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T he release of the proposed revisions to USP General 
Chapter <797> in September 2021 was long awaited 
and came with unexpected, significant changes to 
Section 6, “Microbiological Air and Surface Moni-
toring” (see TABLE 1). Under these revisions, those 

who plan to perform Category 1 and 2 compounding are re-
quired to collect viable air samples at least every 6 months and 
surface samples at least monthly.1 Additionally, there are new 
requirements for Category 3 compounded sterile preparations 
(CSPs). Organizations that compound Category 3 CSPs are re-
quired to sample more frequently than those that compound 
Category 1 and 2 CSPs—viable air sampling is required month-
ly, and surface sampling must be performed weekly and at the 
completion of each batch.1 

No matter the CSP category, sampling required by the pro-
posed changes is more frequent than the current requirements 
of viable air sampling at least every 6 months and surface sam-
pling periodically.2 While this increased frequency may not 
seem too significant, it is important to note that more frequent 

sampling does increase the likelihood of needing to investigate 
and remediate excursions. Because of this, implementation of a 
robust sampling program and a detailed, yet flexible, excursion 
investigation protocol is vital.

Excursion Guidance 
The proposed version of USP General Chapter <797> does not 
provide specific guidance on handling microbial excursions. 
Rather, it provides a general foundation of the policies that must 
be included in standard operating procedures (SOPs). The chap-
ter specifies the following1:

  ■ The cause of the excursion must be investigated, and correc-
tive action must be taken.

  ■ Data collected in response to corrective actions must be re-
viewed to confirm that the actions taken have been effective.

  ■ The corrective action plan must be dependent on the colony
forming unit (CFU) count and the microorganism recovered.

  ■ The extent of the investigation should be consistent with the
deviation and should include an evaluation of trends.

  ■ The corrective action plan must be documented.

  ■ If levels measured during viable air or surface sampling ex-
ceed the proscribed levels, an attempt must be made to iden-
tify any microorganism recovered to the genus level with the
assistance of a microbiologist.

While this guidance is helpful as a baseline, it is necessary to
create an SOP that delves more deeply into next steps once an 
excursion is identified. 

Action and Alert Levels 
According to USP General Chapter <797>, the viable sampling 
program must include a designation of action levels to identify 
if an excursion has taken place. In Technical Report No. 13 
(2001), the Parenteral Drug Association (PDA) defines action 
levels as “a level that, when exceeded, indicates a process has 
drifted from its normal operating range. A response to such an 
excursion should involve a documented investigation and cor-
rective action.”3 USP General Chapter <797> is similar, with the 
additional requirement that the response must include the docu-
mented investigation. 

TABLE 1 

2021 Proposed Viable Sampling 
Frequencies1

Category Viable Air Sampling Surface Sampling

1 At least every 6 months At least monthly

2 At least every 6 months At least monthly

3  Completed within 30 
days prior to the start 
of any Category 3 
compounding

 At least monthly 
regardless of the 
frequency of 
compounding 
Category 3 CSPs

   Completed prior to assigning 
a BUD longer than the limits 
in Table 11

   At least weekly regardless of 
the frequency of compound-
ing Category 3 CSPs

 Conducted within the PEC 
used to prepare Category 3 
CSPs, at the end of each 
batch before cleaning and 
disinfection occurs

Reprinted with permission from Pharmacy Purchasing & Products, Vol. 19 #5. ©2022 Ridgewood Medical Media, LLC, Ridgewood, NJ. All rights reserved.



Sterile compounding organizations typically use the action 
levels provided in USP <797>. In some cases, an organization 
may implement more stringent action levels, if the stricter levels 
better represent the facility’s typical state of microbial control. 
However, action levels cannot be less stringent than those de-
fined in the chapter.

An organization may also choose to implement alert levels, 
which are defined by the PDA as “a level that, when exceeded, 
indicates a process may have drifted from its normal operating 
condition. Alert levels constitute a warning, but do not necessar-
ily warrant corrective action.”3 It is important to note that the 
2014 revision of Technical Report No. 13 does not provide ac-
tion and alert level definitions, as there has been a paradigm shift 
to tracking incident rate, in addition to action and alert levels, in 
aseptic manufacturing organizations.4 

Alert levels are more complicated than action levels. USP 
General Chapter <797> does not mention them, leaving it to 
the sterile compounding organization to determine if the use of 
alert levels is appropriate for their organization. Because the al-
lowable action levels in the chapter are very low for both ISO 
Class 5 and 7 environments, alert levels for these areas are not 
significantly different from the action levels and do not provide 
a valuable indication of control drift. 

Microbial Growth Identifications 
The 2021 version of USP General Chapter <797> indicates 
that identification to the genus level is only required on air and 
surface samples where the number of recovered CFUs exceeds 
the action level. While this may reduce costs associated with 
testing, it may also make some individuals apprehensive about 
what they might be missing by not identifying every recovered 
colony. A best practice recommendation is to identify all re-
covered growth in the ISO Class 5 primary engineering control 
and, if an organization sees fit, identify all recovered growth 
to the species level. The decision to go beyond USP require-
ments should be risk-based, with organizations considering 
the CSP categories they compound, whether they do nonster-
ile to sterile compounding, batch size, how much anticipatory 
compounding is done, garbing practices, facility design and 
functionality, and overall workflow.

Creating an Excursion Protocol
Once an excursion is identified, next steps depend on several 
factors as investigations are unique to every excursion type and 
every organization. Sometimes the data will indicate that im-
mediate corrective action is necessary. In other cases, it may 
make sense to simply monitor the situation without taking any 
action until the organization has a better understanding of the 
cause of the excursion. For example, an organization’s actions 
will be very different if all air samples in the buffer and ante-
rooms exceed the action level versus having only one exceeded 
action level on an air sample in the anteroom. 

This variability makes it difficult to create an algorithm that 
can handle every possible scenario. Sterile compounding orga-
nizations can create general action plans, but there must be an 
avenue for the responsible individuals to make appropriate de-
cisions based on the number and types of microorganisms re-
covered. This is best done with the support of a microbiologist 
experienced in cleanroom viable sampling. SOPs must allow for 
flexibility in the investigation.

Documenting the Investigation
Documenting the excursion investigation creates the necessary 
paper trail to prove to inspectors and surveyors that the excur-
sion was properly addressed. Documentation can occur via a 
paper-based system or an electronic data-management system. 
In either case, there should be an established form that is part 
of the organization’s SOPs. Sampling data, trending reports, and 
identification results can be attached to the investigation form to 
provide the necessary data without having to rewrite everything 
into the investigation form. As part of a thorough investigation, 
the following should be documented:

  ■ Date the investigation was opened
  ■ Identification of individual that opened the investigation
  ■ Exceeded level sample locations, including date sampled
  ■ Whether a single location or multiple locations had exceed-
ed levels
  ■ Type of excursion (action or alert level or other result that 
prompts action as determined by the organization)
  ■ Notification of appropriate parties (management, state 
board of pharmacy, department of health, etc)
  ■ Review of the laboratory report or internal documentation 
indicating inadvertent contamination of the sample
  ■ Analysis of results and identifications
  ■ Immediate corrective actions
  ■ Review of any documentation or records that could provide 
insight into the investigation (eg, certification reports, tem-
perature and humidity data, pressure differentials, cleaning 
logs, facility video records)
  ■ Staff interviews
  ■ Corrective action plan, including how beyond-use dating 
will be managed
  ■ Results of corrective actions
  ■ Verification of a return to a state of microbial control

It is critical that the investigation and remediation process be 
a team activity. Utilize the knowledge and experience of phar-
macists, technicians, and infection control staff in your organi-
zation. Also consider involving a pharmaceutical microbiologist 
experienced in viable air and surface sampling to assist with 
more difficult investigations.

