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SELF-STUDY SERIES

Learning
Objectives
1) Explain the different chemical
indicator designs and mechanisms
of action

2) Identify steps to take when
Class 6 chemical indicators fail

3) Explain how to handle
conflicting results when multiple
indicators are used in the same load
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March 2009
The self-study lesson on this central service topic
was developed by STERIS Corp. The lessons are
administered by KSR Publishing, Inc.

Earn CEUs
The series can assist readers in maintaining their
CS certification. After careful study of the lesson,
complete the examination at the end of this sec-
tion. Mail the complete examination and scoring
fee to Healthcare Purchasing News for grading.
We will notify you if you have a passing score of
70 percent or higher,  and you will receive a cer-
tificate of completion within 30 days. Previous
lessons are available on the Internet at
www.hpnonline.com.

Certification
The CBSPD (Certification Board for Sterile Process-
ing and Distribution) has pre-approved this in-ser-
vice for one (1) contact hour for a period of five
(5) years from the date of original publication.
Successful completion of the lesson and post test
must be documented by facility management and
those records maintained by the individual until
re-certification is required. DO NOT SEND LES-
SON OR TEST TO CBSPD.

For additional information regarding certification
contact CBSPD - 148 Main Street, Suite B-1, Leba-
non, NJ 08833 (www.sterileprocessing.org). For
more information direct any questions to
Healthcare Purchasing News (941) 927-9345, ext
202.
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Class 6 emulating indicators:
Use failure to your advantage
by Pamela Carter RN, BSN, CNOR, and Heide Ames

Figure 1: Chemical indicator construction
using an ink formulation

Figure 2: Chemical indicator construction
using a physical indicator

C
hemical indicators have been
around as long as life itself. For ex-
ample, in nature, hydrangeas

bloom blue in acidic soil and pink in basic
soil, so they are an excellent indicator
of soil conditions.

In reality, what seems like a simple
color change is a complex series of re-
actions that must happen in just the
right way. Some chemical indicators,
including Class 6 emulating indicators,
use color changes to signal that the
conditions for sterilization have been
met. These seemingly simple color
changes tell a huge story about what
is really happening behind closed ster-
ilizer doors.

Indicator design
Chemical indicators are either physical or
chemical devices used to monitor one or
more of the process parameters of the steril-
ization cycle. They are organized into six
classifications. Each classification has specific
performance requirements and expectations.
In general, indicator performance becomes
more tied to the sterilizer cycle as the
indicator’s classification number increases.

Indicators used in today’s sterile process-
ing departments and perioperative suites are
based on two basic design types. The first
type uses an indicator ink printed on a sub-
strate. The ink contains one or more chemi-
cals that react with the critical variables of
sterilization (time, temperature, steam qual-
ity) to change color. The more variables that
are measured, the more complicated the
chemical reactions are.

The second type uses a material that
changes its physical state when exposed to
the variables of sterilization. The most
widely used physical indicators are the
“moving front” integrating indicators for
steam. These types of indicators use a solid

pellet that melts when exposed to the tem-
peratures of sterilization. The molten mate-
rial is absorbed and advances along a paper
wick that is visible through a window.

Current Class 6 emulating indicators use
an indicator ink design. The formulation for
each cycle-specific indicator controls a color
change with two or more chemical reactions.
The most common Class 6 emulating indi-
cators are composed of a two-part chemical
indicator reaction. The first reaction collects
steam energy. It must be exposed to steam
at a temperature and time appropriate to
achieve sterilization. Once enough of the ster-
ilization conditions have been delivered, the
second reaction occurs, changing the color
of the indicator to a completely different color
in a very short time. This is called a “total”
color change. In comparison, other chemical
indicator classifications are often formulated
to show a “tonal” color change in which the
indicators go through a gradual color change
over time until they reach a specific color
shade. (Figure 3.)

Class 6 emulating indicators are avail-
able as indicator strips used for internal

pack monitoring, flash indicator strips
used to monitor flash sterilization
cycles, and challenge packs used to
monitor steam sterilization cycles for
wrapped goods. The manufacturer’s
instructions for use as cleared by the
Food and Drug Administration (FDA)
state that the flash indicator strips and

indicator challenge packs may be used to
monitor all loads and all items within the
load. However, Class 6 emulating indica-
tors may not be used for weekly efficacy
testing or sterilizer qualification after in-
stallation, repair or relocation.
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Figure 3. Tonal vs. total color

Figure 4. Performance comparison for Biological,
Class 5 and Class 6 Indicators for two typical cycles

Performance specifications
Class 6 emulating indicators have defined
performance specifications: passing condi-
tions; failing conditions; and dry heat con-
ditions for steam emulating indicators. The
passing and failing conditions are defined
by the sterilization process and its critical
parameters (270° F for 4 minutes, for ex-
ample). They’re also specific to each ster-
ilization cycle.

