


INFECTION CONTROL 

IN DENTISTRY



o As a matter of  fact, the dentist, dental assistant, dental 

hygienist and dental technician are at risk of  exposure to 

disease agents through contact with blood or other 

potentially infectious materials.

o So by studying and by carefully following the infection 

control and safety guidelines, all the team work can minimize 

the risks of  disease transmission to himself  and to the 

patients in the dental office.

o All practitioners should incorporate recommended CDC, 

ADA and OSHA infection control guidelines into their daily 

practice .







• INFECTION CONTROL – Also called 

“exposure control plan” by OSHA is a 

required office program that is designed to 

protect personnel against risks of  exposure to 

infection.

Terminology and Methods of  Control
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Definitions:

CDC:

Center of  Disease Control and Prevention 

ADA:

American Dental Association.

ADAA:

American Dental Assistants Association.

OSHA:

Occupational Safety and Health 

Administration.

OSAP:

Organization for Safety and Asepsis 

Procedures.

EPA:

Environmental Protection Agency.

FDA :

Food and Drug Administration.

NIOSH:

National Institute for Occupational 

Safety and Health.





Chain of  Infection

Pathogen

Source

ModeEntry

Susceptible Host

All links must be connected for infection to take  place

(sufficient virulence

& adequate numbers)

(allows pathogen to

survive & multiply)

(of  transmission  

from source to host)
(portal that the  

pathogen can  enter 

the host)

(i.e., one that is not immune)



Modes of  Diseases Transmission

• Direct contact with blood or body fluids

• Indirect contact with a contaminated 

instrument or surface

• Contact of  mucosa of  the eyes, nose, or mouth

with droplets or spatter

• Inhalation of airborne microorganisms





Direct and indirect contact spread of  infection

• Direct contact is the most easily appreciated mode of  infection spread 

caused by dental professionals. 
• Contact or direct spread occurs from person to person, 

• Indirectly by touching surfaces contaminated by used equipment and splatter, or 

objects such as contaminated towels.

• Pathogens transmitted by direct contact include 
✓ The herpes group of  viruses 

✓ Herpes simplex virus (HSV), Varicella Zoster virus (VZV) and Epstein–Barr virus 

(EBV), 

✓ HBV

✓ viruses causing the common cold, flu, and corona



Direct and indirect contact spread of  infection 

(continue…)

• Direct contact is the most easily appreciated mode of  infection 

spread caused by dental professionals. 
• Contact or direct spread occurs from person to person, 

• Indirectly by touching surfaces contaminated by used equipment and splatter, 

or objects such as contaminated towels.

• Pathogens transmitted by direct contact include 
✓ Many bacterial infections could potentially be transmitted by direct and indirect 

contact in the dental clinic, but the one which causes most concern, especially 

in oral surgery, is S. aureus, in particular MRSA.& VRE



Percutaneous transmission of  infection

• Many organizms are potentially transmissible in the occupational setting via 

percutaneous (sharps) (see Figure 2.2) or mucocutaneous (mucous 

membrane/broken skin) routes. 

• The so‐called blood‐borne viruses (BBVs) are our primary concern. 

• The BBVs, which present the most significant cross‐infection hazard to HCWs, 

are those that exhibit carrier with persistent viraemia and replication. These 

include 
• HIV

• Hepatitis B

• Hepatitis C, and D.



Bloodborne Pathogens



Preventing Transmission of  

Bloodborne Pathogens

• Are transmissible in health care settings

• Can produce chronic infection

• Are often carried by persons unaware of  their infection

Bloodborne viruses such as hepatitis B virus (HBV), 

hepatitis C virus (HCV), and human immunodeficiency 

virus (HIV)



Potential Routes of  Transmission of  

Bloodborne Pathogens

Patient DHCP

DHCP Patient

Patient Patient



Factors Influencing Occupational Risk of  
Bloodborne Virus Infection

• Frequency of  infection among patients

• Risk of  transmission after a blood exposure (i.e., type of  

virus)

• Type and frequency of  blood contact



Average Risk of  Bloodborne Virus 

Transmission after Needlestick

Source Risk

HBV

HBsAg+ and HBeAg+ 22.0%-31.0% clinical hepatitis; 37%-62% 

serological evidence of  HBV infection

HBsAg+ and HBeAg- 1.0%-6.0% clinical hepatitis;  23%-37% 

serological evidence of  HBV infection

HCV 1.8% (0%-7% range)

HIV 0.3% (0.2%-0.5% range)



Concentration of  HBV in Body Fluids



Source: Cleveland et al., JADA 1996;127:1385-90. 