Case Study
A sterile compounding pharmacy at a small hospital has a 
3-room cleanroom suite in which Category 2 CSPs are prepared 
and a segregated compounding area for nonhazardous Category 
1 preparations. They outsource their viable air and surface sam-
ple collection to a certification company, who in turn outsources 
incubation and analysis to a contract microbiology lab. Air and 
surface samples are collected monthly.

The last sample session yielded an exceeded action level in the 
hazardous drug (HD) buffer room. The air sample collected by 
the door from the HD buffer room to the anteroom yielded 12 
CFU/m3. The growth was identified to the genus level: 2 Staphy-
lococcus species, 1 Micrococcus species, and 9 Corynebacterium 
species. Sarah is the newly appointed designated person respon-
sible for viable sampling and investigating excursions. Following 
the organization’s SOPs, she starts documenting the investigation.



Sarah notes the date she is opening the investigation and that 
she is the person completing the documentation. She also docu-
ments the location of the exceeded level and the date the sam-
ple was collected. She indicates that this was the only exceeded 
action level from the sampling session performed on this date. 
Sarah notifies her manager of the excursion.

Before taking any corrective actions, she reviews the lab re-
port and the sample collection documentation from the cer-
tification company for any indication that the samples were 
mishandled or contaminated. Although nothing is noted, she 
contacts the lab to be sure there were no issues during sample 
receipt or incubation. She is also unsure of the source of Cory-
nebacterium species. 

The lab confirms that the samples were not compromised. 
Because the lab is ISO 17025 accredited, they must keep re-
cord of the condition of the samples at the time of receipt and 
track any issues that could have compromised the samples.5 
She learns that Corynebacterium species is a gram-positive 
rod, which is typically sourced from human skin and the na-
sopharynx, but may also be sourced from cattle, sheep, horses, 
or goats, depending on the species.6 Sarah then contacts the 
certification company to ensure the samples were not com-
promised during the sampling session. Reassured that the 
result is a true excursion, Sarah documents her calls with 
the lab and the certification company and reexamines the  
results.

Since she is new to the organization, Sarah reviews the HD 
buffer room’s viable air sample data from the last year. There 
have been 5 exceeded action levels in the HD buffer room, 
all of which have been human skin flora, as was seen in the 
latest sample session. The exceeded levels were not always at 
the same air sample location and did not exceed the action 
level of >10 CFU/m3 by more than a few colonies each time. 
The samples were collected under dynamic conditions, with 
at least 2 people in the room (typical conditions for the HD 
buffer room). 

However, Sarah notices that the resamples—conducted to 
show a return to a state of control—did not occur under the same 
conditions because there was only one person in the room. This 
finding was troubling, suggesting the possibility that the room did 
not return to a state of control. In addition, a thorough investiga-
tion was never conducted; most of the investigations simply indi-
cate the facility was cleaned and resampled.

Since it has been 2 months since the last excursion and the ex-
ceeded level was only 2 CFU over the action level, Sarah decides to 
maintain the current beyond-use dates in the HD buffer room and 
documents this. However, she is going to investigate the excursion 
more thoroughly than has been done in the past.

Sarah reviews the last two certification reports, temperature 
and humidity data, pressure differentials, and cleaning logs for 
any clues. Everything checks out as expected. This prompts Sar-
ah to schedule some time to observe work practices and talk 
with staff members. Instead of simply watching work practices 
through the observation window, Sarah garbs and enters the HD 
buffer room, wearing the HD gown over the non-HD gown. 
While in the HD buffer room, she finds the room to be warm and 
notices that the two staff members are visibly sweating. Taking a 
few minutes to chat with staff, she learns that the room is usually 
uncomfortably warm. With this new information, Sarah revisits 
the temperature and humidity logs for the room. 

The temperature and humidity in the cleanroom suite are 
monitored by an automated system, managed by the facilities 
team. The recorded temperatures are averaging 65°F, well be-
low their goal of 70°F. Sarah looks back at the certification 
report, which indicates that a temperature reading taken in the 
HD buffer room with a calibrated thermal anemometer was 
72°F. Sarah contacts the facilities team and discovers that the 
system temperature probes have not been calibrated for the last 
2 years. This has resulted in the room appearing to be cooler 
than it really is.

Sarah identifies the root cause as uncalibrated temperature 
monitoring probes. The warm room and the two gowns made 
for an uncomfortable work environment, resulting in staff 
sweating and the release of some deeper skin flora, including the 
Corynebacterium species.

With the identification of the root cause, a multi-step correc-
tive action plan is developed:

1. Sarah immediately schedules the certification compa-
ny to sample all viable air locations in the HD buffer 
room, under both static and dynamic conditions, with 
two staff members present. The static sampling provides 
data regarding the overall functionality of the room and 
rules this out as a cause. The dynamic sampling serves 
to determine if the exceeded levels are a consistent issue. 
Since the organization already completed several daily 
cleans and a monthly clean prior to receiving the ini-
tial results, additional cleaning is not deemed necessary 
prior to sampling.

2. Sarah will work with the facilities team to ensure the 
monitoring system and the associated probes are cali-
brated annually. She will also receive copies of the cali-
bration records so that any out of tolerance results for 
the probes will prompt further investigation. 

3. The HVAC system will be assessed to ensure all the 
rooms in the cleanroom suite meet the established tem-
perature and humidity levels.

4.  Training will be conducted with staff on proper garb-
ing and behavior. Staff will be reminded to contact the 
designated person in the event of any unconformable 
working conditions.

Upon completion of the calibrations and HVAC assessments, 
it is determined that the facility temperatures are again appro-
priate. The static samples did not yield any significant growth 
indicating facility issues. The dynamic samples demonstrated 
some human flora as expected but were below the action levels. 
Since the receipt of these results coincided with the scheduled 
monthly viable sampling, all routine samples were collected. 
In addition, Sarah scheduled the certification company to col-
lect viable air samples in the HD buffer room for the next two 
days, to have a few more data points demonstrating a return to 
a state of control.

All samples from the monthly session and the additional HD 
buffer room samples were below the action level. To close out 
the investigation, Sarah completed the facility form, drafted a 
summary of actions taken including the efficacy of those actions, 
and attached copies of relevant data. The investigation form was 
submitted to management for a final review.



Summary
As demonstrated in the case study, things may not always be as 
they seem; thus, a thorough investigation is always necessary. 
Take the time to review all relevant data, even if it has previ-
ously been reviewed. A meaningful clue may have been missed, 
which might be key to identifying the root cause of the excur-
sion. And remember, no two excursions are the same: Different 
counts, microorganisms, and facilities will make each investi-
gation unique. Successful investigations take time, require in-
put from a multidisciplinary team, and will ultimately improve 
your sterile compounding operation. ■

Abby Roth, CMQ/QE, QP503A Qualified, is the owner 
of Pure Microbiology, a microbiology consulting com-
pany that delivers practical solutions. Prior to establish-
ing Pure Microbiology, Abby served as the director of 

microbiology for Clinical IQ, LLC, and was a quality director at a 
contract microbiology laboratory specializing in environmental 
monitoring.
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C hoosing the right microbiological growth medium for 
the viable air and surface sampling required in USP 
General Chapter <797> Pharmaceutical Compound-
ing – Sterile Preparations can be confusing, as there 
are a variety of options depending on the types of 

testing that will be performed. Moreover, multiple manufactur-
ers and suppliers claim to have compliant products. Unfortu-
nately, some of these claims are inaccurate.

