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CHL SELF-STUDY LESSON PLAN

BY JANET STRONG, RN, BSN, CNOR, CRCST

Lesson No. CHL 380 (Supervisory Continuing Education - SCE)

Certified Healthcare Leadership (CHL) lessons 
provide members with ongoing education focusing 
on supervisory or management issues. These 
lessons are designed for CHL recertification, but 
can be of value to any CRCST in a management or 
supervisory role.

Earn Continuing Education Credits:

Online: Visit www.iahcsmm.org for online
grading.

By mail: Mailed submissions to IAHCSMM will not 
be graded and will not be granted a point value
(paper/pencil grading of the CHL Lesson Plans is
not available through IAHCSMM or Purdue 
University; IAHCSMM accepts only online 
subscriptions).

Scoring: Each online quiz with a passing score 
is worth 2 contact hours toward your CHL 
recertification (6 hours) or CRCST recertification 
(12 hours).

More information: IAHCSMM provides online 
grading service for any of the Lesson Plan varieties. 
Purdue University provides grading services 
solely for CRCST and CIS lessons. Direct any 
questions about online grading to IAHCSMM at 
312.440.0078.

LEARNING OBJECTIVES 
1. List the four stages of biofilm development
2. Identify potential biofilm locations in the decontamination area
3. Describe ways to prevent and remove biofilm in the decontamination area

Biofilm: Where Is It Hiding 
in the Sterile Processing 
Department?

B
iofilm is everywhere - from 
bumps on the outside of 
seashells to slime in the 
bottom of a bird bath, it takes 

advantage of any surface in the presence 
of water. Biofilm may take many years 
to grow, or it can form within hours. 
Healthcare facilities are certainly no 
exception to biofilm development. 
Studies link 65% of healthcare-acquired 
infections to biofilm origins (Brooke 
2008). Surprisingly, aside from the 
biofilm risk with residual soils, little 
thought goes toward biofilm within the 
Sterile Processing department’s (SPD’s) 
infection prevention strategies. It is 
important for managers to ensure that 
biofilm does not get the upper hand in 
the SPD.

Objective 1: List the four stages of  
biofilm development
Biofilm forms as a microbial natural 
defense mechanism within harsh 
environments. These complex structures 
can include several different types of 
microorganisms, including bacteria, 

fungi and algae, to name a few. Biofilm 
needs three things in order to grow and 
proliferate: a surface, water with a food 
source, and microbes. The surface can be 
smooth or rough. Microbes can attach 
to the surface using a special attachment 
process. Drains, water pipes, surgical 
instruments, flexible endoscopes, and 
water fountains offer ideal surfaces. 
Attachment is the first stage of biofilm 
development.
 The microorganisms, particularly 
bacteria, attach to the surface where 
they reproduce to form a single layer 
of bacteria, known as the monolayer. 
The microorganisms feed on nutrients 
left on the surface or those brought to 
them by the water. As the bacteria grow, 
they secrete chemicals that “cement” 
them in place. The secretions form the 
extracellular polymeric substance (EPS) 
or matrix. EPS is a sticky substance, 
similar to glue, that keeps the microbes 
attached; it forms the scaffolding for 
the biofilm’s structure. The longer the 
matrix remains, the more difficult is it to 
remove. Attachment and development 
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of EPS happens in just a few hours of 
contact with the surface.
 The second stage of development is the 
aggregation stage. The matrix becomes 
three-dimensional as microorganisms 
grow and divide. Other types of 
microorganisms in the environment 
begin to join and attach to the matrix. 
The immature biofilm is still easy to 
remove at this stage. At this stage, biofilm 
is susceptible to detergents, antibiotics, 
some disinfectants and sterilization 
processes. Biofilm diversification starts 
with signaling, the third stage. 
  The signaling stage, happens when 
the biofilm reaches maturity. Microbes 
within the biofilm release chemicals 
that act as messengers to attract other 
microorganisms to be part of the biofilm 
colony. The EPS matrix is strong; 
several layers thick, the biofilm develops 
channels and inlets to allow water 
in, bringing nutrients and removing 
waste byproducts. The thick layers 
form a protective barrier that prevents 
chemicals, heat and other biocidal agents 
from reaching the core. Once mature, 
biofilm is very difficult to remove. 
 The fourth and final stage is 
detachment. Individual cells or sections 
of the biofilm release into the water, 
travel to a new location and start the 
process all over again. 

Objective 2: Identify potential biofilm 
locations in the decontamination area 
When we think of biofilm, we usually 
think of instruments, particularly 
lumened devices. Instruments provide 
surface areas that are perfect for 
attachment. With regular exposure 
to water and food sources, biofilm 
can develop quickly; however, 
instrumentation is not the only location 
where biofilm can develop. 
 Many microorganisms live in biofilm 
that is formed in water systems. Water 
systems transport treated water from a 

water source to its use destination. As 
water systems age, water line breaks and 
leaks allow microorganisms into the 
system. Once there, they set up or join 
existing biofilm. The US Environmental 
Protection Agency (EPA) listed 10 
pathogenic organisms that traveled the 
water system and caused outbreaks in 
the agency’s 2002 risk assessment of 
drinking water systems. Microorganisms 
carried into the facility through water 
can establish biofilm within the facility 
water filtration systems and water piping. 
Managers must be aware of all water uses 
and the potential impact of waterborne 
contamination. Makeup water, dilution 
water, rinse water and cooling water 
can be sources of contamination. Even 
treated water that undergoes filtration 
can harbor microorganisms.
 Water systems, faucets and sink drains 
often carry Pseudomonas aeruginosa. 
This organism establishes biofilm in 
areas of low water flow or stagnation, 
typically within water pipe dead legs and 
low-flow non-metallic pipework. These 
areas have a higher level of nutrients to 
feed the biofilm. 
 Microorganisms do not need to come 
from the outside to establish a biofilm; 
room microorganisms can establish 
biofilm on surfaces repeatedly exposed 
to water. Water drains, leaking water 
faucets, waste hoppers, and hoses can 
all harbor biofilm that can be delivered 
during decontamination. This biofilm 
often appears as slime or discoloration in 
drain pipes and floor drains, in buildup 
on the water faucets and sprayers, or 
on films on the top of water in the 
hoppers. Biofilm can harbor many types 
of microorganisms. One study found 
carbapenem-resistant organisms in 
23 wastewater drains at acute hospital 
facilities as well as other organisms. 
(Carling 2018)
 An overlooked location for biofilm 
formation is Sterile Processing 

