily
identified requirement and is frequently cited by board of pharmacy and
department of health inspectors.

5. Dating Multi-dose Vials
There continues to be significant confusion regarding the storage period
for multi-dose vials subsequent to their initial puncture. Many organiza-
tions have been cited by The Joint Commission, state boards of pharma-
cy, and departments of health for not discarding multi-dose vials after 28
days. The Multiple-dose Containers Section of USP Chapter <797> states
that the “BUD for an opened or entered (e.g., needle-punctured) multiple-
dose container with antimicrobial preservatives is 28 days (see
Antimicrobial Effectiveness Testing <51>), unless otherwise specified by
the manufacturer.” Many organizations have missed the “unless otherwise
specified by the manufacturer” part of the section. The CDC’s Vaccine
Storage and Handling Toolkit is an excellent resource on the storage and
handling of vaccines. The CDC states, “a vaccine or diluent may be used

HIgh Risk
Using non-sterile 

components
(ex: epidurals, alum)

Medium Risk
Using multiple sterile components

(ex: batch compounding, TPNs)

Low Risk
Simple, or single, sterile component mixing

(ex: one vial into one delivery container)

No Risk
(ex: premixed or RTU single doses)

Figure 2. Compounding Risk Levels
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up to and including the date on the vial
unless otherwise stated in the product
package insert.”

6. Training in Hand Hygiene, Media
Fill, Surface Sampling, and Gloved
Fingertip Sampling
The activities associated with hand
hygiene, media fill, surface sampling,
and gloved fingertip sampling are often
misunderstood. The purpose of these
quality elements is to demonstrate prop-
er aseptic technique for compounding
personnel. Several studies have shown
that staff aseptic technique and garbing
practices contribute to contamination of
CSPs more than the environment in
which the compounding is being per-
formed.3-7 While controlled environ-
ments with ISO classified air are neces-
sary to maintain a state of control, do not
underestimate the ability of personnel
work practices to positively (or negative-
ly) affect the cleanliness of controlled
environments. Staff must be trained on
all of these elements annually for low-
and medium-risk level operations, and
semi-annually for high-risk level opera-
tions. There are a number of resources
available on these topics, including arti-
cles published in Pharmacy Purchasing
& Products magazine, the CDC Web site
on hand hygiene, and the CriticalPoint
Virtual Compounder series. 

Once all compounding and super-
visory personnel—including pharma-
cists and technicians—have completed
their initial training (regardless of
their previous experience), these ele-
ments can be integrated into each
employee’s annual or semi-annual
training. It may be best to validate the
competency of a few employees each
month, avoiding a mass staff compe-
tency verification performed once a
year. By dividing staff and performing
these activities on a monthly basis, this
process will also provide a baseline of
microbial bioburden data for the con-
trolled work areas. These data can
serve as an early warning system to
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prevent processes, personnel, and/or facility operations from migrat-
ing out of a state of control. 

7. Personnel Equipment Training
A variety of equipment may be used in the buffer and ante areas, including
primary engineering controls (e.g., LAFW, BSC, CAI, or CACI) and auto-
mated compounding devices, such as TPN compounders. Any personnel
using this equipment must be properly trained on each device and be able
to successfully demonstrate proficiency in use and troubleshooting. A
record of training and competency verification must also be kept.

8. Documenting Temperatures and Reporting Excursions
Maintaining proper storage conditions for CSPs is critical to ensuring their
integrity. All storage environments where ingredients and finished CSPs are
stored need to be closely monitored. One of the most overlooked quality
elements is documenting the temperatures of each controlled storage area
or device on a daily basis. This activity is equally critical on the patient-care
units where medications are stored. This deficiency is easily identified and
often cited by board of pharmacy or department of health inspectors, but
it is also easily remedied. Strategies to remediate this deficiency can include
the purchase and installation of a wireless temperature monitoring system
or electronic documentation system (e.g., Simplifi 797).

9. Having a Properly Tested and Certified Facility
USP Chapter <797> requires that a program be in place to sample non-
viable airborne particles to directly measure the performance of the engi-
neering controls used to create the various levels of air cleanliness (e.g., ISO
Class 5, 7, or 8). Since non-viable particles serve as transport mechanisms
for viable contamination, particle sampling is an essential component of
the overall contamination control strategy for aseptic compounding. A
qualified individual must perform certification procedures such as those
outlined in “Certification Guide for Sterile Compounding Facilities”
(CAG-003-2006) no less than every six months and whenever a device is
moved, the room is relocated or altered, or major service to the facility is
performed. There are no industry-based accreditation programs for certi-
fiers of sterile compounding facilities at this time, however, the National
Sanitation Foundation International’s accreditation program for certifiers
of BSCs can be used as a barometer of a certifier’s knowledge and skill.
One valuable resource is James Wagner’s article titled “Choosing a
Certification Professional to Evaluate Your Cleanroom and Engineering
Controls,” published in Pharmacy Purchasing & Products magazine.8

Ensuring that all primary and secondary engineering controls are operating
properly and meet the design requirements of USP Chapter <797> is a fun-
damental aspect of sterile compounding. It is important that pharmacy
leadership take an active role in understanding, monitoring, and docu-
menting the certification process.

