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AUDITING CONFORMANCE TO 
STANDARD OPERATING PROCEDURES

INTRODUCTION:  
“Auditing Conformance to Standard Operating 
Procedures.” How trivial is that?

Not so trivial if you’re about to take off on a jet plane. 
You certainly want the pilot to have set the flaps 
correctly and be lined up on the proper runway. Not 
so trivial if you’re undergoing surgery. You certainly 
want the anesthesia administered before the operation 
rather than after, and you hope the surgeon remembers 
that he’s replacing a heart valve and not a stent. 

In both instances, you want everyone involved to follow 
standard operating procedures (SOPs) exactly. There’s 
too much at stake for any deviations.

And so it is with cleanrooms.  Built, staffed, and 
equipped at costs ranging from millions to billions of 
dollars, cleanrooms require absolute conformance to 
SOPs with no deviations. Following the prescriptive 
rules of SOPs ensures that the integrity of the 
cleanroom is preserved, while ignoring SOPs runs  
the risk of compromising product quality and yield.  

Fortunately, cleanroom SOPs have been widely 
documented. The reader can refer to the IEST 
Recommended Practice “Cleanroom Operations”1,  
the ASTM Standard Practice “Cleanroom Operations”2, 
and the excellent article “Human Contamination”  
by Eudy3.

Typical cleanroom SOPs deal with basic requirements, 
procedures, and practices such as personnel hygiene 
and gowning, allowable materials and  movement in 
the cleanroom, unacceptable activities, transfer of 
articles into the cleanroom, and finally, cleaning and 
housekeeping operations. An audit is a rapid and 
effective method of verifying that cleanroom SOPs  
are being followed.

AUDITING THE CLEANROOM
This technical note has been developed to simplify the 
task of performing a cleanroom audit by following a 
logical, step-by-step approach. It is aimed at individuals 
who may be overwhelmed with the scope and magnitude 
of such an audit. 

a) Benefits of an audit
An audit (or multiple audits) can uncover situations in 
which cleanroom SOPs are being violated and permit  
corrective actions - e.g., training and protocol 
reinforcement – to occur. An experienced outside auditor 
can often see things that an internal auditor might miss. 
Regular audits often become a part of a corporate 
quality program. Performing regular audits also aids in 
preparation for customer visits to the cleanroom.

b) Limitations of an audit
Recognize that a cleanroom audit represents a one-
time snapshot of the cleanroom. Problems or protocol 
deviations may reveal themselves in a single audit. Also, 
cleanroom personnel may not have a positive outlook 
regarding an audit and may exhibit “auditphobia”4.

AUDIT DETAILS
There are two phases to the audit: preparation and 
execution. 

The preparation phase includes planning the logistics 
of the audit and familiarizing oneself with cleanroom 
SOPs. Because cleanroom SOPs are fully described in 
references 1-3, some time should be spent reviewing 
these documents so that any protocol deviations that 
occur during the audit will be immediately obvious  
to the auditor.

The audit should be scheduled with the appropriate 
escort(s), typically  cleanroom supervisors, shift 
supervisors, or quality control managers. Ideally, the  
audit should take place at a shift change, in the 
cleanroom, without advance warning. A “window tour” 
- viewing the cleanroom through a series of perimeter 
windows - is a poor substitute for actually gowning  
up and touring the cleanroom with notebook and  
pen in hand.
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AUDITING CONFORMANCE TO  
STANDARD OPERATING PROCEDURES 
CONTINUED

WHAT TO FOCUS ON
Of the various cleanroom SOPs described previously, 
those involving cleaning and housekeeping are of 
critical importance to the auditor. Why?  Because these 
activities are the ones that are frequently overlooked, 
ignored or done improperly. This is ironic, given the 
availability of information and published standards on 
how best to clean the cleanroom5, 6, 7.

CLEANROOM MAINTENANCE
There are a number of reasons that cleaning gets 
overlooked. First, no one wakes up in the morning 
excited about the prospect of cleaning. Next, human 
nature causes us not to worry a lot about cleaning the 
cleanroom, because the surfaces look clean and don’t 
seem to require additional scouring. Additionally, unless 
you’re looking at a particularly soiled surface, a surface 
doesn’t look much better (i.e., cleaner) after cleaning 
than it did before. This stems from the fact that the 
human eye has limited resolution and cannot detect 
surface particles that are smaller than about  
50 µm in diameter8.

Thus, the auditor must pay special attention to the 
wiping and mopping activities required to keep a 
cleanroom clean. Cleaning materials and supplies must 
be conveniently located near the surfaces to be cleaned. 
Convenience translates to protocol adherence9. If the 
cleaning materials are not close by, there’s a good 
chance that the required cleaning will be skipped. Also, 
the cleaning materials must be of appropriate quality to 
accomplish the cleaning task required without leaving 
behind undesirable residues or contamination.

