


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 .
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Terminology and Methods of Control

 INF

HCTION 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.




Definitions:

CDC: OSAP:
Center of Disease Control and Prevention = Organization for Safety and Asepsis
ADA: Procedures. .
American Dental Association. EPA:
ADAA: Environmental Protection Agency.
American Dental Assistants Association. FDA :
OSHA: Food and Drug Administration.
Occupational Safety and Health NIOSH:
Administration. National Institute for Occupational
Safety and Health
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MODES OF TRANSMISSION:

Infectious
7 agent

Six links in chain of transmission of infection
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All links must be connected for infection to take place




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




Table 1-1 Representative Infectious Disease Risks in Dentistry

Disease Etiologic Agent Incubation Period
Bacterial

Staphylococcal infections Staphylococcus aureus 4-10 days
Tuberculosis Mycobacterium tuberculosis up to 6 months
Streptococcal infections Streptococcus pyogenes 1-3 days
Pneumococcal infections Streptococcus pneumoniae 1-3 days
Legionellosis Legionella pneumophila 2-10 days

Viral

Influenza Influenza viruses 1-4 days

Common cold Rhinoviruses (most common) few days

Recurrent herpetic lesion Herpes simplex, types 1 and 2 up to 2 weeks
Rubella Rubella virus 9-11 days

Hepatitis B Hepatitis B virus 6 weeks to 6 months
Hepatitis C Hepatitis C virus weeks to months

Delta hepatitis (hepatitis D)

Infectious mononucleosis
Hand-foot-and-mouth disease

Herpangina

Acquired immunodeficiency syndrome (AIDS)

Hepatitis D virus

Epstein-Barr virus

Primarily coxsackievirus A16
Coxsackieviruses group A

Human immunodeficiency virus (HIV)

weeks to months
4-7 weeks

2 days to 3 weeks
5 days

months to years

Fungal
Dermatomycoses (superficial skin infections)

Candidiasis

Trichophyton, Microsporum,
Epidermophyton, and Candida genera
Candida albicans

days to weeks

days to weeks

Miscellaneous

Infections of fingers, hands, and eyes from dental plaque and calculus

Variety of microorganisms

1-8 days



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

v' The herpes group of viruses
v’ Herpes simplex virus (HSV), Varicella Zoster virus (VZV) and Epstein—Barr virus
(EBV),
v. HBV
v viruses causing the common cold, flu, and cotona




Direct and indirect contact spread of infection
(Cconmmne. )

* 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
v" 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

Bloodborne viruses such as hepatitis B virus (HBV),
hepatitis C virus (HCV), and human immunodeficiency

virus (HIV)
- Are transmissible in health care settings

- Can produce chronic infection

- Are often carried by persons unaware of their infection




Potential Routes of Transmission of

Bloodborne Pathogens

Paient RS> DHCP
DHCP e Patient

Patient EEeeeeeesessmm e Patient




Factors Influencing Occupational Risk of
Bloodborne Virus Infection

- Frequency ot 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)

T I ——




Concentration of HBV in Body Fluids

High

Moderate

Low/Not Detectaole
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Hepatitis B Vaccine

¢ Vaccinate all DHCP who are at risk of exposure to
blood

¢ Provide access to qualified health care protessionals 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

Eigﬁ

nt dentists tested for HBeAg were positive

T.ac]

c 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

Inetficiently transmitted by occupational
exposures

Three reports of transmission from blood splash
to the eye

Report of simultaneous transmission of HIV and
HCYV after non-intact skin exposure




HCYV Infection in
Dental Health Care Settings

- Prevalence of HCV infection among dentists similar to
that of general population (~ 1%-2%0)

- 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

Documented Possible

Dental Worker 0 6*
Nurse 24 39
Lab Tech, clinical 16 17
Physician, nonsurgical 6 12
Lab Tech, nonclinical 3 —
Other 8 69
Total 57 139
* 3 dentists, 1 oral surgeon, 2 dental assistants




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 1n source patient

Source: Cardo, et al., N England | 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)




Fig. 6.5 Instrument
cassettes loaded in a

thermal washer disinfector

Fig. 6.6 Dirty burs in
handpieces can be a
potential sharps hazard
when resting in the
delivery unit




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)

* lestino off source paticats/ FIECPR




Post-exposure Management

- Wound management
- Exposure reporting
- Assessment of infection risk
® Type and severity of exposure
* Bloodborne status of source person

® Susceptibility of exposed person




SHARPSGUARD®
Sharps Injury
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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
* Mpycobacterium tuberculosis and
* Respiratory viruses, such as

* rhinoviruses (cause the common cold),
* Adenoviruses

e Influenza viruses.
e (Corona viruses

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

> lherisk of occupational intection trom waterlines 1s mainly trom legionellae spp.



