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Abstract: 

It is critical that every dental
practice has proper infection
control procedures in place to
reduce direct and indirect
routes of transmission of
infection. This newsletter will
discuss proper management,
cleaning and processing of
dental instruments to prevent
the spread of infections.

Learning Objectives: 

After reading this article the 
reader should be able to:

● Understand the three
classifications for levels of
disinfection.

● Know how to maintain proper
management and sterilization 
of instruments.

● Recognize different categories 
of patient-care items.

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●
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Introduction:

During the delivery of dental treatment, patients and
dental personnel are exposed to a variety of pathogenic
microorganisms including cytomegalovirus (CMV),
hepatitis B virus (HBV), hepatitis C virus (HCV), herpes
simplex virus types 1 and 2, HIV, Mycobacterium
tuberculosis, staphylococci, streptococci, and other
viruses and bacteria that colonize or infect the oral
cavity and respiratory tract. Potential routes of
transmission include:

1. Direct contact with blood, oral fluids 
(including saliva), other body fluids,
or other patient materials;

2. Indirect contact with contaminated objects
including instruments, equipment, or
environmental surfaces;

3. Contact of eyes, nose, mouth and/or mucous
membranes with droplets/spatter containing
microorganisms generated from an infected 
person when they cough, sneeze or talk; and

4. By inhalation of airborne microorganisms 
that can remain suspended in the air for 
long periods.1

In order to minimize the risk of transmission of
infection, all practitioners should incorporate
recommended CDC and OSHA infection control
guidelines into their daily practice and implement
Standard Precautions (Table 1) for every patient
contact regardless of the presence or absence of
infectious disease.1,2 While Standard Precautions
effectively reduce the risk of infection from direct
contact with blood, body fluids and spray/spatter,
clinicians must also be aware that indirect contact
with contaminated environmental surfaces and
patient care items such as instruments, devices, and
equipment poses a risk. Therefore, infection control
practices must be in place to reduce both direct and
indirect routes of transmission. The most significant
indirect risk is contaminated instruments and
related devices/equipment. During the delivery 
of dental care these items routinely become
contaminated with blood, debris and a variety of
microorganisms. Unless this contamination is
completely removed and the microbial populations
eliminated, subsequent use poses a significant
threat to patients and staff. This issue of the Forum
will discuss the most recent recommendations for
instrument management, cleaning, and processing
in the dental office. The next Forum will be
dedicated to the principles and devices for
instrument sterilization.
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Table 1:

Standard Precautions:
A Combination of Universal
Precautions and Body
Substance Isolation Practices

• Standard precautions are employed in
the care of ALL patients in the delivery
of routine dental care

• Wash hands before and after every after
patient contact.

• Wear gloves when touching blood, body
fluids, secretions, excretions and
contaminated items.

• Wear a mask and eye protection, or a face
shield during procedures likely to generate
splashes or sprays of blood, body fluids,
secretions or excretions.

• Handle used patient-care equipment and
linen in a manner that prevents the
transfer of microorganisms to people or
equipment.

• Use care when handling sharps.

• Use a mouthpiece or other ventilation
device as an alternative to mouth-to-
mouth resuscitation when practical.

Standard precautions are employed in
the care of ALL patients

Categories of Patient-Care Items:

Dental instruments, devices, and equipment,
commonly referred to as patient-care items, are
categorized according to the potential risk for
infection associated with that particular instrument/
device’s intended use.The CDC utilizes the Spaulding
Classification which divides patient-care items into
three categories; Critical, Semi-critical, or Non-
critical.1,3 A synopses of categories of patient-care
items and examples of each in dentistry is presented
in Table 2. Instruments and/or devices that are used
to penetrate soft tissue, contact bone, enter into or
contact the bloodstream, or other normally sterile
tissues of the mouth have the greatest risk of
transmitting infection and are considered Critical
Items. Critical items include surgical instruments,
periodontal scalers/curettes, scalpel blades and
surgical dental burs. Because these items present the