Personal communication ADA, Chakwan Siew, PhD, 2005.
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Hepatitis B Vaccine

◆ Vaccinate all DHCP who are at risk of  exposure to 

blood

◆ Provide access to qualified health care professionals for 

administration and follow-up testing

◆ Test for Ab-HBs 1 to 2 months after 3rd dose



Transmission of  HBV from Infected DHCP 

to Patients

• Nine clusters of  transmission from dentists and oral 

surgeons to patients, 1970–1987

• Eight dentists tested for HBeAg were positive

• Lack of  documented transmissions since 1987 may 

reflect increased use of  gloves and vaccine

• One case of  patient-to-patient transmission, 2003



Occupational Risk of  HCV
Transmission among HCP

• Inefficiently transmitted by occupational 

exposures

• Three reports of  transmission from blood splash 

to the eye 

• Report of  simultaneous transmission of  HIV and 

HCV after non-intact skin exposure



HCV Infection in 

Dental Health Care Settings

• Prevalence of  HCV infection among dentists similar to 

that of  general population (~ 1%-2%) 

• No reports of  HCV transmission from infected DHCP to 

patients or from patient  to patient 

• Risk of  HCV transmission appears very low



Transmission of  HIV from Infected 

Dentists to Patients

• Only one documented case of  HIV transmission 

from an infected dentist to  patients

• No transmissions documented in the investigation 

of  63 HIV-infected HCP (including 33 dentists or 

dental students)



Health Care Workers with Documented and Possible 
Occupationally Acquired HIV/AIDS 

CDC Database as of December 2002

* 3 dentists, 1 oral surgeon, 2 dental assistants

Documented Possible

Dental Worker 0 6 *

Nurse 24 35

Lab Tech, clinical 16 17

Physician, nonsurgical 6 12

Lab Tech, nonclinical 3 –

Other 8 69

Total 57 139



Risk Factors for HIV Transmission after Percutaneous 
Exposure to HIV-Infected Blood 

CDC Case-Control Study 

• Deep injury

• Visible blood on device

• Needle placed in artery or vein

• Terminal illness in source patient

Source: Cardo, et al., N England J Medicine 1997;337:1485-90.



Characteristics of  Percutaneous Injuries 

Among DHCP

• Reported frequency among general dentists has declined

• Caused by burs, syringe needles, other sharps 

• Occur outside the patient’s mouth

• Involve small amounts of  blood

• Among oral surgeons, occur more frequently during 
fracture reductions and procedures involving wire



Exposure Prevention Strategies

• Engineering controls

• Work practice controls

• Administrative controls



Engineering Controls

• Isolate or remove the hazard 

• Examples:

• Sharps container

• Medical devices with injury protection features 

(e.g., self-sheathing needles)





Work Practice Controls

◆ Change the manner of  performing tasks

◆ Examples include:

• Using instruments instead of  fingers to retract or 

palpate tissue

• One-handed needle recapping



Administrative Controls

• Policies, procedures, and enforcement measures

• Placement in the hierarchy varies by the problem 

being addressed

• Placed before engineering controls for airborne 

precautions (e.g., TB) 



Post-exposure Management Program

• Clear policies and procedures

• Education of  dental health care personnel (DHCP) 

• Rapid access to

• Clinical care

• Post-exposure prophylaxis (PEP)

• Testing of  source patients/HCP



• Wound management

• Exposure reporting

• Assessment of  infection risk

• Type and severity of  exposure

• Bloodborne status of  source person

• Susceptibility of  exposed person

Post-exposure Management









Spread of  infection by air‐borne

and respiratory secretions

• Dental personnel are exposed to aerosolized water from the dental unit waterlines 

as well as aerosols of  the patient’s saliva, blood and respiratory secretions, generated 

during use of  high‐speed rotary instruments and ultrasonic scalers.

• Organizms which may be transmitted in aerosols include 
• Mycobacterium tuberculosis and 

• Respiratory viruses, such as 
• rhinoviruses (cause the common cold), 

• Adenoviruses

• Influenza viruses. 

• Corona viruses

• Some of  the Herpes viruses such as VZV and EBV can also be transmitted from respiratory 

secretions.

• The risk of  occupational infection from waterlines is mainly from legionellae spp.





Diseases Transmission in Dental Office

Diseases Transmission in Dental Office

The dental office should have an infection control program to

prevent the transmission of disease from the following :

o Patient to dental team

o Dental team to patient

o Patient to patient

o Dental office to community ( include dental team’s 

family )

o Community to dental office to patient

o To prevent such infections, following is a list of  all those 

procedures and precautions that together constitute infection

control.