Many variables can influence the outcomes of environmental 
monitoring, including the quality of the microbiological growth 
media (referred to as media throughout the remainder of this ar-
ticle). Although a variety of media are available, not all will meet 
the needs of sterile compounding operations. When choosing me-
dia, the sterile compounding pharmacy must:

1. Understand the types of media available
2. Determine the type of testing that will be performed
3. Identify the media that meet USP requirements 
4. Choose a reputable manufacturer  

Media Options
Each type of media suits a specific purpose. Broths are made 
from water and nutrients, and are commonly used for growing 
dense populations and screening for low numbers of microor-
ganisms, such as in sterility testing. Agars are a mixture of nutri-
ents, water, and a solidifying agent. Agar provides a solid surface 
on which microorganisms can grow to permit the quantitation 
of microorganisms. 

Broths and agars are available in different classifications ac-
cording to the microorganisms they will support. Four common 
classifications are Nutritive (general), Enrichment, Selective, 
and Differential. See FIGURE 1 for descriptions of the different 
classifications.

Determining the Type of Testing to Perform
Before choosing the type of media to use, determine what testing 
will be performed. For pharmacies conducting low- and medium-
risk compounding, the current version of USP Chapter <797> 
(2008) indicates that sampling only needs to be done with a single 

general growth medium and incubated at a single tem-
perature (30 to 35°C). Those performing nonsterile to 
sterile compounding (ie, high-risk compounding) are 
required to use two media: A general growth medi-
um and a specialty medium that can support fungal 
growth. The general growth medium is incubated at 
30 to 35°C, while the medium that supports fungal 
growth is incubated at 26 to 30°C. Note that the incu-
bation parameters in the 2008 version of USP <797> 
are recommended, not required. The chapter also 
states that incubation is to be done “At a temperature 
and period conducive to the multiplication of microor-
ganisms.” This statement allows for other appropriate 
incubation parameters.

The incubation parameters in the current version 
of the chapter for low- and medium-risk compound-
ing are not suitable for the recovery of the variety of 
microorganisms found in the compounding environ-
ment. To address this concern, the June 2019 ver-
sion of the chapter provides more robust incubation 
parameters. This new guidance does not differentiate 
among compounding risk levels, resulting in proce-
dures that are consistent across organizations while 

FIGURE 1 

Microbiological Growth Media 
Classifications
Broths and agars are available in different classifications according to the 
microorganisms�they�will�support.�Four�common�classifications�
are�Nutritive�(general),�Enrichment,�Selective,�and�Differential.

Figure�courtesy�of�CriticalPoint,�LLC

Microbiological Growth 
Media Demystified

By Abby Roth, CMQ/QE, QP503A qualified



improving the likelihood that microorganisms will grow by us-
ing the two-stage incubation. See TABLE 1 for the incubation pa-
rameters for USP <797>.

Each pharmacy must decide which testing will be performed, 
whether one or two types of media will be used, and how the media 
will be incubated. 

Identifying <797> Compliant Media  
Tryptic soy agar (TSA) is the general growth medium used for vi-
able air and surface sampling. TSA can be used for all compound-
ing risk levels, as it does support the growth of yeast and mold (the 
fungal organisms we are concerned about in sterile compounding 
environments). If an organization chooses to use TSA or another 
general growth medium, it must be incubated according to the 
two-stage incubation (30 to 35°C for at least 48 hours followed by 
incubation at 20 to 25°C for at least 5 additional days) according 
to the June 2019 version of USP Chapter <797>. 

If the organization chooses to use fungal agar, such as malt 
extract agar or Sabouraud dextrose agar, it may be used for vi-
able air sampling in addition to the TSA for facilities compound-
ing high-risk compounded sterile preparations (CSPs). There is 
no current chapter requirement to use a fungal medium for those 
compounding low- and medium-risk CSPs.

The TSA used for surface sampling must contain lecithin and 
polysorbate 80, which neutralize cleaning agent residues remain-
ing on surfaces, eliminating the chance of a false-negative finding. 
In the presence of cleaning agent residues, microorganisms may be 
alive but their growth is inhibited. By neutralizing these residues, 

any microorganisms recovered on the agar surfaces will be 
afforded the opportunity to grow.

Typically, the media used is in the format of plates 
for both viable air and surface sampling. Surface 
sampling plates, also known as contact plates, are  
approximately 55 mm in diameter. The size of the plate 
used for viable air sampling varies depending on the volu-
metric air sampler used; some air samplers accommodate 
100 mm diameter petri dishes, while others use a contact 
plate. If your air sampler uses a 55 mm plate, then you 
can purchase one SKU to simplify purchasing and inven-
tory management. The presence of lecithin and polysor-
bate 80 required for surface sampling will not interfere 
with air sampling, so pharmacies may be able to purchase 
the same plates for both viable air and surface sampling.

Choosing a Reputable Manufacturer
The sterile compounding organization is ultimately 
responsible for the media used in testing, and it is the 
pharmacy’s responsibility to ensure the media meets its 
needs and is sourced from a reputable manufacturer. 
Even if the organization subcontracts the work to an 
outside vendor, the pharmacy is still responsible for veri-
fying the media is appropriate for use. This verification 
must occur before sampling is performed. 

Media used for viable air and surface testing should 
be prepared by a known manufacturer with effective 
quality systems in place to ensure the media is appropri-
ate for use. Purchase media from reputable companies 
that have an ISO Certificate of Registration (such as an 
ISO 9001 or ISO 13485 facility) and are registered with 
the United States Food and Drug Administration, which 

provides confidence in their quality. Many manufacturers have 
a Quality Self-Assessment document that describes their com-
pany, the accreditations they hold, and their quality systems. 
Before choosing a media manufacturer, request a copy of their 
self-assessment and review it. Contact them about any concerns 
regarding production or quality assurance. 

Although not required, the sterile compounding organiza-
tion can vet the manufacturer further; most will accommodate 
an onsite audit. This activity is well beyond the needs of a 503A 
compounding facility, but would be within the scope of a 503B 
outsourcing facility’s quality assurance needs.

The formulation of the media, which includes the ingredi-
ents and how the media is made, cannot be overlooked. USP 
Chapter <797> references additional USP chapters for specific 
requirements for media formulations. When choosing media 
from a manufacturer, review the ingredient formulation, which 
can sometimes be found on the Certification of Analysis (CoA) 
or the Certificate of Quality (CoQ). Confirm that the ingredi-
ents closely match the appropriate USP formulation. For ex-
ample, the formulation for TSA, also known as soybean casein 
digest medium, is found in USP <61> Microbiological Exami-
nation of Nonsterile Products: Microbial Enumeration Tests.1 
Performing this comparison ensures that the media is appropri-
ate for the type of testing for which it will be used. 