most significant risk, they must be sterilized by heat. Semi-critical items,
including the dental mouth mirror, amalgam condenser, reusable 
dental impression trays & dental handpieces, contact (touch) mucous
membranes, or non-intact skin, but will not penetrate soft tissue, contact
bone, enter into or contact the bloodstream, or other normally sterile
tissue of the mouth. Semi-critical items have a lower risk of transmission
of infection, but because the majority of semi-critical items in dentistry
are heat-tolerant, they also should be heat sterilized. If a semi-critical item
is heat-sensitive, it should, at a minimum, be processed with high-level
disinfection. Please note that although dental handpieces are considered
a semi-critical item, they should always be heat sterilized between uses
and not high level disinfected.1 Non-critical patient-care items contact
only intact skin,which can serve as an effective barrier to microorganisms,
and pose the least risk of transmission of infection.1,3 Non-critical items
include the X-ray head/cone, blood pressure cuff, stethoscope and
facebow and in the majority of cases, cleaning, or if visibly soiled, cleaning
followed by disinfection with an EPA-registered hospital disinfectant is
adequate. However, should the item become visibly contaminated with
blood, an EPA-registered hospital disinfectant with a tuberculocidal 
claim (intermediate-level disinfectant) should be used.1 As cleaning or
disinfection of certain non-critical patient-care items can be difficult or
might damage the surfaces, the use of disposable barrier protection of
these surfaces might be a preferred alternative.1

Levels of Disinfection

The CDC’s 1993 Guidelines called for the use of EPA-registered hospital
disinfectants with high-level activity for semi-critical patient-care items that
cannot withstand heat.1 Furthermore, the 2003 Guidelines state that a low-
level disinfectant with an HIV, HBV claim may be used for non-critical items
which are NOT visibly contaminated with blood.1 Clinicians should be

aware that the CDC and the Food and Drug Administration (FDA) classify
disinfectants differently than the EPA.The CDC and FDA adopted the same
basic terminology and classification scheme, based on the Spaulding
Classification,categorizing medical devices as critical,semi-critical,and non-
critical and to defining antimicrobial potency for processing surfaces
(sterilization, high, intermediate or low-level disinfection,).1,3-9 CDC/FDA
designates any EPA-registered hospital disinfectant without a
tuberculocidal claim as a low-level disinfectant and any EPA-registered
hospital disinfectant with a tuberculocidal claim as an intermediate-level
disinfectant (Table 3).1,3-9 Three levels of disinfection,high,intermediate,and
low, are used for patient-care devices and the intended use of the patient-
care item should determine the recommended level of disinfection. For
example items that are semi-critical require high level disinfection, while
with non-critical items intermediate or low level is acceptable.Regardless of
whether a disinfectant is being used for a patient-care item or clinical
contact surface, dental practices should follow the product manufacturer's
directions regarding concentrations and exposure time for disinfectant
activity relative to the indicated use.1,3-9

Handling of Contaminated Patient-Care Items 

Dental instruments contain many sharp edges and points that can
easily cause injury to anyone who handles these items. Therefore, all
contaminated instruments should be handled carefully to prevent
exposure to sharp instruments that can cause a percutaneous injury.
Instruments should be placed in a puncture-proof container at the
point of use to prevent percutaneous injuries during transport to the
instrument processing area. When handling contaminated patient-care
items the dental staff must employ the appropriate barriers including

gloves, masks and eye protection.1

Table 2:

Infection Control Categories of Patient-Care Items*

Category Definition Potential Risk Method of Dental Instrument/
of Disease Decontamination Patient-care Item
Transmission

Critical Penetrate soft tissue, Very high to high Sterilization Surgical instruments,
contact bone, periodontal scalers,
enter into or contact the scalpel blades,
bloodstream, or other normally surgical dental burs
sterile tissueof the mouth

Semi-critical Contact mucous membranes, Moderate Sterilization Dental mouth mirror,
or non-intact skin, but will not or amalgam condenser,
penetrate soft tissue, contact high-level reusable dental 
bone, enter into or contact the disinfection impression trays,
bloodstream, or other normally dental handpieces**
sterile tissue of the mouth

Non-critical Contact intact skin Low to none Intermediate X-ray head/cone,
to Blood pressure cuff,
low-level stethescope, facebow,
disinfection pulse oximeter

*Modified from MMWR Morb Mortal Wkly Rep. 2003, Dec. 19, 2003, Vol. 52, No. RR-17, 1-68.
**Although dental handpieces are considered a semi-critical item, they should always be heat sterilized between

uses and not high level disinfected.