The auditor remains aware of these issues as he or she 
exits the gown room and enters the cleanroom. If the 
auditor is coming into the cleanroom at the beginning 
of a shift change, there should be considerable cleaning 
underway to ensure that each operator cleans their 
immediate area. If such activities are not in progress,  
the auditor must determine from the cleanroom 
escort(s) when the cleaning is done, by whom, and  
with what products. 

PROPER WIPING
The auditor should verify that operators are wiping 
according to recommended cleaning protocols: 

• Wipe	is	quarter	folded.

• Wipe	is	dampened	with	the	proper	amount	of
cleaning liquid (typically isopropyl alcohol
solutions are used because they have good soil
removal capability, and they evaporate without
leaving a surface residue).

• Surfaces	are	wiped	in	linear	overlapping	strokes
from clean to dirty area.

• Wipes	are	refolded	to	expose	a	fresh	clean	wipe
surface after each wiping stroke.

• Wipes	are	properly	disposed	of	after	use.

In addition to observing wiping practices, the auditor 
will note general housekeeping and personnel practices. 
Does the cleanroom appear neat? Is trash lying about? 
Do environmental surfaces look clean and in good 
repair? Are operators maintaining proper gowning 
procedures in the cleanroom, (e.g., face masks covering 
mouth and nose, glove cuffs fitted over the gown 
sleeves, etc.)?  Eudy’s “Housekeeping Audit Evaluation 
Form,” which is Table 4 in reference 3, provides an 
excellent checklist for reference.

The auditor should ask many, many questions of the 
cleanroom escort(s) to learn the location of critical 
areas of the cleanroom. Typically, these are the areas 
closest to the manufactured product, and these areas 
require the most diligent cleaning with the cleanest 
wipes and supplies. All information observed is  
recorded in a notebook.

The execution phase addresses how the audit should 
be performed. It starts and ends in the gowning room. 
At the beginning of a shift change, there will be many 
individuals gowning up to enter the cleanroom. This 
affords the auditor the opportunity to view and record 
gowning activities and verify that proper gowning 
procedures are being followed. Furthermore, it allows 
you to demonstrate how articles that are brought  
into the gowning room to be used in the cleanroom  
are wiped down.
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AUDITING CONFORMANCE TO  
STANDARD OPERATING PROCEDURES 
CONTINUED

AUDIT REPORT
Audit  Date:    February 7, 2014

Report Date:    February 10, 2014

Facility:    Exel Electronics, Santa Clara, CA

Escorts:    Jim Jones, Susan Smith

Auditor:    Bob White

Area:    ISO Class 7 Gowning Room

CURRENT PRACTICE/OBSERVATION:
Operators don full protective garments, head covers 
and shoe covers prior to entering the ISO Class 
3 manufacturing area. The gowning rooms lacks 
a wipedown station equipped with appropriate 
wipers and cleaning solution or pre-wetted wipers.  
Consequently, articles that are carried from offices 
through the gowning room into the cleanroom are  
not being wiped down.

The audit progresses in methodical fashion in each 
distinct area of the cleanroom, with the auditor 
recording everything of note – protocol adherences  
as well as deviations. 

CONCLUDING THE AUDIT
The audit ends in the gowning room, where the 
auditor has the opportunity to observe the degowning 
procedure and verify that any gowns to be used 
again are not contaminated as they are removed. In 
the gowning room, there is also an opportunity to 
ask additional questions of the escort(s) to fill in any 
missing information.

FOLLOW UP
The auditor then compiles the audit notes and sends 
the escort(s) a written report of what was observed 
in each area, along with any recommendations for 
change.  The following is an example of a portion of a 
hypothetical audit report:
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RECOMMENDATION/BENEFIT:
Articles transported into the cleanroom will be 
contaminated with particles, skin oils, ionic constituents 
from perspiration, skin flakes etc.  These contaminants 
must be removed or there is a significant risk of 
contaminating the cleanroom through contact transfer.  
Exel may wish to consider installation of a wipedown 
station in the gowning room.  Optimally this station 
would be equipped with pre-wetted wipers consisting  
of a polyester-cellulose fabric dampened with 6% IPA.

CONCLUSION:
SOPs provide the “rules of the road” for cleanroom 
protocols.  Audits provide a means to ensure 
conformance to those rules.  A well-planned and 
executed audit provides (i) reassurance that the 
cleanroom is being maintained as required or (ii) a 
roadmap for improvement.