Each lot of media received must have a CoA or CoQ that 
documents the results of the quality control testing performed by 
the manufacturer to ensure the lot is suitable for release. Exam-
ine the CoA or CoQ for each lot upon receipt for accuracy and 

Risk Level 2008 Incubation Parameters

Single stage incubation for low and 
medium risk

TSA 30 to 35°C for 48 to 72 hours

Single stage incubation for high risk TSA 30 to 35°C for 48 to 72 hours, and  
media that supports fungal growth for  
viable air sampling (could also be TSA)  
26 to 30°C for 5 to 7 days

Best practice recommendation for 
all risk levels

TSA 30 to 35°C for 48 to 72 hours and then 
transferred to 20 to 25°C for 5 to 7 days

Category 2019 Incubation Parameters

Category 1 and category 2 - dual 
stage incubation 

TSA 30 to 35°C for at least 48 hours and 
then transferred to 20 to 25°C for at least 
5 days

Category 1 and category 2 - single 
stage incubation

TSA 30 to 35°C for at least 48 hours and 
TSA or media that supports fungal growth 
20 to 25°C for at least 5 days

Best practice recommendation for 
both categories

TSA 30 to 35°C for 48 to 72 hours and then 
transferred to 20 to 25°C for 5 to 7 days

TSA = tryptic soy agar

TABLE 1 

Incubation Parameters for USP <797>



completeness and retain it on paper or electronically. Quality 
control testing data to be reviewed includes:

  ■ A verification of sterility 
  ■ The ability of the medium to promote growth 
  ■ pH 
  ■ Visual characteristics, such as color and clarity of the agar 

Also documented on the CoA or CoQ will be the procedure 
by which the media was produced (either aseptic filling or ter-
minal sterilization). Although media produced by aseptic filling 
is generally less expensive, we strongly recommend the use of 
terminally sterilized media. Terminally sterilized media guaran-
tees the media will be sterile when used for sampling. There is 
a risk that aseptically filled media could be contaminated and 
if you choose to use aseptically filled media, it should be pre-
incubated at 20 to 25°C for at least 48 hours to allow for any 
possible contamination to grow out. 

Some manufacturers indicate on their CoA or CoQ that 
media was manufactured according to USP Chapter <797> re-
quirements. However, note that the chapter does not specify 
any media manufacturing requirements. Thus, such a claim 
should be questioned.

Reprinted with permission from Pharmacy Purchasing & Products, Vol. 17 #10. ©2020 Ridgewood Medical Media, LLC, Ridgewood, NJ. All rights reserved.

Conclusion
Performing viable air and surface sampling according to USP 
Chapter <797> requirements is essential to collecting the data 
necessary to evaluate the achievement and ongoing mainte-
nance of a state of control. Each sterile compounding organiza-
tion is responsible for ensuring that the media used for testing 
meets USP requirements and will perform as expected. Thus, 
be sure to take the time to research the media manufacturers 
and suppliers to ensure that your organization selects and uses 
correct, high-quality products in its microbiological testing. ■
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Pharmacy cleaning and disinfection requirements are dis-
cussed in both the 2008 and 2019 versions of USP Chapter 
<797>, so it might be surprising to learn that questions regarding 
implementing the requirements still abound in 2020. However, 
because USP chapters provide a high-level overview, pharmacy is 
often required to interpret the specifics of the chapters on their 
own. Researching cleaning agents and materials, and properly  
sequencing the physical steps in the cleaning and disinfection 
processes, can seem overwhelming. Nevertheless, it is important 
to understand that the activities associated with contamination 
control and the daily and monthly cleaning of sterile compound-
ing environments are just as important as the practice of safe 
sterile compounding itself. 

FDA’s 2018 draft guidance, titled Insanitary Conditions at 
Compounding Facilities,1 details insanitary conditions observed 
in compounding facilities and applies to both 503A pharmacies 
and 503B outsourcing facilities. This document should be required 
reading for every pharmacist, as it essentially provides a checklist 
for the pharmacy of conditions to look for in their facility. 

This�article�is�Part�1�of�a�3-part�series�discussing�USP�<797>�
compliant� cleaning� and� disinfecting.� The� authors� answer�
pharmacists’� questions� regarding� cleaning� principles;� their�
answers are based on USP chapter requirements, but focus 
heavily on best practices.

with Kate�Douglass,�MS,�RN,�QP503A�qualified�
and Abby Roth, CMQ/QE, QP503A qualified

CriticalPoint, LLC

Douglass Roth

Principles that Drive 
Effective Cleaning

PART 1

Pharmacy Purchasing & Products: What are the overriding 
principles that drive effective cleaning?
Kate Douglass and Abby Roth: Cleaning is generally per-
formed from top to bottom, back to front, and side to side, 
essentially cleanest to dirtiest. For example, the daily clean is per-
formed starting from the cleanest areas (the PECs) and working 
to the dirtiest areas (the floors). However, for the monthly clean 
there is no way to clean from top to bottom (ceiling to floors) 
while simultaneously cleaning from cleanest (PECs) to dirtiest 
(floors). Therefore, each pharmacy must specify the sequence of 
the cleaning activities best suited for their operation in standard 
operating procedures (SOPs), and then ensure that all workers 
perform those activities identically. 

In the event that outside environmental services (EVS) staff 
is designated to perform the monthly cleaning, we recommend 
that EVS be assigned to clean the ceiling, walls, furniture, and 
floors, while pharmacy maintains responsibility for cleaning 
the PECs once EVS is finished. 

In addition, note that personnel should clean the irregular 
surfaces inside the PEC or secondary engineering control (SEC) 

first, followed by the flat surfaces. Examples of uneven surfaces 
on the walls include door frames, door handles, clocks, inter-
coms, window frames and ledges, gaskets around the floor, and 
the returns area. Once the irregular surfaces are cleaned and dis-
infected, a mop should then be used to clean the flat surfaces. We 
favor cleaning with unidirectional overlapping strokes to reduce 
the incidence of skip spots.

PP&P: What types of agents should be used for cleaning?
Douglass and Roth: For daily cleaning, we recommend using 
an EPA-registered, one-step bactericidal disinfectant cleaner. 
USP <797> (2019) requires that the monthly cleaning be per-
formed with a sporicidal agent; an EPA-registered, one-step 
sporicidal disinfectant cleaner is recommended. Only EPA-
registered, one-step agents effectively clean and disinfect in 
one step. If not using an EPA-registered, one-step agent, then 
separate cleaning and disinfection steps must be performed, 
significantly increasing the time required to clean. 

To be effective, the surfaces being cleaned and disinfected must 
remain wet for the entire dwell time (or contact time) specified by 



requiring two applications of agents to comply with the monthly 
cleaning requirements. 

Also, note that with repeated use, bleach causes harmful 
effects on the physical plant.

PP&P: Does monthly cleaning need to be completed in 1 
day?
Douglass and Roth: There is no requirement that the monthly 
cleaning be performed in 1 day, nor should there be. When 
done right, the monthly cleaning is a resource-intensive opera-
tion. As part of an overall effort to quantify the cost of quality, 
every pharmacy should measure how many hours it takes to 
complete the monthly cleaning. 

It is important to note that when USP <797> requires that 
specific areas be cleaned and disinfected on a monthly basis, 
this means approximately every 30 days. We recommend that 
each pharmacy evaluate the number of rooms, the size of the 
spaces, and the complexity of their operation (eg, cleaning 
automated compounders and multiple pieces of furniture will 
require additional time) as well as how many staff members 
must be devoted to cleaning. Once this is clear, create a sched-
ule based on what can be reasonably accomplished. 