Why , Who and what

Why is infection control necessary in dentistry ?

Dental staff  and patients may be exposed to a wide variety of  

pathogenic  microorganisms .

Who is responsible for infection control in the dental office ?

Each member of  the dental team must follow the recommended 

guidelines



Why , Who and what

What should be done to prevent the transmission of  disease in the dental  

office ?

The most effective ways to prevent the transmission of  diseases includes :
1. Hand washing

2. Gloves

3. Face masks

4. Protective eye wear

5. protective clothing

6. instrument sterilization and disinfection



• These guidelines should be followed each time treatment

is performed because we are never certain of the patient's

status, either because they themselves do not know or

because they have chosen not to inform their healthcare

providers of their condition.

• Following these guidelines for every patient is called

"Standard Precautions".



Elements of  Standard Precautions

• Handwashing

• Use of  gloves, masks, eye protection, and gowns

• Patient care equipment

• Environmental surfaces

• Injury prevention



1. Immunization

2. Patient screening

3. Hand washing

4. Barrier techniques -

• Personal Protective Equipment (PPE)

• Rubber dam, Pre-procedural rinsing

5. Needle & sharp instrument safety

• Occupational Exposure To Blood/Body Fluids 

6.Instruments sterilization and disinfection 

7.Surface disinfection

8. Radiographic asepsis

9. Laboratory asepsis

10.Infectious dental waste management & disposal

Standard Precautions





Personnel Health Elements of  an 

Infection Control Program

• Education and training

• Immunizations

• Exposure prevention and postexposure management

• Medical condition management and work-related illnesses and 

restrictions

• Health record maintenance





Hand Hygiene



Why Is Hand Hygiene Important?

• Hands are the most common mode of  pathogen 

transmission

• Reduce spread of  antimicrobial resistance

• Prevent health care-associated infections



Hands Need to be Cleaned When

• Visibly dirty

• After touching contaminated 

objects with bare hands

• Before and after patient treatment 

(before glove placement and after 

glove removal)







Hand Hygiene Definitions
• Handwashing

• Washing hands with plain soap and water

• Antiseptic handwash

• Washing hands with water and soap or other detergents 
containing an antiseptic agent

• Alcohol-based handrub

• Rubbing hands with an alcohol-containing preparation

• Surgical antisepsis

• Handwashing with an antiseptic soap or an alcohol-
based handrub before operations by surgical personnel



Efficacy of  Hand Hygiene Preparations in 
Reduction of  Bacteria

Good Better Best

Plain Soap Antimicrobial 
soap

Alcohol-based 
hand rub

Source: http://www.cdc.gov/handhygiene/materials.htm



Alcohol-based Preparations

• Rapid and effective 

antimicrobial action

• Improved skin condition

• More accessible than sinks

• Cannot be used if  hands are 

visibly soiled

• Store away from high 

temperatures or flames

• Hand softeners and glove 

powders may “build-up”

Benefits Limitations





Special Hand Hygiene Considerations

• Use hand lotions to prevent skin dryness 

• Consider compatibility of  hand care products with gloves 

(e.g., mineral oils and petroleum bases may cause early glove 

failure)

• Keep fingernails short

• Avoid artificial nails 

• Avoid hand jewelry that may tear gloves



Personal Protective 

Equipment



Personal Protective 

Equipment

• A major component of  Standard Precautions

• Protects the skin and mucous membranes from 

exposure to infectious materials in spray or spatter 

• Should be removed when leaving treatment areas





Masks, Protective Eyewear, Face Shields

• Wear a surgical mask and either eye protection 
with solid side shields or a face shield to protect 
mucous membranes of  the eyes, nose, and 
mouth

• Change masks between patients

• Clean reusable face protection between 
patients; if  visibly soiled, clean and disinfect



Protective Clothing
• Wear gowns, lab coats, or uniforms that 

cover skin and personal clothing likely to 
become soiled with blood, saliva, or 
infectious material

• Change if  visibly soiled

• Remove all barriers before leaving the 
work area



Gloves

• Minimize the risk of  health care personnel acquiring infections 

from patients

• Prevent microbial flora from being transmitted from health care 

personnel to patients

• Reduce contamination of  the hands of  health care personnel by 

microbial flora that can be transmitted from one patient to another

• Are not a substitute for handwashing!