Figure 1: BiozymeLT is a dual enzyme detergent
cleaner that dissolves blood and tissue within 
2 to 5 minutes in both room temperature and
warm water. Most enzymatic cleaners are only
effective in warm water. Can be used as a
presoak and in the ultrasonic.



Instrument Processing

The ultimate goal of instrument processing is to produce clean, sterile
dental instruments as safely as possible with the least amount of time
and effort. To accomplish this goal the dental office must have a clear
understanding of the techniques and procedures involved and have an
instrument processing area that is well designed and conducive to
accomplishing the multiple steps to achieve sterilization or high-level
disinfection. Sterilization is a complex process requiring specialized
equipment, adequate space, qualified personnel who are provided with
ongoing training,and regular monitoring for quality assurance.1 In order
to consistently process instruments that are adequately processed and
safe for reuse on patients, proper cleaning, packaging, sterilizer loading
procedures, sterilization or high-level disinfection methods must be
followed. Each and every member of the dental team should clearly
understand the principles of instrument processing and sterilization and
his or her responsibilities for these processes in the dental office.

Instrument Processing Area 

Proper management and flow of instruments is facilitated with a well-
designed instrument processing area. In order to establish and
maintain quality control and ensure safety, all instruments/patient-care
items should be processed in this designated central management
area. This area should be divided into sections based on the 5 steps of
instrument processing: receiving/decontamination, rinsing, drying,
packaging, sterilization and sterile storage. The flow of instruments
moves from “contaminated” to “clean” in an organized, logical
progression. Ideally, central sterilization should be as close as possible
to the operatories to reduce the distance required in transporting
contaminated instruments into the area.1 Counter surfaces should be as
smooth and seamless as possible and constructed with water and
chemical resistant, non-porous materials. If possible, separation with
walls or partitions should isolate the various sections to control
instrument flow and contain contaminants generated during

processing. However, if this is not possible due to space or other
restraints, adequate spatial separation might be satisfactory if the
dental staff who process instruments are trained in work practices to
prevent contamination of clean areas.1 Adequate space must be
allocated for the instrument processing area. If the space is insufficient
for the volume of work anticipated and the items to be stored,
significant compromise of the sterilization process may occur.

Receiving, Cleaning, and Decontamination 

Once safely transported to the instrument processing area,
contaminated instruments/devices, supplies, and equipment should
be sorted, cleaned, and decontaminated. Cleaning is essential. Oral
fluids, blood and debris, known as bioburden, readily adhere to
instruments. If this material is not completely removed,
sterilization/disinfection may be incomplete resulting in retention of
viable microorganisms that can pose a risk to patients of whom such
instruments are subsequently used and dental staff who handle them.1

Therefore, thorough cleaning must precede all disinfection and
sterilization processes. Cleaning and the removal of debris and
contamination can be achieved either by scrubbing with a surfactant,
detergent, and water, or by an automated process such as the
ultrasonic cleaner or washer-disinfector using chemical agents.1 After
cleaning, instruments should be rinsed with water to remove chemical
or detergent residue. During the cleaning process splashing should be
minimized and all instruments/devices should be considered
contaminated and appropriate barriers should be utilized.1

Cleaning can be accomplished in a number of different ways and
selection of methods and equipment are dependent of a number of
factors. Consideration must be given to the effectiveness of the cleaning
method, process, and equipment; compatibility with patient-care items
to be cleaned with a particular methodology and occupational health
and exposure risks to the personnel performing the cleaning process.
Use of automated cleaning equipment such as ultrasonic cleaners or

Figure 2: Manual cleaning/hand scrubbing places dental workers in close proximity to
contaminated instruments and is not the recommended method for routine instrument cleaning.
When hand scrubbing is performed, at a minimum, work-practice controls, such as using a long-
handled brush to keep the scrubbing hand away from sharp instruments, is recommended.