This information must be recorded in written SOPs and 
documentation forms and then implemented. Following is one 
possible approach:

  ■ 3rd Tuesday of each month: Clean the ceiling and walls of 
the buffer and ante-rooms (including pass-throughs), in 
addition to the usual daily cleaning 

  ■ 3rd Wednesday of each month: Clean the inside and outside 
of all storage bins in the buffer and ante-rooms, in addition 
to the usual daily cleaning

  ■ 3rd Thursday of each month: Clean all furniture surfaces (eg, 
tables, carts, outside surfaces of PECs, storage shelving) in-
cluding wheels, in addition to the usual daily cleaning

The required surfaces must be cleaned and disinfected about 
every 30 days according to a schedule developed to work in 
your setting. Remember to use an EPA-registered, one-step spo-
ricidal disinfectant cleaner on all surfaces cleaned and disin-
fected during the monthly cleaning. After the contact time of 
the agent has been achieved, all interior surfaces of the PEC 
must be wiped with sterile IPA. We also recommend wiping 
each staging cart (the cart next to the PEC that the compound-
ers use), as well as any other work surfaces. You may choose to 
wipe windows with sterile IPA to remove residues for aesthetic 
reasons, but it is not required.

PP&P: What is a terminal clean? 
Douglass and Roth: In patient care areas, terminal clean re-
fers to the cleaning conducted in a patient room when a patient 
is discharged and before a new patient can be admitted to that 
room. This term does not apply to pharmaceutical compounding 
spaces; instead, we use the term monthly clean to refer to clean-
ing every surface in a space with a sporicidal agent. 

PP&P: What is a triple clean?  
Douglass and Roth: Triple clean (or 3 time clean) literally means 
cleaning the target surfaces three times. Triple cleans are always 
performed on equipment (PECs or furniture) introduced into a 

PHOTO 1

The Monthly Cleaning
We recommend that each pharmacy evaluate the number  
of rooms, the size of the spaces, and the complexity of its 
operation (eg, cleaning automated compounders and  
multiple�pieces�of�furniture�will�require�additional�time)�as� 
well as how many staff members must be devoted to  
cleaning.�Once�this�is�clear,�create�a�monthly�cleaning� 
schedule based on what can be reasonably accomplished. 

PHOTO 2

Clean Every Surface
To�ensure�the�cleanroom�is�properly�cleaned,�remember� 
every�surface,�including�around�and�on�top�of�the�EXIT�sign.

the manufacturer. Information about dwell time and the agent’s 
compatibility with certain surfaces, such as stainless steel and 
sheet vinyl, will be difficult or impossible to find for non-EPA reg-
istered agents; thus, it is best to use EPA-registered products and 
follow critical directions. 

PP&P: Can bleach be used for the monthly cleaning?
Douglass and Roth: Bleach (sodium hypochlorite) cannot be 
used for the monthly cleaning, as it is not a cleaning agent. Be-
cause bleach alone does not contain a detergent, it cannot ef-
fectively remove dirt and debris, which is the key to cleaning 
a surface. When bleach is mixed correctly (at least 5000 parts 
per million), it does have sporicidal properties. But before an 
agent can be used to disinfect, the surface must first be cleaned. If 
bleach is used as the monthly sporicidal agent, all surfaces would 
also need to be cleaned with a cleaning agent that contains a sur-
factant/detergent first. This results in the entire cleanroom suite 



cleanroom suite that is in a state of control and after the post-con-
struction clean is completed in a new or renovated physical plant. 
The first cleaning should be performed with an EPA-registered, 
one-step bactericidal disinfectant cleaner, followed by two rounds 
of an EPA-registered, one-step sporicidal disinfectant cleaner. The 
two applications of the sporicidal agent are suggested in order 
to compensate for any portions of surfaces inadvertently missed. 
Each application must achieve the manufacturer’s stated dwell/
contact time prior to the next application of the cleaning agent. 

PP&P: Is a triple clean required after a microbial excursion 
(ie, action level exceeded)?
Douglass and Roth: USP <797> does not require a triple clean 
after a microbial excursion because in most cases, it would not be 
beneficial. Cleaning that is done as part of the excursion investiga-
tion must be based on the number and types of microorganisms re-
covered. In these instances, a pharmaceutical microbiologist or an 
infection preventionist can help determine appropriate next steps. 

Consider that in some cases, you may have already done 
a monthly clean and 10 to 15 daily cleans between the time 
the samples were collected and when you received the results. 
In this situation, there may be no need to do any additional 
cleaning, since the monthly clean would have been done with a 
sporicidal agent, destroying all microbes and their spores. The 

microbial excursion is much more likely to be related to im-
proper or inconsistent work practices (eg, hand hygiene and 
garbing or material handling). 

If you still feel additional cleaning is warranted, a monthly 
clean is the maximum that would be required, unless you have 
determined the situation truly warrants a triple clean. ■

Kate�Douglass,�MS,�RN,�QP503A�qualified,�is�the�vice�president�
and chief development officer of CriticalPoint, LLC, a health care 
training and development company. She is a co-author of Critical-
Point’s�Interactive�USP�Chapter�<797>�and�<800>�Gap�Analysis�
Tools�and�co-director�of�the�USP�Sterile�Compounding�Compli-
ance Study. Kate has personally supervised the design, engineer-
ing, and build of pharmacy compounding facilities that met or 
exceeded USP requirements. 

Abby Roth, CMQ/QE, QP503A qualified, is the director, learning 
and development at CriticalPoint, LLC. In her current role she 
develops�curriculum� for�CriticalPoint’s� e-learning�modules�and�
live training classes. She is a faculty member for the Sterile Com-
pounding�Boot�Camp�Live�Training�Series.�Prior�to�joining�Criti-
calPoint, Abby served as the director of microbiology for Clinical  
IQ, LLC, and as a quality director at a contract microbiology 
laboratory specializing in environmental monitoring. 

SIDEBAR

Contamination Control
Effective cleaning requires an understanding of 
the concept of contamination control. Although this 
term is not mentioned in USP <797>, understanding 
ways to reduce contamination from entering controlled 
compounding environments directly relates to clean-
ing and disinfection. Reducing the number of particles 
and microorganisms that enter the compounding area 
lowers the burden on cleaning activities. Also, by pre-
venting the entry of contamination, the risk to the final 
compounded sterile preparation (CSP) and to patients 
is reduced. 

There are three components of contamination control:

➊ Hand hygiene and garbing
➋ Material handling
➌  Personnel conduct in the compounding environment

Hand Hygiene and Garbing
Because pharmacy personnel introduce the most par-
ticles and microorganisms into the cleanroom, proper 
hand hygiene and garbing are critical to contamination 
control. Note that even when correctly garbed, humans 
continue to shed particles, as garb is not able to contain 
all of the contamination that personnel generate. 

Material Handling
Material handling is not addressed in the currently 
enforceable version of <797> (2008); however, the 2019 

version (now postponed) adds specific requirements for 
material handling in Section 8, titled Introducing Items 
Into the SEC and PEC. Lack of appropriate and consis-
tent material handling is frequently a cause for microbial 
excursions. Therefore, we strongly recommend wiping all 
items before introduction to the buffer room, or to the in-
side of the perimeter line of the segregated compounding 
area (SCA), with an EPA-registered, one-step sporicidal 
disinfectant cleaner, which significantly reduces the po-
tential for microbial excursions. Note that using any spo-
ricide requires proper implementation of cleaning agent 
vapor containment and vapor-limiting work practices. 

Personnel Conduct
Improper conduct of personnel inside the compounding 
spaces negatively affects the air quality and increases 
the potential for the introduction of contamination into 
the PECs. Appropriate work practices and workflows 
must be used to minimize the number of components 
and supplies housed in the ante-room, buffer rooms, 
and inside the perimeter of the SCAs. Careful staging of 
patient preparations (or batches) outside the SEC, with 
an independent double check in place, can prevent ad-
ditional trips out of the buffer room. 