Recommendations for Gloving

• Wear gloves when contact with blood, 
saliva, and mucous membranes is possible

• Remove gloves after patient care 

• Wear a new pair of  gloves for each patient





Recommendations for Gloving

Remove gloves that 

are torn, cut or punctured

Do not wash, disinfect 

or sterilize gloves for reuse





Latex Hypersensitivity and 

Contact Dermatitis



Latex Allergy

• Type I hypersensitivity to natural rubber 

latex proteins

• Reactions may include nose, eye, and skin 

reactions

• More serious reactions may include 

respiratory distress–rarely shock or death



Contact Dermatitis

• Irritant contact dermatitis

• Not an allergy

• Dry, itchy, irritated areas

• Allergic contact dermatitis 

• Type IV delayed hypersensitivity

• May result from allergy to chemicals used in glove 

manufacturing



General Recommendations

Contact Dermatitis and Latex Allergy

• Educate DHCP about reactions associated with frequent hand 
hygiene and glove use 

• Get a medical diagnosis

• Screen patients for latex allergy

• Ensure a latex-safe environment

• Have latex-free kits available (dental and emergency)



Masks























Sterilization and Disinfection 

of  Patient Care Items



Terminology and Methods of  Control 

• Sterilization – a process that destroys all viable microbes, including 

viruses and endospores; microbicidal

• Disinfection – a process to destroy vegetative pathogens, not 

endospores; inanimate objects

• Antiseptic – disinfectants applied directly to exposed body      

surfaces

• Sanitization – any cleansing technique that mechanically removes 

microbes



Terminology and Methods of  Control

• Degermation – mechanically removing microbes from surface (skin) 

such as surgical hand scrubbing, or wiping skin with alcohol prior to 

venapuncture

• Sepsis – bacterial contamination

• Asepsis – absence of  significant contamination

• Bactericidal (microbiocidal) - -cidal means kill

• Bacteriostatic (microbiostatic) - -static means inhibition of  growth 

and multiplication





Cleaning

• Removing all foreign material from objects by using water and 

detergents or soaps and washing or scrubbing the object

• Must be done before any disinfection or sterilization process



Critical Instruments

• Penetrate mucous membranes or contact 

bone, the bloodstream, or other normally 

sterile tissues (of  the mouth)

• Heat sterilize between uses or use sterile 

single-use, disposable devices

• Examples include surgical instruments, 

scalpel blades, periodontal scalers, and 

surgical dental burs



Semi-critical Instruments

• Contact mucous membranes but do 

not penetrate soft tissue 

• Heat sterilize or high-level disinfect 

• Examples: Dental mouth mirrors, 

amalgam condensers, and dental 

handpieces



Noncritical Instruments and 

Devices

• Contact intact skin

• Clean and disinfect using a low to intermediate level 

disinfectant

• Examples:  X-ray heads, facebows, pulse oximeter, 

blood pressure cuff







Instrument Processing Area

• Use a designated processing area to control quality and ensure 

safety

• Divide processing area into work areas

• Receiving, cleaning, and decontamination

• Preparation and packaging 

• Sterilization 

• Storage 





کثیـف تمیـز استـریل

Dirty

Soiled

Decontamination

Clean

Packaging

Sterilizing

Sterile

Storage





Automated Cleaning 

• Ultrasonic cleaner

• Instrument washer

• Washer-disinfector



Manual Cleaning

• Soak until ready to clean

• Wear heavy-duty utility gloves, 

mask, eyewear, and protective 

clothing







Preparation and Packaging

• Critical and semi-critical items that will be stored 
should be wrapped or placed in containers 
before heat sterilization

• Hinged instruments opened and unlocked

• Place a chemical indicator inside the pack

• Wear heavy-duty, puncture-resistant utility gloves























































































Heat-Based Sterilization

• Steam under pressure (autoclaving)

• Gravity displacement

• Pre-vacuum 

• Dry heat

• Unsaturated chemical vapor









Action of  Antimicrobial Agents

• There are many types of  chemical and physical microbial 

controls

• Modes of  action fall into two basic categories

• Alteration of  cell walls or cytoplasmic membranes

• Interference with protein and nucleic acid structure



Alteration of  Cell Walls and Membranes

• Cell wall maintains integrity of  cell

• When disrupted, cannot prevent cell from bursting due to osmotic effects

• Cytoplasmic membrane contains cytoplasm and controls passage of  

chemicals into and out of  cell

• When damaged, cellular contents leak out

• Viral envelope responsible for attachment of  virus to target cell

• Damage to envelope interrupts viral replication

• So…nonenveloped viruses have greater tolerance of  harsh conditions



Viral envelope



Damage to Proteins and Nucleic Acids

• Protein function depends on 3-D shape

• Extreme heat or certain chemicals denature proteins (alter their shape 

and thereby their functioning)

• Chemicals, radiation, and heat can alter or destroy nucleic acids

• Can produce fatal mutants

• Can halt protein synthesis through action on RNA



Selection of  Microbial Control Methods

• Ideally, agents should be:

