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The self-study lesson on this central service topic 
was developed by 3M Health Care. The lessons are 
administered by KSR Publishing, Inc.

earn Ceus
The series can assist readers in maintaining their CS 
certifi cation. After careful study of the lesson, com-
plete the examination at the end of this section. Mail 
the complete examination and scoring fee to Health-
care Purchasing News for grading. We will notify you 
if you have a passing score of 70 percent or higher,  
and you will receive a certifi cate of completion within 
30 days. Previous lessons are available on the Internet 
at www.hpnonline.com.

Certifi cation
The CBSPD (Certifi cation Board for Sterile Processing 
and Distribution) has pre-approved this in-service for 
one (1) contact hour for a period of fi ve (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-certifi cation is required. DO 
NOT SEND LESSON OR TEST TO CBSPD. 

For additional information regarding certifi cation con-
tact CBSPD - 148 Main Street, Suite C-1, Lebanon, NJ 
08833 • www.sterileprocessing.org. For more infor-
mation direct any questions to Healthcare Purchasing 
News (941) 927-9345, ext 202.

Learning 
Objectives
1. Discuss three potential sources 

of surface stains on surgical 
instruments.

2. Describe steps to identify which 
source is the culprit in a particular 
situation.

Sponsored by:

The purpose of this self-study article is 
to discuss instrument stains, specifi cal-
ly surface stains, not corrosion stains. 

The term “stainless steel” certainly doesn’t 
mean that instruments won’t get stained. 
The reader will understand the three typical 
sources of surface stains. The article then 
presents some troubleshooting steps to 
identify which of the three likely sources is 
the culprit, and possible next steps.

A careful reading of “AAMI ST-79: Com-
prehensive guide to steam sterilization and 
sterility assurance in health care facilities”1

identifi es three sources of surface stains after 
instruments have left the decontamination 
process. They are:
1. The steam system
2. The fi nal rinse, whether after the instru-

ment is washed manually or in a mechani-
cal washer

3. The fi nal rinse of the textile product or 
sterilization wrap.
Let’s look at the sources individually. 

Then we’ll suggest a path to determine 
which of the sources to “zero in” on.

Stains caused by 
the steam system
AAMI ST-79 Section 3.3.4.3 “Steam purity” 
has this to say: 

“The boiler feedwater source, treat-
ment chemicals used, and the design and 
maintenance of the steam supply system 
should minimize the presence of potential 
contaminants in the steam. The feedwater 
should be treated so that its condition and/
or chemistry do not damage the boiler or the 
steam lines. Boiler additives and feedwater 
conditioners should be monitored. The 
use of such compounds on a batch basis 
is not recommended for sterile processing 
applications. Only additives and condition-
ers approved for use in the food and drug 
industries should be used (21 CFR 173.310 
and 21 CFR 200.11). The addition of similar 
additives or conditioners to the steam in 
the steam distribution system is also not 

Troubleshooting surface 
stains on instruments 
after steam sterilization
by Walt Deacon, Thermo Diagnostics

recommended, because it can cause pack 
and instrument staining and/or instrument 
damage.”

Note that the standard is saying the 
chemicals can be used, but they should not 
be injected INTO THE STEAM LINE, espe-
cially the ones supplying sterile processing. 
The type of chemicals most often injected 
into the steam lines are called amines. They 
are used to neutralize condensate that can 
become acidic. The acid forms when carbon 
dioxide meets cool condensate, and can cor-
rode the piping. This will cause black rust 
stains from corroded steel or iron piping. 
So, the amines help prevent staining, but 
should be monitored as Section 3.3.4.3 goes 
on to say:

“Caution is advised in the use of amines 
for conditioning steam lines (as opposed to 
the use of amines in feedwater treatment) 
because amines can stain packaged items 
within the sterilizer.

Rationale: The hardness and pH of the 
water affect the purity of the steam gen-
erated in the boiler. It is important that 
boiler additives and feedwater condition-
ers be monitored to prevent carryover of 
excessive chemicals into the steam used for 
sterilization.”

To prevent the rusting of older systems 
from reaching the sterilizer, Section 3.3.4.3 
also suggests:

“In-line fi lters should be used to remove 
particulate matter, such as scaling that can 

Stain on instrument viewed under microscope
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occur as systems age. In-line filters 
should be installed as close to the 
sterilizer as possible, and they 
should include a drip leg or trap 
for condensate removal.”