Finally, note that personnel must move slowly and 
deliberately in the compounding space and talking must 
be kept to a minimum while inside the controlled environ-
ments. Compounding personnel should not speak while 
they are compounding and facing the LAFW.

Reprinted with permission from Pharmacy Purchasing & Products, Vol. 17 #3. ©2022 Ridgewood Medical Media, LLC, Ridgewood, NJ. All rights reserved.
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Practices to Drive  
Effective Cleaning

PART 2

Pharmacy Purchasing & Products: What is the process for 
cleaning primary engineering controls? 
Kate Douglass and Abby Roth: Following the principles already 
outlined in Part 1 of this 3-part article, we recommend general 
nonhazardous primary engineering control (PEC) cleaning in 
this order (see PHOTO 1):

1. Ceiling
2. Back
3. Sides (including the cups that hold the IV bar, the bar, 

and holders)
4. Anything that “lives” on the deck must be cleaned 

and disinfected, such as sharps units, bins containing 
needles, or automated compounders (which must be 
moved daily to clean and disinfect underneath)

5. Deck (compounding surface) 
Another option is to clean the sides first and then the back; either 
order is acceptable, provided all staff members clean the PEC iden-
tically and can articulate to other staff and inspectors as to why the 
SOP requires that specific order. Note that when cleaning the sides 

Despite the fact that USP <797> was published in 2008 and 
2019 (the 2019 version has been returned to the Expert Com-
mittee for reevaluation), many pharmacists continue to pose 
questions about the intricacies of compliance with the Chap-
ter. In this article, which is Part 2 of a 3-Part series, the au-
thors identify and discuss specific cleaning questions related 
to USP <797> compliance. While the questions and answers 
are based on USP chapter requirements, the focus is on best 
practices. 

Part 1 of this article is available at  
pppmag.com/article/CleaningPart1

of the PEC, the cups on which the bar sits, the bar, and the hooks 
must all be cleaned manually. 

We strongly encourage the use of cleaning tools, sometimes 
called isolator cleaning tools. It is wise to purchase a stainless steel 
cleaning tool for each PEC. The cleaning tools should hang inside 
the PEC far to the side. This tool should be left in place during 
smoke testing as well. If you do not place a tool inside each PEC, 
then workers must clean and disinfect it each time they remove it 
and put it inside another PEC. Of course, tools must be cleaned and 
disinfected before and after using, but having one in each PEC is 
prudent as it reduces workload.

When cleaning and disinfecting the inside of PECs, such as 
laminar air flow workbenches (LAFWs), workers must take care 
not to break the plane of the PEC by allowing their hand with the 
wipe or the cleaning tool to come outside the ISO 5 space. PHOTO 
2 shows two methods of wiping the sides of the PECs. Though the 
horizontal process is most closely aligned with wiping from the 
cleanest to the dirtiest, this method also increases the risk that the 
worker’s hands break the plane of the PEC and travel outside the 
ISO 5 space. To reduce this risk, we recommend using the vertical 
approach; only in the last stroke does the worker need to be mind-
ful not to break the plane.

 
PP&P: Which surfaces should be cleaned during the daily 
cleaning and monthly cleaning?
Douglass and Roth: Please refer to Table 8 in USP Chapter 
<797> (2019), which is more specific than USP <797> (2008) 
about the surfaces that require cleaning and disinfecting daily. 
TABLE 1 describes daily and monthly cleaning requirements and 
best practices.

PP&P: Is it necessary to use sterile IPA when cleaning the 
cleanroom, or is using sterile IPA considered disinfection?
Douglass and Roth: Cleaning and disinfecting have two dif-
ferent goals. Cleaning removes dirt and debris and readies a 



PHOTO 2

Vertical vs Horizontal Wiping of PECs
Vertical�strokes�are�preferred�when�wiping�PECs,�as�there�is�less�of�a�chance�
of�the�worker’s�hand�or�tool�breaking�the�plane.

PHOTO 1

Order of Cleaning Nonhazardous PECs
We recommend general nonhazardous PECs be cleaned in the order indicated 
below.

Copyright © 2008-2020 CriticalPoint and affiliates—All rights reserved
Use�of�this�educational�material�is�subject�to�the�Terms�of�Use

 Wipe in order of 
cleanest to dirtiest

 Manually wipe 
irregular surfaces 
first

 Then clean flat 
surfaces with mop

 Use unidirectional, 
overlapping strokes

RABS
 Clean the main 

chamber then 
transfer chamber

 Wipe surfaces 
in the noted order

 Wipe view screen, 
sleeves, and gloves

Change gloves daily
Wipe deck again

Sides, cups, bar and hangers

Back

Ceiling

Items that reside on the 
deck like ACDs

Deck

Use unidirectional 
overlapping strokes in 
order from cleanest to 
dirtiest. The red arrows 
indicate the appropri-
ate method for both 
vertical and horizontal 
strokes.

While horizontal wiping 
is superior in terms of 
wiping from cleanest 
to dirtiest, it increases 
the likelihood that the 
worker’s hand or tool 
will break the plane 
of the PEC. Therefore, 
CriticalPoint 
recommends the 
vertical method. 

surface for disinfection, while disinfecting a surface destroys 
all microbes except their spores. Only EPA-registered, one-
step disinfectant cleaners can accomplish both steps in one 
application. Although isopropyl alcohol (IPA) is considered a 
disinfectant, it is not used in cleanrooms to disinfect. To be a 
disinfectant, IPA would need to achieve a dwell time of 10 min-
utes, which is not possible in the compounding setting. More-
over, IPA is not considered a cleaning agent because it does not 
have a surfactant or detergent. Although IPA is useful, it is not 
the panacea that pharmacists have long been taught that it is. 

The only place where sterile IPA must be used in cleaning 
activities is on the internal surfaces of the PEC. After cleaning 
and disinfecting with an EPA-registered, one-step disinfectant 

cleaner (achieving the manufacturer’s 
dwell time for that agent), the interior 
surfaces of the PEC are wiped with ster-
ile IPA to remove residues and to further 
sanitize. Sterile IPA is not required else-
where in cleaning; however, it may be 
used after the EPA-registered, one-step 
disinfectant cleaner to remove residues 
on windows. 

We strongly recommend use of sterile 
IPA on the individual staging carts used 
by the operators during compounding. 
Staff should treat the staging carts iden-
tically to the PEC deck. Because staging 
carts are used to stage components go-
ing into the PEC, these carts are high-risk 
surfaces. Regular sanitization of the stag-
ing carts (and other work surfaces) with 
sterile IPA during the compounding day 
is encouraged. 

Sterile IPA should not be used on ceil-
ings, walls, floors, or other furniture. 
There is no rationale for its use on those 
surfaces, and it would certainly be cost-
prohibitive.

PP&P: Is sterile water required during 
daily and/or monthly cleaning of the 
PEC? 
Douglass and Roth: It is not required 
to use sterile water for daily or monthly 
PEC cleaning. The 2019 version of <797> 
does mention the use of sterile water to 
remove visible particles or other residues 
on the deck, but those particles or residue 
are most likely water-soluble and can be 
removed with the chosen EPA-registered, 
one-step disinfectant cleaner. 