The only Class 6 indicators currently
available in the United States are for steam
sterilization. Steam sterilizers have several
preprogrammed cycles. A specifically for-
mulated emulating indicator must be used
for each of these cycles. The dry heat test
for steam indicators specifies that the
chemical indicator will not show passing con-
ditions when exposed to dry heat conditions
of 137°C for 30 minutes. Testing of the Class
6 indicators demonstrates that, because they
are cycle-specific, Class 6 emulating indica-
tors can provide more sterility assurance for
the majority of specific sterilization cycles
(Figure 4).

Steps to take when an
indicator fails
Class 6 emulating indicators can fail within
instrument packs or within challenge packs
used to monitor loads. When an indicator
fails, it’s important to investigate all poten-
tial sources: equipment failure, processing er-
ror, environmental error, technician error
and sterility assurance monitor failure. Only
through investigation can the root cause of
the failure be identified and corrected before
it occurs again.
If an internal pack indicator fails
When an indicator inside a pack shows a
failing result, it indicates that the inter-
nal confines of a pack did not meet the
minimum required sterilization condi-
tions. What to do:
• Retrieve all the packs from the steriliza-

tion load and check for other failed in-
dicator strips.

• Review the cycle printout and chal-
lenge packs (if used) to ensure passing
conditions.

• If that is the only pack demonstrating a
failure, retrieve all similar packs from the
cycles before and after. If these also show
failing indicators, the problem is with
that type of pack. Determine the reason
for the failure and recall all the similar
packs that have been processed.

•  When multiple packs demonstrate fail-
ures within the same load, or a load
monitoring device or cycle printout in-
dicates that another identified problem

exists, recall the load and investigate how
many loads have been affected. All affected
loads must be recalled.

If a challenge pack fails
When a Class 6 challenge pack fails it indi-
cates that the sterilizer was unable to remove
air and penetrate the challenge pack with
steam (Table 1, next page). What to do:
•  The entire load must be reprocessed.
•  Investigate the reason for the failure. Re-

view previous cycles to determine the ex-
tent of the failure.

•  Recall all loads processed between the
failed Class 6 challenge pack and the last
passing challenge pack (Class 6 or biologi-
cal challenge pack, whichever is first).

What to do with conflicting results
Discrepant results may occur when more
than one type of challenge pack or indicator
is used within the same load. Whenever a

pack or indicator has failed, always reject
the load, even when some indicators
within the same load show passing con-
ditions. When challenge packs do not
agree (Class 6 challenge pack and biologi-
cal indicator challenge pack give differ-
ent results, for example), rule out false
positives. False positives are sterility as-
surance indicator results that show a bad
sterilization process even though it was a
successfully completed sterilization cycle.
If the failing result is a true positive (ei-
ther a growing BI or a failing Class 6), then
the failing challenge pack has detected a
sterilization failure that the other chal-
lenge pack did not (Table 2, next page).
Recall all loads processed since the last
passing challenge pack of that type.

Class 6 emulating indicators perform com-
plex reactive processes designed to monitor
all the critical variables of sterilization. As a
sterility assurance tool, they measure more
of the sterile processing cycle than other clas-
sifications of indicators. Class 6 flash indica-
tors and challenge packs for steam steriliza-
tion are used to monitor the conditions
within containers, pouches and wrapped
items, and allow the release of all loads and
all items within the load. Knowing how to
make the most of the information provided
by a Class 6 indicator’s “fail” result will help
sterile processing departments resolve ster-
ilization problems effectively. HPN

Pamela Carter, RN, BSN, CNOR is a clinical
education specialist for STERIS Corporation. She
provides clinical education, sterilization and in-
fection control training for STERIS’s Mid-Atlan-
tic Customers. She has nursing experience in a
variety of surgical service specialties. Carter holds

a Bachelor of Science degree in Nursing from
George Mason University, Fairfax, Virginia.
She is an active member of the Association of
periOperative Registered Nurses (AORN), the
Society for Gastroenterology Nurses and As-
sociates (SGNA), the International Association
of Healthcare Central Service Materiel Man-
agement (IAHCSMM), and the Association for
Professionals in Infection Control and Epide-
miology (APIC).