• Inexpensive

• Fast-acting

• Stable during storage

• Control all microbial growth while being harmless to humans, animals, 

and objects



Factors That Affect Death Rate

The effectiveness of  a particular agent is governed by several factors:

• Number of  microbes

• Species and life cycle of  the microbe

• Concentration or dosage of  agent and exposure time

• Presence of  organic matter

• Environmental factors such as temperature and pH

• Mode of  action of  the agent

• material and situation of  surfaces



Relative Susceptibility of  Microorganisms





Relative Susceptibility of  Microorganisms



Factors That Affect Death Rate

The effectiveness of  a particular agent is governed by several factors:

• Number of  microbes

• Species and life cycle of  the microbe

• Concentration or dosage of  agent and exposure time

• Presence of  organic matter

• Environmental factors such as temperature and pH

• Mode of  action of  the agent

• material and situation of  surfaces



Material and Situation of  Surfaces



Chemical Methods of  Microbial Control

• Affect microbes’ cell walls, cytoplasmic membranes, 

proteins, or DNA

• Effect varies with temperature, length of  exposure, and 

amount of  organic matter

• Also varies with pH, concentration, and age of  chemical

• Tend to be more effective against enveloped viruses and 

vegetative cells of  bacteria, fungi, and protozoa



Potency of  antimicrobial chemical agents

1. Sterilants destroy everything, including endospores 

for sterilizing scalpels, respiratory therapy equipment, proctoscopes, plastic Petri dishes, 
endoscopes e.g. glutaraldehyde, hydrogen peroxide

2. High level disinfectants do not reliably destroy endospores  e.g. iodine, phenol, 
chlorhexidine, heavy  metals such as silver nitrate

3. Intermediate level disinfectants will kill Mycobacterium, but do not destroy all viruses or 
endospores, even with prolonged exposure  e.g. alcohols: ethyl alcohol, isopropyl 

4. Low level disinfectants will not kill Mycobacterium  e.g. soaps, detergents 



Dr. E. H. Spaulding Divides Medical Devices into Categories 

Based on the Risk of  Infection Involved with their use. 

• Critical:

A device that enters normally sterile tissue or the vascular system or through 

which blood flows should be sterile. Such devices should be sterilized, which 

is defined as the destruction of  all microbial life.

• Semicritical:

A device that comes into contact with intact mucous membranes and does not 

ordinarily penetrate sterile tissue. These devices should receive at least 

high-level disinfection, which is defined as the destruction of  all vegetative 

microorganisms, mycobacterium, small or nonlipid viruses, medium or lipid 

viruses, fungal spores, and some bacterial spores.

• Noncritical:

Devices that do not ordinarily touch the patient or touch only intact skin. 

These devices should be cleaned by low-level disinfection.





Device Classification and Methods of  Effective Disinfection





Chemical Methods of  Microbial Control

• Major Categories:

• Phenols

• Biguanides

• Alcohols

• Halogens

• Oxidizing agents We will go through 

these individually.

• Surfactants

• Heavy Metals

• Aldehydes

• Gaseous Agents

• Acids & aikalins

• Alkalin Dyes



Phenol and 

Phenolics(0.4%-5%)

• Intermediate- to low-level disinfectants

• Denature proteins and disrupt cell membranes

• Their activity is markedly diminished by dilution and is also 

reduced by organic matter and remain active for prolonged 

time

• Commonly used in health care settings, labs, and homes 

(Lysol, Triclosan)

• Have disagreeable odor and possible side effects eg; phenol





Biguanides

• Chlorhexidine (bisbiguanide)

• Insoluble in water

• Active against Gm +ve > Gm –ve bacteria > yeasts & 
molds

• Not sporicidal

• Can be inactivated by nonionic surfactant presented in 
soaps, hand creams, and inorganic water contaminants 
(phosphate, chlorine)





Alcohols(Ethyl, isopropyl, 70%-95%)

• Intermediate-level disinfectants

• Denature proteins and disrupt cytoplasmic 
membranes

• Evaporate rapidly – both advantageous and 
disadvantageous

• Swabbing of  skin with 80% ethanol prior to 
injection





Halogens(cl, I, …)

• Intermediate-level antimicrobial chemicals

• Believed that they damage enzymes via oxidation or 

by denaturing them

• Iodine tablets, 

• Tincture of  iodine

• Iodophores (Betadine®) 7.5% Povidone-iodine (PVP-I), 0.7% 

available iodine





Halogens(cl, I, …)