However, if the cleaning agent used 
in the PEC is not ready-to-use (RTU) 
and requires dilution, then sterile water 
should be used to prepare that agent, as 
tap water can contain up to 500 colony 
forming units (CFU) of microbes per 
milliliter. For an agent used in the PEC, 
over dilution with tap water could result 
in significant contamination of the ISO 

Class 5 space. For cleaning the PEC and the SEC, we strongly 
recommend using only RTU agents to avoid over-dilution and 
additional documentation. After surfaces are cleaned with the 
EPA-registered one-step disinfectant cleaner, they do not need to 
be wiped with sterile water to remove residue. 

PP&P: If cleaning agent literature lists several contact times, 
which one applies to our cleanroom?
Douglass and Roth: EPA-registered cleaning agents may list tu-
berculocidal, virucidal, fungicidal, and bactericidal dwell times. 
For pharmacy purposes, select a daily cleaning agent with a 
dwell time of 3 or fewer minutes based on the bactericidal dwell 
time. The contamination control concerns in a cleanroom suite 



are different than a patient room, where we would not be sur-
prised to discover viruses, fungi, and even tuberculosis. In ster-
ile compounding cleanroom suites, we are primarily concerned 
with removing bacteria; if we continually focus on contamina-
tion control, it would be unusual to find these other microbes. 

PP&P: Can we use agents that our infection preventionists  
recommend, which have a contact time of 10 minutes?
Douglass and Roth: No, because a 10-minute contact time is 
not achievable inside of a PEC or a cleanroom suite. A general 
rule is that any agent with a dwell time greater than 3 minutes  

is not achievable in a 
cleanroom suite. Re-
member that the con-
tact time is the time an 
agent must remain wet 
to achieve its intended 
effect, which is to kill 
microbes. Within PECs, 
air blows out or down 
at a velocity of 80 to 
100 feet per minute, so 
surfaces dry quickly. 
Inside of secondary 
engineering controls 
(SECs), such as in ante-
rooms or buffer rooms, 
high air exchange rates 
must be achieved to 
meet ISO requirements. 
For example, in a buffer 
room, 30 air changes 
per hour (ACPH) is the 
required minimum for 
an ISO 7 space; as such, 
all the air in the room 
is exchanged every 2 
minutes. Many buffer 
rooms have rates as 

high as 60 or even as many as 90 ACPH (ie, a full air exchange 
every 45 to 60 seconds). 

It is important that surfaces be thoroughly wetted; one of the 
most frequent mistakes in cleaning is under-wetting the surfaces 
which also contributes to a more rapid cleaning agent dry time. 
If the agent’s required dwell time is not achieved, the mechani-
cal cleaning benefit is realized but the chemical benefit is not. It 
is also important to note that cleaning agents have detergents or 
surfactants added to them to assist the agent in producing better 
wetting so that it spreads on the surface being cleaned and does 
not bead up. n

Kate Douglass, MS, RN, QP503A qualified, is the vice 
president and chief development officer of CriticalPoint, 
LLC, a health care training and development company. 
She is a co-author of CriticalPoint’s Interactive USP 
Chapter <797> and <800> Gap Analysis Tools and co-
director of the USP Sterile Compounding Compliance 
Study. Kate has personally supervised the design, engi-
neering, and build of pharmacy compounding facilities 
that met or exceeded USP requirements. 

Abby Roth, CMQ/QE, QP503A qualified, is director, 
learning and development at CriticalPoint, LLC. In her 
current role she develops curriculum for CriticalPoint’s e-
learning modules and live training classes. She is a facul-
ty member for the Sterile Compounding Boot Camp Live 
Training Series. Prior to joining CriticalPoint, Abby served 
as the director of microbiology for Clinical IQ, LLC, and 
as a quality director at a contract microbiology laboratory 
specializing in environmental monitoring. 

Resources Box
Register at CriticalPoint.info for access to FREE cleaning  
and disinfecting tools, including the following:

 � Download a job aid that lists required and best practice  
activities for both daily and monthly cleaning (available at:  
tinyurl.com/s87cdcu)

 � For more information on hand hygiene and garbing, visit:  
tinyurl.com/wqbhhzl

 � Use of any sporicide requires proper implementation of  
cleaning agent vapor containment and vapor-limiting work  
practices. More information is available at:  
tinyurl.com/tddrnjz

 � Extensive information detailing cleaning after a power  
failure or HVAC facility shutdown is available at:  
tinyurl.com/wkkbt6o

Cleaning in Cleanroom Suites and Segregated Compounding Areas

Wipe with sIPA More Than Dailya Daily Cleaning Monthly Cleaning
ISO Class 5 PECb/work surfaces

 �Beginning of day/shift
 �Prior to each batch
 �Every 30 minutes
 �When visibly soiled
 �As spills occur
 �When contamination is suspected

Staging carts wiped when deck is wiped 

Wipe other worktables before use

Empty trash as needed
 �At least 6 feet from PEC
 � Preferably roll into ante-room or 
beyond perimeter in the SCA

 �ISO Class 5 PECc

 �Work surfaces outside PEC
 �Inside pass-through
 � All surfaces of sink, scrubbing 
visible drain
 � All high-touch surfaces (eg, 
intercoms, computer screens, 
handles, etc)
 � Restock supply cart
 � Empty trash
 � Floors, starting from furthest 
location in room (including pass-
through floor if full height); moving 
everything on wheels/casters

 �Every surface in room
 n Ceiling
 n Walls/door frames
 n Pass-throughs
 n Outside of PECs
 n All items in supply bins
 n Carts, shelving, bins

 �PECd

 �Restock supply cart
 �Empty trash
 �Floors (same as daily)
 � Outside SECs including  
incubators, refrigerators,  
freezers, etc

Table courtesy of CriticalPoint, LLC

Black indicates USP <797> requirements; red represents best practice recommendations.

Always clean irregular surfaces on target surfaces first, followed by use of a flat mop or wiper tool. 
asIPA = sterile 70% IPA; bWipe PEC with sIPA; cEPA-registered one step bactericidal disinfectant cleaner, followed by sIPA; dEPA-registered one step 
sporicidal disinfectant cleaner followed by sIPA (to all interior surfaces including space beneath the deck if applicable)

TABLE 1 

Daily and Monthly Cleaning Requirements and Best Practices

Reprinted with permission from Pharmacy Purchasing & Products, Vol. 17 #6. © 2020 Ridgewood Medical Media, LLC, Ridgewood, NJ. All rights reserved.
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Although�USP�<797>�was�published�in�both�2008�and�2019�
(the�2019�version�has�been�returned�to�the�Expert�Committee�
for� reevaluation),�many�pharmacists�continue�to�pose�ques-
tions about the intricacies of compliance with the Chapter. In 
this article, which is Part 3 of a 3-part series on cleaning and 
disinfecting, the authors review areas of confusion and misin-
formation�regarding�USP�<797>.�Answers�are�based�on�USP�
Chapter requirements, but focus heavily on best practices.

Pharmacy Purchasing & Products: How often should low-linting  
wipes be changed when cleaning a PEC, and mop heads or 
mop head covers when cleaning the ceiling, walls, and floors?
Kate Douglass and Abby Roth: Low-linting wipes used in the 
primary engineering controls (PECs) are not required to be sterile, 
but we recommend the use of sterile, presaturated wipes (when 
available) for use inside the PEC as a best practice. Wipes must be 
changed when they become visibly dirty; however, note that wipes 
used to clean the PECs should rarely become visibly dirty. If they 
do, this may signal poor cleaning practices. Cleaning the deck is 
the only activity that might cause wipes to become visibly dirty. 