equipment. Biofilm can develop 
anywhere moisture can accumulate. 
Automated washers, automated high-
level disinfection (HLD) units, ultrasonic 
baths, and sinks are continually exposed 
to moisture (also, consider hoses and 
tubing used to connect instrumentation 
to leak testers, channel flows, and drying 
equipment). Reusable cleaning supplies 
such as drying towels, cleaning brushes 
and syringes may also harbor biofilm.
Lastly, look to the floor. Moisture can 
collect along walls, beneath sinks, 
underneath floor mats and wherever 
spills occur in the decontamination area. 
The floor has everything a biofilm needs 
to survive. 
 Understanding how biofilm is created 
and where it might form is the first part 
of the job. The second is preventing its 
formation.

Objective 3: Describe ways to prevent and 
remove biofilm in the decontamination area 
Preventing biofilm formation is the 
best way to manage it. Biofilm can be 
managed in two ways: removing at least 
one of the three things they need to 
grow and flourish (surface, water with 
nutrients, and microorganisms) and 
removing or destroying the immature 
biofilm as it forms.
 Obviously, one cannot remove 
the surface, but it can be kept dry. 
Countertops, both above and below the 
sink, and floors in the decontamination 
area should be kept dry. Spills should 
be cleaned up immediately and drying 
towels should be changed regularly.
 All instrumentation should be 
thoroughly dried. Drying cabinets 
and directed airflow should be used to 
dry lumens. Several tools and tests are 
available to inspect for residual moisture. 
Consider, also, the use of moisture 
checks. Train technicians to inspect 
areas where moisture might be trapped. 
Visual inspection under magnification is 
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critical. Also, consider using borescopes 
to evaluate internal channels, lumens 
and other difficult-to-see areas of the 
instrumentation.
 The next approach for preventing 
biofilm formation is the removal 
or destruction of microorganisms. 
Instrumentation should also be  
cleaned and disinfected or sterilized,  
as appropriate. All surfaces within  
the decontamination area should be 
regularly cleaned and disinfected; this 
includes counter tops racks, equipment, 
walls and floors. 
 Maintaining a disinfection protocol 
with Environmental Services (EVS), 
including checklists, is important. It is 
important to educate EVS employees on 
what biofilm is, along with the dangers 
associated with its formation. It should 
also be explained that biofilm cannot 
necessarily be seen with the naked eye. 
This education can increase attention to 
detail during the disinfection of the area.
 Establish a schedule for 
decontamination of equipment and look 
to the manufacturer’s instructions for use 
for procedures and frequencies. Also, use 
proven disinfection techniques for sink 
drains. Running hot water (120° F and 
above) down the drain may help with 
prevention; however, the temperature 
may not be hot enough to kill all 
microorganisms, especially after entering 
the cool drain. Using disinfectants 
labeled for this purpose is more effective.
Tap water used to rinse and clean 
instrumentation, basins and medical 
equipment can harbor microorganisms; 
therefore, Facilities should regularly 
test the water’s microbial levels at 
the dispensing points within the 
department. Immediate action should 
be taken when microbial levels are above 
allowable limits or contain pathogenic 
microorganisms. Once a biofilm is 
established within the facility’s water 
pipes, it can be nearly impossible to 

eliminate. Facilities in areas with known 
waterborne pathogenic organisms, such 
as Pseudomonas aeruginosa or Legionella 
sp., should consider water treatments 
and additives designed to control these 
organisms. These may include added 
chlorination, chlorine dioxide, copper 
or silver ionization, monochloramine 
and ozone. Facilities should also review 
piping schematics to eliminate dead legs 
or slow flow areas from the system.
 Biofilm in water reservoirs can be 
very challenging to treat and remove. 
Usually, chlorine is added to prevent 
bacteria from growing in the reservoirs. 
Hyperchlorination is also used to flush 
the reservoirs and lines. Maintenance on 
the water reservoirs and lines should be 
performed on a regular basis. 
 Once a mature biofilm has developed 
in or on instrumentation, room surfaces 
or equipment, removal becomes difficult. 
One might assume bleach is an effective 
way to remove the biofilm; however, 
the matrix protects the bacteria in the 
biofilm. Complete removal requires 
a combination of physical removal 
and chemical destruction. Only EPA-
registered chemistries that are compatible 
and labeled for the instrumentation or 
surfaces should be used. Brushes must 
be compatible with the surfaces and 
properly sized for the lumen or channel. 
Given the difficulty of removal, it is 
important to confirm the removal  
and destruction of the biofilm;  
therefore, microbial tests should be 
considered following cleaning and 
biofilm removal treatment.

Conclusion 
In the wet environment of 
decontamination, biofilm can form 
nearly anywhere. Biofilm is not only 
found on instruments but in the 
water treatment systems, water faucets 
and drains. The danger of a biofilm-
associated infection outbreak is real. 

Keeping surfaces dry and eliminating 
microbial bioburden can go a long way  
in preventing biofilm formation. 
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