If the stain is more brown-
ish in color, it can be caused by 
boiler carryover. Steam special-
ists know that all boilers “throw” 
some liquid water out with the 
steam gas. The boiler piping is 
normally designed to remove 
this liquid water. The piping is 
called a “boiler header” and is an 
oversized piece of pipe equipped 
with drain valves called steam traps 
(see Figure 1). The header catches the liquid 
water, and the steam trap drains it out of 
the pressurized piping. However, there 
are two conditions in the boiler that can 
overwhelm the boiler header and let liquid 
water into the piping servicing sterile pro-
cessing. These two conditions are priming 
and foaming. Priming is a bouncing water 
level in the boiler. Foaming is similar to 
what happens when you boil potatoes. By 
adding starch (that dissolves off the po-
tato) the solids concentration in the water 
increases. The water is much more likely to 
“boil over” and make a dirty mess on the 
stovetop. The same exact thing can happen 
in the boiler, only now the dirty mess can 
end up in the sterilizer. Where do the solids 
come from in the boiler? Most healthcare 
facilities return about 85% of the boiler 
water as condensate (which is like clean 
distilled water) the rest has to come from 
fresh water. This fresh water has minerals 
dissolved in it, so the concentration of solids 
in the boiler is always increasing, making it 
likely to prime or foam.

To keep this from happening, the boiler 
plant personnel monitor and control the 
total solids and the pH of the boiler water. 
They also monitor the performance of the 
steam traps, which are essential to removing 
any liquid water.

If you suspect staining is being caused by 
the steam system, here are some trouble-
shooting steps:
1. Identify the most likely instrument set. Is 

it a heavy orthopedic set, or is it showing 
up on peel packs too?

2. Make up two test loads with those likely 
instruments.

3. Sterilize one test load in-house and take 
the other across town or down the road 
to another facility with a sterilizer set-up 
close to that of your own facility. Check See self-study series on page 38

and see if the stains repeat after the test 
load is sterilized at the other facility. If 
they do, it could be:

Stains caused by the rinse of the 
washer  
AAMI ST-79 Section 7.5.4 “Rinsing” has 
this to say: 

“Whether manual or mechanical cleaning 
has been performed, the device should be 
thoroughly rinsed to ensure that loosened 
debris and detergents are adequately 
removed. Tap water can be used for rins-
ing to ensure that copious volumes are 
used. However, the final rinse should be 
performed with treated water that is of a 
quality that does not contribute to staining 
or contamination of the instrument. 

“Some automated washers can provide a 
final rinse with whatever grade of water is 
made available (e.g., deionized, distilled, or 
RO water). It should be recognized that de-
ionized, distilled, or RO water might contain 
pyrogens, especially if the water treatment 
equipment is not properly maintained. 
Therefore, regular maintenance of the water 
treatment process is essential.

Rationale: The final rinse after cleaning is 
extremely important because any residuals 
after this stage will likely remain on the 
instrument and could therefore detrimen-

tally affect disinfection and sterilization 
efficacy and/or cause adverse 
reactions in the patient that 
the instrument is subsequently 
used on. Tap water varies con-

siderably, depending on the 
geographic location and 
season. However, it can 
still be used as part of the 

final rinse provided that the 
last water used in this final 

rinse stage is of adequate quality to 
ensure that there are no staining issues 
(i.e., use of treated water for the entire final 
rinse could be prohibitively costly, so users 
need guidance regarding rinse water op-
tions and when it is safe to use tap water).”

Note that the standard is calling for 
“treated” water. This does not mean 
softened. Softening only trades sodium 
for calcium and magnesium, and the 
same level of solids is in the water. Many 
facilities are able to get good final rinse 
without treated water, if the water source 
comes from rain, such as Chicago’s, which 
comes from Lake Michigan. You may find 
that your water supplier switches between 
sources, i.e., if in dry summer conditions 
they switch from surface (rain) source to 
a well, which contains carbonates. The 
carbonates impact the steam system as well 
as final rinse (see article “Non-condensable 
Gases - Undesirable contaminants in your 
steam supply”2). Note the term deionized 
is often abbreviated as DI water, and used 
interchangeably with RO (which stands 
for reverse-osmosis). In either case, DI-RO 
systems need to have a monitor or test kit 
to be sure they are working. You need to 
find this equipment and be sure it is being 
used regularly.