If a wipe is no longer wet enough to achieve the dwell time 
of the agent, then it must be changed. One of the most common 
mistakes in cleaning is under-wetting the target surface. When 
cleaning ceilings and walls (in that order), the mop head rarely 
gets visibly dirty. We do, however, have to re-wet the mop head 
frequently to ensure that the target surface is evenly wet. The 
mop begins to drag and move differently across the surface when 
it is no longer sufficiently wet. Workers must be vigilant and con-
tinuously evaluate their work relative to wetness and dwell time. 

PP&P: Is there a requirement for residue removal in  
USP <797>?
Douglass and Roth: USP <797> does not discuss residue re-
moval. Some cleaning agents leave behind more residue than oth-
ers. There is no requirement or reason to remove residues on the  

with Kate�Douglass,�MS,�RN,�QP503A�qualified� 
and Abby Roth, CMQ/QE, QP503A qualified

CriticalPoint, LLC
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Answers to Common  
Cleaning Questions

PART 3

ceiling or walls. However, consider removing residues on the 
floor periodically if it becomes sticky. 

At the CriticalPoint Center for Training and Research, we use 
an accelerated hydrogen peroxide, EPA-registered, one-step bac-
tericidal disinfectant cleaner. It leaves a residue that tends to be 
minimally sticky as long as the right amount of the agent is used. 
We remove residues on the floors once a week by wiping the 
floor with sterile water for irrigation. When the floors are dry, 
we perform our regular daily cleaning with the cleaning agent. 
Note that isopropyl alcohol is an excellent residue remover, so 
while it is being used to sanitize the interior surfaces of the PECs 
and the staging tables, it is concurrently removing any residue.  

PP&P: How important are the expiration dates on the sterile 
IPA spray bottles or packages of sterile, presaturated wipes? 
Douglass and Roth: It is important to adhere to the expiration date 
that is stated on the packaging. Because beyond-use dates (BUDs) 
only apply to CSPs, no such dating exists for cleaning agents.

Spray bottles of sterile IPA that come in sterile, wrapped com-
ponents must be assembled inside a PEC using aseptic technique. 
The bottle may be used until it is empty, which usually occurs long 
before the labeled expiration. Soft packages of presaturated wipes 
must be wiped with sterile IPA before placing them inside the PEC. 
While these packages can be used in ISO 7 or ISO 5 air, once they 
are opened in ISO 7 air, they may not be moved into ISO 5 air. 
Further, when the packages are opened, fingers should touch only 
the one wipe that is pulled from the package. Staff must use a tech-
nique to close the packages that ensures no air is trapped inside 
and then the flap must be securely resealed. These sterile “presats” 
are valuable tools, but they are costly; failure to close the packages 
properly results in premature drying of the wipes. 

PP&P: Can the pharmacy be cited for having paper in the  
buffer room?
Douglass and Roth: There is no prohibition on having paper 
required for compounding (eg, compounding documentation or 



labels) in the ISO 7 or 8 spaces. In addition, it is not necessary 
to transfer compounding documentation and labels into the buf-
fer room in resealable bags. Consider that garbed workers shed 
more particles and contamination than paper does.

As long as the documentation is never placed in the ISO 5 
space, it can enter with the patient-specific or batch components 
and exit with the final CSPs. Although it is prudent to minimize 
paper, paper required for documentation is acceptable in the ISO 
7 and 8 spaces. Binders and large stacks of paper must not be 
stored in the ante or buffer rooms.

PP&P: When remodeling the cleanroom suite, should UV 
lights be installed?
Douglass and Roth: We do not recommend the use of UV lights, 
whether built into the ceiling or wheeled in from elsewhere in the 
hospital. These lights are more appropriate for high bioburden 
spaces, such as patient rooms. Because ante and buffer rooms 
have very low bioburden, if we follow the contamination control 
principles of proper material handling, hand hygiene, garbing, and 
conduct in cleanrooms, and maintain engineering controls that are 
working as intended, then this technology is definitely not neces-
sary in cleanrooms.

Also, it is critical to note that use of UV lights is not a substi-
tute for cleaning. These lights are disinfectants and do not clean 
the space by physically removing dirt and debris. When surfaces 
have not been cleaned to reduce the debris and dirt, they cannot 
be disinfected. Because these lights are “additive” only, they do 
not eliminate the need to perform manual cleaning with an EPA-
registered, one-step disinfectant cleaner. 

PP&P: If monthly cleaning is outsourced to the hospital’s en-
vironmental services (EVS) staff, can their SOPs be used for 
cleaning?
Douglass and Roth: You must create your own SOPs. Pharmacy 
can outsource many services (eg, environmental sampling, clean-
ing, certification, etc), but it cannot outsource the responsibility 
for proper cleaning, which always resides with the pharmacy. 
Cleaning sterile compounding spaces is significantly different 
than cleaning any other space in the hospital. 

Whether outsourcing daily or monthly cleaning, pharmacy 
should be aware of the following: 

  ■ If EVS performs daily cleaning, negotiate a specific time for 
cleaning to occur each day
  ■ Leave the space promptly when EVS arrives, since cleaning 
and compounding may not occur at the same time
  ■ Ensure there is another location in which to perform com-
pounding for stat orders when cleaning is underway
  ■ Plan on allotting EVS at least 60 minutes for the daily clean-
ing (to perform the activities and allow the room to dry)
  ■ The pharmacy is responsible for the development of de-
tailed, written hand hygiene/garbing and cleaning SOPs and 
documentation forms
  ■ The pharmacy is responsible for training EVS and for per-
forming written competency verification
  ■ Perform unannounced observations of daily and monthly 
cleaning
  ■ Perform review and QC of cleaning documentation

PP&P: What cleaning is required after certification?
Douglass and Roth: USP <797> does not detail specific require-
ments for cleaning after certification activities. However, check 
to see if your state has regulations governing cleaning after 
smoke testing or certification. 

We believe cleaning must be performed before resuming 
compounding after certification services. We have done a pre-
liminary study of the condition of the ISO 5 space by perform-
ing air and surface sampling inside the PEC after certification. 
Based on those results, we recommend cleaning and disinfect-
ing all interior surfaces of the PEC with an EPA-registered, one-
step sporicidal disinfectant cleaner and then wiping all surfaces 
with sterile IPA after the dwell time is achieved.

In the ISO 7 and 8 spaces, coordinate certification to occur 
immediately before monthly cleaning is due, so the space will 
be cleaned with the EPA-registered, one-step, sporicidal disin-
fectant cleaner after certification activities. At a minimum, after 
certification activities, perform a daily cleaning using the EPA-
registered, one-step, sporicidal disinfectant cleaner. 

PP&P: At the end of the day on Fridays, the PECs, buffer 
rooms, and the ante-room are cleaned. If no one enters the 
rooms again until Monday, must they be cleaned again be-
fore compounding on Monday morning?
Douglass and Roth: According to USP <797> (2008), which is 
currently enforceable, you do not have to clean Monday morn-
ing before beginning compounding. There is no rationale for 
cleaning if you left the room clean, all the engineering controls 
working, and if no particle-generating activity occurred. How-
ever, we recommend wiping every interior surface of the PECs 
with sterile IPA before starting to compound. 

USP <797> (2019) includes a provision stating that “If 
compounding is not performed daily, cleaning and disinfect-
ing must be completed before initiating compounding.” We do 
not agree with this requirement and can find no rationale to 
support it; however, your pharmacy must perform cleaning on 
Monday morning should USP <797> (2019) become enforce-
able as written. Perhaps if the new sterile compounding expert 
committee takes a second look at this requirement, we may see 
a change. ■
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