Figure 3: Dental workers should be trained in instrument management and instructed not to reach
into trays or containers holding sharp instruments that cannot be seen such as sinks filled with
soapy water or ultrasonic chambers in which sharp instruments have been placed.



washer-disinfectors does not require presoaking or scrubbing of
instruments, increasing efficiency and safety. Ultrasonic cleaners use
detergents (Figure 1) and sonic action to break up the bioburden
adherent on the instruments.As soiled instruments are placed into a wire
basket that is lowered into the solution chamber, the ultrasonic reduces
physical contact of the staff with contaminated instruments and frees
staff time to perform other tasks. Washer-disinfectors use heated, high
water flow rates and formulated detergents to automatically clean and
disinfect patient-care items. These units eliminate the need for
presoaking, hand scrubbing, rinsing and drying saving considerable time
and minimize staff contact with dirty instruments. The automated
processes are far more efficient and can increase productivity, improve
cleaning effectiveness, and decrease worker exposure to blood and body
fluids.1 Therefore, using automated equipment has the advantages that
they can provide a safer workplace and more efficient cleaning than
manually cleaning contaminated instruments.1,2

Manual cleaning/hand scrubbing place dental workers in close
proximity to contaminated instruments, and is therefore, not the
recommended method for routine instrument cleaning. It should be
used only when mechanical cleaning fails to remove debris. When hand
scrubbing is performed, at a minimum, work-practice controls, such as
using a long-handled brush to keep the scrubbing hand away from sharp
instruments are recommended, (Figure 2). In order to avoid injury from
sharp instruments, puncture-resistant, heavy-duty utility gloves should
be worn when handling or manually cleaning contaminated instruments

and devices. Additionally, employees should be trained in instrument
management and instructed not to reach into trays or containers holding
sharp instruments that cannot be seen, such as sinks filled with soapy
water or ultrasonic chambers in which sharp instruments have been
placed, (Figure 3). Other work-practice controls should include the use of
a strainer-type basket to hold instruments and forceps to remove the
items. Because splashing is likely to occur, a mask, protective eyewear or
face shield, and gown or jacket should be worn.1,2 Lids should be closed
when running ultrasonic cleaners to minimize spatter and bioaerosol. If
manual cleaning is performed, but cannot be performed immediately,
placing instruments in a puncture-resistant container and soaking them
with detergent, a disinfectant/detergent, or an enzymatic cleaner will
prevent drying of patient material and make cleaning easier and less
time-consuming. Liquid chemical sterilant/high-level disinfectant (such
as glutaraldehyde) is not recommended as a holding solution and a high-
level disinfectant should never be used for surface disinfection.1

Preparation and Packaging 

Once cleaned, instruments move to the next section of the processing
area where they should be inspected for breakage/damage, assembled
into sets or trays,and wrapped,packaged,or placed into container systems
for sterilization.1 Any instruments requiring special consideration, such as
hinged instruments which should be processed open and unlocked,
should be performed at this time.1 An internal chemical indicator should be
placed in every package and an external chemical indicator (chemical

Table 3:

Synopsis of Sterilization and Disinfection 
Patient Care Items and Environmental Surfaces1

Sterilization High Intermediate Low
Level Disinfection Level Disinfection Level Disinfection

Microbial All microorganisms; All microorganisms; Vegetative bacteria; Kills most vegetative bacteria;
Kill Including spores Does not kill spores most fungi and viruses. some fungi and viruses.

Tuberculocidal: Inactivates Not tuberculocidal:
Mycobacterium bovis. Does not inactivate 

Does not kill spores Mycobacterium bovis

Methodology/ Heat automated: Heat automated: Liquid contact: Liquid contact:
Examples High Temperature: Washer-disinfector EPA-registered hospital EPA-registered hospital 

Steam, dry heat, Liquid immersion: level disinfectant with level disinfectant with no 
unsaturated (Low Temp.): tuberculocidal activity claim for tuberculocidal activity.
chemical vapor Chemical sterilants/ Must have label claim for HIV 

Low Temperature: High level and hepatitis B virus potency
Ethylene oxide, disinfectants for clinical contact surfaces.
plasma peroxide

Liquid immersion:
Chemical Sterilants/
High level disinfectants

Patient-care High Temp.: Heat-sensitive Non-critical  Non-critical 
Items Heat tolerant critical critical and with visible blood without visible blood

and semi-critical; semi-critical
Low Temp.:

Heat-sensitive critical 
and semi-critical

Environmental Clinical contact surfaces Clinical contact surfaces 
Surfaces contaminated with not-contaminated with 

blood; Blood spills on blood; Housekeeping surfaces.
housekeeping surfaces.