• Intermediate-level antimicrobial chemicals

• Believed that they damage enzymes via oxidation or by denaturing 

them

• chlorine treatment of  drinking water, bleach, chloramines in wound dressings,

• 25 ppm: mycoplasma and vegetative bacteria (<1 ppm) within seconds

• 100 ppm: Bacillus subtilis spores within 5 minutes, fungus < 1 h

• 1000 ppm: M. tuberculosis

• Household bleach 5.25% = 52,500 ppm











Oxidizing Agents

• Peroxides, ozone, and peracetic acid kill by oxidation of  

microbial enzymes

• High-level disinfectants and antiseptics

• Hydrogen peroxide can disinfect and sterilize surfaces of  

objects

• Ozone treatment of  drinking water

• Peracetic acid – effective sporocide used to sterilize equipment





Surfactants

• “Surface active” chemicals that reduce surface tension of  

solvents to make them more effective at dissolving solutes

• Soaps and detergents

• Soaps have hydrophilic and hydrophobic ends; good degerming 

agents but not antimicrobial

• Detergents are positively charged organic surfactants



Surfactants

• Quaternary ammonium cation(0.4%-1.6%)

• colorless, tasteless, harmless to humans, and antimicrobial; 

• Use: environmental sanitation of  noncritical surfaces (floors, furniture, 

walls) ideal for many medical and industrial application

• Low-level disinfectants

• Associated with many outbreaks including non-tuberculous 

Mycobacterium & GNR

• Not recommended for use as skin and tissue disinfectant





Heavy Metals
• selenium, mercury, copper, silver can inhibit bacterial growth 

selenium sulfide kills fungi and spores (dandruff  shampoo)

• Ions are antimicrobial because they alter the 3-D shape of  proteins, inhibiting or 

eliminating their function

• Low-level bacteriostatic and fungistatic agents

• 1% silver nitrate to prevent blindness caused by 

N. gonorrhoeae

• Thimerosal (mercury-containing compound) used to preserve vaccines…problems?

• Selenium sulfide kills fungi and spores (dandruff  shampoo)

• Copper controls algal growth in reservoirs, fish tanks, swimming pools, and water storage tanks; 

interferes with chlorophyll



Alkylating agents

• Denature proteins and inactivate nucleic acids

• Aldehydes

• Glutaraldehyde

• Ortho-phthaldehyde (OPA)

• Formaldehyde(3%-8%) used in embalming and disinfection of  

rooms and instruments

• Ethylene oxide



Aldehydes

• Glutaraldehyde both disinfects (short exposure) and sterilizes (long 

exposure)

• High-level disinfectant

• Working solution pH 7.5 to 8.5, 14 to 28 days

• Mode of  action: cross-linking with proteins, inhibit synthesis of  DNA, RNA

• 2%: vegetative bacteria < 2 minutes, M. tuberculosis, fungi, viruses < 10 

minutes, spore of  Bacillus & Clostridium spp. 3 h

• Use: medical equipment

• Toxic: respiratory system



Aldehydes

• Glutaraldehyde both disinfects (short exposure) and sterilizes (long 

exposure)

• Advantages

• Rapid low-temperature disinfection

• OPA has greater anti-mycobacterial activity, no activation required, less 

noxious, more stable

• Disadvantages

• Irritating

• Absorbed into plastics leads to toxicity (e.g., colitis)



Gaseous Agents

• Ethylene oxide, propylene oxide, and beta-

propiolactone used in closed chambers to sterilize items

• Denature proteins and DNA by cross-linking functional 

groups

• Used in hospitals and dental /veterinary offices

• Some can be hazardous to people, may be explosive, 

poisonous in high concentration, and are potentially 

carcinogenic
Tabletop Ethylene 

Oxide Gas Sterilizer







Liquid Chemical Sterilant/Disinfectants

• Only for heat-sensitive critical and 

semi-critical devices

• Powerful, toxic chemicals raise 

safety concerns

• Heat tolerant or disposable 

alternatives are available



Storage of  Sterile and Clean 

Items and Supplies

• Use date- or event-related shelf-life practices

• Examine wrapped items carefully prior to use

• When packaging of  sterile items is damaged, re-clean, 

re-wrap, and re-sterilize

• Store clean items in dry, closed, or covered containment



Environmental Infection 

Control



Environmental Surfaces

• May become contaminated 

• Not directly involved in infectious disease 

transmission

• Do not require as stringent decontamination 

procedures



Categories of  Environmental Surfaces

• Clinical contact surfaces

• High potential for direct contamination from spray 

or spatter or by contact with DHCP’s gloved hand

• Housekeeping surfaces

• Do not come into contact with patients or devices

• Limited risk of  disease transmission



Clinical Contact Surfaces



Housekeeping Surfaces



General Cleaning Recommendations

• Use barrier precautions (e.g., heavy-duty utility gloves, masks, 
protective eyewear) when cleaning and disinfecting environmental 
surfaces