Heide Ames is the product manager, Ste-
rility Assurance, for STERIS Corporation,
responsible for managing the Company’s
entire offering of biological and chemical in-
dicators and integrators. She also has years
of experience as a senior scientist and micro-
biology laboratory manager for STERIS.
Ames holds a Bachelor of Science degree in
Biology from Niagara University. She is a

See SELF-STUDY on page 46
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Class 6 emulating indicators: Use failure to your advantage
Circle the one correct answer:

1. How many different designs
exist for chemical indicators?
a. Two b.   Three
c. Ten d.   Six

2. Which is an example of a
physical change chemical
indicator?
a. An indicator containing a pellet

that melts when exposed to
the conditions of sterilization

b. An indicator with a chemical
reaction that changes from
yellow to blue when exposed
to the conditions of
sterilization

c. A Self -Contained Biological
Indicator that dies when
exposed to the conditions of
sterilization

3. Emulating indicators are
designed to do which of the
following?
a. Measure two or more critical

variables
b. Match the performance of a

biological indicator
c. Show when all the critical

variables of sterilization have
been achieved that would have
killed a biological indicator

d. Show when all the critical
variables of sterilization have
been achieved for a specific
sterilization cycle

4. Which is true about a total color
change?
a. It’s a fast final color change
b. Is created through multiple

chemical reactions
c. It’s a tonal process
d. a and b
e. None of the above
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member of the Association for the Advancement
of Medical Instrumentation (AAMI), the In-
ternational Association for Pharmaceutical Sci-
ence and Technology (PDA), and the Interna-

5. For what applications are Class
6 emulating indicators used?
a. Qualification of steam

sterilizers
b. Internal pack monitoring
c. Monitoring all sterilization

loads and release of all items
d. a and b only
e. b and c only

6. Class 6 emulating indicators
eliminate the need for biological
indicators.
a. True
b.   False

7. What should be investigated when an
indicator strip or challenge pack shows
failing results?
a. Equipment failure, processing error,

environmental error, technician error
and sterility assurance monitor failure

b. Equipment failure, hospital policies,
processing error, environmental error,
technician error and sterility assurance
monitor failure

c. Equipment failure, processing error,
lighting, environmental error,
technician error and sterility assurance
monitor failure

tional Association of Healthcare Central Ser-
vice Materiel Management (IAHCSMM).
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8. A sterilized load may be released
when a Class 6 challenge pack
shows a failing result as long as
the biological indicator is passing.
a. True
b.   False

9. If only one pack in a load
demonstrates a failure, the next
step(s. are:
a. Retrieve all similar packs from the

cycles before and after.
b. If these also show failing

indicators, the problem is with
that type of pack.

c. Determine the reason for the
failure and recall all the similar
packs that have been processed.

d. a and c
e. a, b and c

10. Class 6 emulating indicators have
defined performance
specifications. The passing and
failing conditions are defined by
each cycle’s sterilization process
and its critical parameters.
a. True
b.   False
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Request for Scoring
•  I have enclosed the scoring

fee of $10. (Payable to KSR
Publishing, Inc. We regret
that no refunds can be given.
Multiple submissions may be
paid with one check.)

Detach exam and return to:
Continuing Education Division
KSR Publishing, Inc.
2477 Stickney Point Road, Suite 315B
Sarasota, FL 34231
PH: 941-927-9345 Fax: 941-927-9588

Table 1: Determining the extent of a recall
when both load monitoring devices fail.

Table 2: Determining the extent of a recall
when one load monitoring device fails.

SELF-STUDY from page 45

Cycle 
Number

Result of Class 6 (C6) 
Challenge Pack

Result of Biological Indicator (BI) 
Challenge Pack

1 Passed Passed

2 Passed Not monitored

3 Not monitored Not monitored

4 Not monitored Passed

5 Not monitored Not monitored

6 Failed Failed

Loads 5- 6 are recalled since both the C6 and BI detected  
the problem.

Cycle 
Number

Result of Class 6  
Challenge Pack

Result of Biological Indicator  
Challenge Pack

1 Passed Passed

2 Passed Not monitored

3 Not monitored Not monitored

4 Not monitored Passed

5 Not monitored Not monitored

6 Failed Not monitored 

Loads 3-6 are recalled since the C6 in cycle 6 was the only pack able to 
detect the problem.