10. Complying with BUDs
The BUD on a CSP identifies the time by which the preparation, once com-
pounded, must be used before it is at risk for chemical degradation, con-

tamination, and permeability of the packaging. To exceed the BUD limits
published in USP Chapter <797>, each batch of CSP must be subjected 
to sterility testing according to the CSP risk level and to the requirements of
USP Chapter <71> Sterility Tests. Patricia Kienle’s article titled
“Understanding Beyond-Use Dating for Compounded Sterile Prepar -
ations” in Pharmacy Purchasing & Products magazine is an excellent
resource on this topic. 9

Putting It All Together
Each step in the compliance framework provides specific guidance intend-
ed to ensure a compounding operation is under control, in compliance
with USP Chapter <797>, and provides controls that measure changes
implemented as a result of the action plan. Continued observation is neces-
sary to confirm the changes made resulted in the desired outcome and that
those changes remain in place. Only after a period of sustained and con-
firmed success can one be confident that the new procedures and activities
have been integrated into the fabric of the compounding facility and
employee work practices. A state of compliance only exists at the point in
time it is measured, so routine monitoring is necessary to control variables
that will certainly evolve over time and may negatively affect the compound-
ing environment. Only through organizational dedication to performing
the activities of the final, continuous curve of the process improvement
cycle (see Figure 1 for the control, measure, communicate, and improve
phases), can a state of control and true continuous quality improvement of
compounded sterile preparations be realized. �

Eric S. Kastango, MBA, RPh, FASHP, is the president, CEO, and
owner of Clinical IQ LLC, a provider of customized process and
educational strategies for the pharmaceutical, medical device, and

health care industries. A member of USP’s Sterile Compounding
Committee, he has practiced in the field of both hospital and home care
pharmacy since 1980.  
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Additional Resources:
� The Top Ten Gaps in USP <797> Compliance webinar

http://www.pharmacyonesource.com/images/simplifi797/Top_10_Gaps.wmv

� USP Chapter <797>
http://www.usp.org/products/797Guidebook/

� The ASHP Discussion Guides on USP Chapter <797>
http://www.ashp.org/compounding

� CDC Vaccine Storage and Handling Toolkit information
http://www2a.cdc.gov/vaccines/ed/shtoolkit/pages/inventory_management.htm

� CDC’s Guideline for Hand Hygiene in Healthcare Settings
http://www.cdc.gov/Handhygiene/

� CriticalPoint Virtual Compounder series
http://www.criticalpoint.info/

� Clinical IQ’s State Boards of Pharmacy’s <797> Regulation Requirements Map
http://www.clinicaliq.com/component/option.com_google_maps/Itemid,111



For more information, circle #20 on the Reader Service Card

Tel 201 684 1800 +45 87 400 220 +65 6468 9433
Fax 201 684 1801 +45 87 400 222 +65 6468 6772
E-mail info@texwipe.com europe@texwipe.com asia@texwipe.com

Quality. Consistency. Support.
www.texwipe.com

North America Europe Asia

USP <797> describes the cleaning practice for
compounding sterile preparations. ITW Texwipe®

provides the cleaning products for compliance:

• Isolator cleaning systems
• Sterile 70% IPA
• Wipers and swabs
• Mopping systems

USP <797> requires cleaning SOPs, and ITW Texwipe
offers cleaning guidelines for:

• Isolator cleaning
• Wiping
• Mopping

Protect your investment with the contamination
control leadership of ITW Texwipe.

Sterile IPA • Dry and IPA-wetted Sterile Wipers
Cleanroom Wipers • Mops • Stationery • Swabs

in contamination control for 
USP <797> compliance

2009 � Cleanrooms Compounding � 7&

References:

1. Kastango ES. The ASHP Discussion
Guide for Compounding Sterile
Preparations: Summary and
Implementation of USP Chapter <797>.
Published by ASHP in collaboration with
Baxter Healthcare. April 2004. 

2. The Institute for Healthcare
Improvement website. Accessed September
8, 2009: http://www.ihi.org/IHI/Topics/
Improvement/ImprovementMethods/Ho
wToImprove/testingchanges.htm 

3. Whyte W, Bailey PV, Tinkler J,
McCubbin I, et al. An evaluation of the
routes of bacterial contamination occurring
during aseptic pharmaceutical
Manufacturing. J Parenter Sci Technol.
1982 May-Jun;36(3):102-7.

4. Thomas M, Sanborn MD, Couldry R.
I.V. admixture contamination rates: tradi-
tional practice site versus a class 1000 clean-
room. Am J Health-Syst Pharm. 2005 Nov
15; 62(22):2386-92.

5. Trissel LA, Gentempo JA, Saenz LM, et
al. Effect of two work practice changes on
the microbiological contamination rates of
pharmacy-compounded sterile prepara-
tions. Am J Health-Syst Pharm. 2007;
64(8):837-841.

6. van Doorne H, Bakker JH, Meevis RF, et
al. Influence of background air on micro-
bial contamination during simulated i.v.-
admixture preparation. J Clin Pharm Ther.
1994 Jun;19(3):181–7.

7. van Grafhorst JP, Foudraine NA,
Nooteboom F,  Crombach WH, Oldenhof
NJ, van Doorne H. Unexpected high risk of
contamination with staphylococci species
attributable to standard preparation of
syringes for continuous intravenous drug
administration in a simulation model in
intensive care units. Crit Care Med. 2002
Apr;30(4):833–6.

8. Wagner JT. Choosing a certification pro-
fessional to evaluate your cleanroom and
engineering controls. Pharm Purch Prod.
2009;6(7):8-12.

9. Kienle PC. Understanding beyond-use
dating for compounded sterile prepara-
tions. Pharm Purch Prod. 2007;4(3):2-5.