• Physical removal of  microorganisms by cleaning is as important as 
the disinfection process

• Follow manufacturer’s instructions for proper use of  EPA-
registered hospital disinfectants

• Do not use sterilant/high-level disinfectants on environmental 
surfaces



Cleaning Clinical Contact Surfaces

• Risk of  transmitting infections greater than 
for housekeeping surfaces

• Surface barriers can be used and changed 
between patients

OR

• Clean then disinfect using an EPA-registered 
low- (HIV/HBV claim) to intermediate-level 
(tuberculocidal claim) hospital disinfectant











Cleaning Housekeeping Surfaces

• Routinely clean with soap and water or an EPA-registered 

detergent/hospital disinfectant routinely

• Clean mops and cloths and allow to dry thoroughly before re-

using

• Prepare fresh cleaning and disinfecting solutions daily and per 

manufacturer recommendations



Medical Waste

• Medical Waste(non- regulated): Not considered infectious, thus 
can be discarded in regular trash

• Examples include used gloves, masks, and lightly bloodied gauze.

• Regulated Medical Waste: Poses a potential risk of  
infection during handling and disposal

• such as used needles, extracted teeth, and gauze soaked in blood



Regulated Medical Waste Management

• Properly labeled containment to prevent 

injuries and leakage 

• Medical wastes are “treated” in accordance 

with state and local EPA regulations 

• Processes for regulated waste include 

autoclaving and incineration



Dental Unit Waterlines, 

Biofilm, 

and Water Quality



Dental Unit Waterlines 

and Biofilm

• Microbial biofilms form in small 

bore tubing of  dental units 

• Biofilms serve as a microbial 

reservoir

• Primary source of  

microorganisms is municipal 

water supply





Dental Unit Water Quality

• Using water of  uncertain quality is inconsistent with infection 

control principles

• Colony counts in water from untreated systems can exceed 

1,000,000 CFU/mL  

CFU=colony forming unit

• Untreated dental units cannot reliably produce water that 

meets drinking water standards 



Dental Water Quality

For routine dental treatment, meet 
regulatory standards for drinking 
water.*

* <500 CFU/mL of  heterotrophic water bacteria



Available DUWL Technology

• Independent reservoirs

• Chemical treatment

• Filtration

• Combinations

• Sterile water delivery systems



Monitoring Options

• Water testing laboratory

• In-office testing with self-contained kits

• Follow recommendations provided by the manufacturer of  the 

dental unit or waterline treatment product for monitoring 

water quality



Sterile Irrigating Solutions

• Use sterile saline or sterile water as 

a coolant/irrigator when 

performing surgical procedures

• Use devices designed for the 

delivery of  sterile irrigating fluids



Special Considerations

• Dental handpieces and other devices 
attached to air and waterlines

• Dental radiology

• Aseptic technique for parenteral 
medications

• Single-use (disposable) Devices

• Preprocedural mouth rinses

• Oral surgical procedures

• Handling biopsy specimens

• Handling extracted teeth

• Laser/electrosurgery plumes or 
surgical smoke

• Dental laboratory

• Mycobacterium tuberculosis

• Creutzfeldt-Jacob Disease (CJD) and 
other prion-related diseases



Dental Handpieces and Other Devices 

Attached to Air and Waterlines

• Clean and heat sterilize intraoral devices that can be 
removed from air and waterlines

• Follow manufacturer’s instructions for cleaning, 
lubrication, and sterilization

• Do not use liquid germicides or ethylene oxide



Components of  Devices Permanently Attached to Air 

and Waterlines

• Do not enter patient’s mouth but may become 
contaminated

• Use barriers and change between uses

• Clean and intermediate-level disinfect the surface of  
devices if  visibly contaminated



Saliva Ejectors

• Previously suctioned  fluids might 

be retracted into the patient’s 

mouth when a seal is created

• Do not advise patients to close 

their lips tightly around the tip of  

the saliva ejector



Dental Radiology

• Wear gloves and other appropriate personal protective equipment 

as necessary

• Heat sterilize heat-tolerant radiographic accessories 

• Transport and handle exposed radiographs so that they will not 

become contaminated

• Avoid contamination of  developing equipment



Parenteral Medications

• Definition: Medications that are injected into the body

• Cases of  disease transmission have been reported

• Handle safely to prevent transmission of  infections



Precautions for Parenteral Medications

• IV tubings, bags, connections, needles, 
and syringes are single-use, disposable