If you suspect staining is being caused by 
the final instrument rinse, here are some 
troubleshooting steps:
1. Identify the most likely stained set.
2. Make up two test loads with those likely 

instruments.
3. Run one set through your washer-decon-

taminator and take the other set across 
town (or down the road) to another facil-
ity with a washer-decontam set-up close 
to that of your own facility. Have the set 
washed and rinsed there. While you are 
there, identify what type of water treat-
ment is used on their final rinse. Bring the 
instruments back, and sterilize both sets 
in your equipment. If the stains repeat on 
both sets, it’s probably:

Stained disposable wrap

Figure 1: Boiler Header 
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Stains caused by the rinse of the textiles  
AAMI ST-79 Section 8.3.5 “Textile packs” has this to say:

 “Wrappers made of woven textiles are reusable. The barrier 
qualities of new textile wraps are diminished by repeated launder-
ing and sterilization cycles. Before each use, textile wraps should 
be laundered, delinted, and inspected (over illuminated tables) for 
holes, worn spots, 
breaks in or separa-
tion of the fabric, and 
stains. …The num-
ber of uses of textiles 
that have a defined 
use life should be 
monitored. See also 
ANSI/AAMI ST65.”

The same concern 
with final rinse wa-
ter during the wash-
ing of textiles exists 
as for washing the instruments. Remember that every sterilization 
cycle that involves steam, creates a hot, wet, saturated condition 
during the middle of the cycle. Impurities can “wash out” during 
this wet condition, and drain by gravity to the bottom of whatever 
is being sterilized. 

If you suspect staining is being caused by the final textile rinse, 
here are some troubleshooting steps:
1. Acquire either disposable or brand new (preferably white) 

textiles.
2. Identify the most likely stained set.
3. Make up two test loads, one with normal textiles (pre-inspect for 

stains!), one with the new or disposable textiles.
4. Sterilize as normal in two separate cycles, and compare.
5. You can also call the textile laundry, and see what other sterile 

processing departments they service. Give those folks a call and 
see if their experience is similar.

Conclusion 
Troubleshooting instrument surface stains can be done by the 
process of elimination. There are three potential sources of post 
decontamination stains. They are the steam system, and the final 
rinse of both the instruments and textiles. Having a good relation-
ship with a nearby sterile processing department using equipment 
similar to yours is very helpful in the troubleshooting process. It 
allows you to zero in on the suspected source of the stain so you 
can focus on more detailed investigations with your equipment 
vendors and facilities engineers. HPn

References

1. Association for the Advancement of Medical Instrumentation. Comprehensive guide to steam 
sterilization and sterility assurance in health care facilities. ANSI/AAMI ST79:2010 & A1:2010 & 
A2:2011 & A3:2012. Arlington, VA: AAMI, 2012. American National Standard

2. Healthcare Purchasing News. Self Study Series - Noncondensible gases: Undesirable contaminants 
in your steam supply. August 2007.

Walter T. Deacon is Vice President of Thermo Diagnostics Company 
LLC, a steam system performance audit firm based in West Lafayette, IN. 
With 30 years of industry experience, he has a bachelor’s degree in me-
chanical engineering technology from Purdue University and a master’s 
degree in business administration from Western Michigan University. 
He can be reached at (765) 714-4237 or via e-mail at wdeacon@thermo-
diagnostics.com.

Stained textile

Troubleshooting surface stains on 
instruments after steam sterilization

1. Steam is always the source of stained instruments. 
A. True B. False

2. Liquid water always stays in the steam boiler.
A. True B. False

3. Steam boiler water can be high enough in solids concentration to foam. 
A. True B. False

4. Treatment chemicals are seldom used in the boiler system. 
A. True B. False

5. ro is a term for untreated contaminated water. 
A. True B. False

6. Di is an abbreviation for distilled water. 
A. True B. False

7. Textiles can be contaminated by not being well rinsed. 
A. True B. False

8. Demineralized water is always required for final instrument rinse. 
A. True B. False

9. Sterile processing departments function best on their own, especially when 
troubleshooting stains. 
A. True B. False

10. Facilities engineers and equipment vendors are of no use when trouble-
shooting stains. 
A. True B. False

Circle the one correct answer:

request for Scoring
o  I have enclosed the scoring fee of $10 for EACH test taken. (Payable to 

KSR Publishing, Inc. We regret that no refunds can be given. Multiple 
submissions may be submitted in bulk and paid with a single check 
for the bulk sum.)

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