• Single dose vials

• Do not administer to multiple patients even 
if  the needle on the syringe is changed

• Do not combine leftover contents for later 
use



Single-Use (Disposable) Devices

• Intended for use on one patient during a single 

procedure

• Usually not heat-tolerant

• Cannot be reliably cleaned

• Examples: Syringe needles, prophylaxis cups, and plastic 

orthodontic brackets 



Preprocedural Mouth Rinses

• Antimicrobial mouth rinses prior to a dental procedure 

• Reduce number of  microorganisms in aerosols/spatter

• Decrease the number of  microorganisms introduced into the bloodstream

• Unresolved issue–no evidence that infections are prevented



Oral Surgical Procedures

• Present a risk for microorganisms to enter the body

• Involve the incision, excision, or reflection of  tissue 
that exposes normally sterile areas of  the oral cavity

• Examples include biopsy, periodontal surgery, 
implant surgery, apical surgery, and surgical 
extractions of  teeth



Precautions for Surgical Procedures

Sterile Irrigating 

Solutions

Sterile Surgeon’s 

Gloves
Surgical

Scrub



Handling Biopsy Specimens

• Place biopsy in sturdy, leakproof  

container

• Avoid contaminating the outside 

of  the container

• Label with a biohazard symbol



• Considered regulated medical waste

• Do not incinerate extracted teeth containing 
amalgam

• Clean and disinfect before sending to lab for shade 
comparison

• Can be given back to patient

Extracted Teeth



Handling Extracted Teeth

in Educational Settings

• Remove visible blood and debris 

• Maintain hydration

• Autoclave (teeth with no amalgam)

• Use Standard Precautions



Laser/Electrosurgery Plumes and Surgical Smoke

• Destruction of  tissue creates smoke that may contain 

harmful by-products

• Infectious materials (HSV, HPV) may contact mucous 

membranes of  nose

• No evidence of  HIV/HBV transmission

• Need further studies



Dental Laboratory

• Dental prostheses, appliances, and items used in 

their making are potential sources of  

contamination

• Handle in a manner that protects patients and 

DHCP from exposure to microorganisms



Dental Laboratory

• Clean and disinfect prostheses and impressions 

• Wear appropriate PPE until disinfection has been completed 

• Clean and heat sterilize heat-tolerant items used in the mouth

• Communicate specific information about disinfection 

procedures



Transmission of

Mycobacterium tuberculosis

• Spread by droplet nuclei

• Immune system usually prevents spread

• Bacteria can remain alive in the lungs for many years (latent 

TB infection)



Risk of  TB Transmission in Dentistry

• Risk in dental settings is low

• Only one documented case of  transmission 

• Tuberculin skin test conversions among DHP are rare



Preventing Transmission of  TB in   Dental Settings

• Assess patients for history of  TB

• Defer elective dental treatment

• If  patient must be treated:

• DHCP should wear face mask

• Separate patient from others/mask/tissue

• Refer to facility with proper TB infection control 
precautions



Creutzfeldt-Jakob Disease (CJD)
and other Prion Diseases

• A type of  a fatal degenerative disease of  central nervous system 

• Caused by abnormal “prion” protein 

• Human and animal forms

• Long incubation period

• One case per million population worldwide



New Variant CJD (vCJD)

• Variant CJD (vCJD) is the human version of  Bovine 

Spongiform Encephalopathy (BSE) 

• Case reports in the UK, Italy, France, Ireland, Hong Kong, 

Canada

• One case report in the United States – former UK resident



Infection Control for Known CJD or vCJD Dental 

Patients

• Use single-use disposable items and equipment 

• Consider items difficult to clean (e.g., endodontic 

files, broaches) as single-use disposable 

• Keep instruments moist until cleaned 

• Clean  and autoclave at 134°C for 18 minutes 

• Do not use flash sterilization 



Program Evaluation

“Systematic way to improve (infection control) procedures so 
they are useful, feasible, ethical, and accurate”

• Develop standard operating procedures

• Evaluate infection control practices

• Document adverse outcomes

• Document work-related illnesses

• Monitor health care-associated infections



Infection Control Program Goals

• Provide a safe working 

environment

• Reduce health care-associated 

infections 

• Reduce occupational exposures



Program Evaluation

• Strategies and Tools

• Periodic observational assessments

• Checklists to document procedures

• Routine review of  occupational 

exposures to bloodborne pathogens 



“Program evaluation provides an 

opportunity to identify and change 

inappropriate practices, thereby improving 

the effectiveness of  your infection control 

program.”