Routes of infection

Wash Hands
Wear Gloves

NWear PPE

Direct contact

Single use instruments
and sterilisation

Index case

Good
Aspiration
Wear PPE

Aerosol

N

Safe handling and
Disposal of sharps

(Infected patient)

Indirect contact

Fig

Parenteral

ure 2.2 Routes of transmission of infection in the dental surgery and how they are blocked by

standard infection control precautions. Source: Courtesy of Paul Morris.



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
O
O
O

O

Patient to dental team

Dental team to patient

Patient to patient

Dental office to community ( include dental team’s
family )

Community to dental office to patient

o Toprevent 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 :
Hand washing

Gloves

Face masks

Protective eye wear

protective clothing

instrument sterilization and disinfection

A ety D e




* 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 i

Handwashing

Use of gloves, masks, eye protection, and gowns

- Patient care equipment

- Environmental surfaces

Injury prevention




Standard Precautions

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



Personnel health

Preventing transmission of
bloodborne pathogens

Hand hygiene

Personal protective equipment
(PPE)

Contact dermatitis and latex
hypersensitivity

Sterlization and disinfection

Environmental infection control

Dental unit waterlines, biofilm, and
water quality

Special considerations

* Education and Training, and Immunizations

* Exposure Prevention and Postexposure Management

» Medical Conditions, Work-related lliness, and Work Restrictions
» Record Maintenance, Data Management, and Confidentiality

« Hepatitis B Virus Vaccination

* Preventing Exposures to Blood and Other Potentially Infectious
Material

* Influenza Vaccination?

» General Considerations
» Special Consideration for Hand Hygiene and Glove Use

» Masks, Protective Eyewear, and Face Shields
» Protective Clothing

* Gloves

« Oral Surgical Procedures

* Educate

* Screen for Latex Allergy

* Ensure a Latex-Safe Environment
* Emergency Treatment Kits

* Instrument Processing Area

* Receiving, Cleaning, and Decontamination Work Area

* Preparation and Packaging. Sterlization of Unwrapped
Instruments

* Monitoring. Storage Area for Sterilized Items and Clean Supplies

* Clinical Contact Surfaces

« Housekeeping Surfaces, Carpet and Cloth Furnishings
« Spills of Blood and Body Substances

* Regulated Medical Waste

* General Recommendations
= Boil-Water Advisories

» Handpieces and Other Devices Attached to Air and Waterlines
« Dental Radiology and Single Use Devices

* Biopsy Speciments and Extracted Teeth

« Dental Lab, etc.

Fig. 6.5 Guideline for infection control in dental health-care settings-2003 [10]




Personnel Health Elements of an
Infection Control Program

- Education and training

- Immunizations

E EXpOSHfG prevention and pOStGXpOSU.I’@ management

- Medical condition management and work-related illnesses and
restrictions

- Health record maintenance




Personal ; b e i

Hand protective Patient Respiratory b

hygiene equipment | | Placement hygiene :
(PPE)

Cleaning Environ- Proper Safe
2 mental handling of | | injections

disinfection infection sharps practices
control

Contact Droplet Airbor_ne
precuations precautions precautions

Fig. 6.1 Two tiers of infection control [3]




Hand Hygiene




Why Is Hand Hyglene 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 S
(betore glove placement and after
glove removal)

i
.—‘.: -




'/

After touching with

Hands are visibly anything that is likely
to be contaminated by

blood, saliva, or
respiratory secretions

putting on gloves
and

and
treating patient

removing gloves

——Fig. 6.6 Hand hygiene in dental settings [11] R —

- —
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Figure 5.2 Summary of when to clean hands. Figure a) before and figure b) after the listed activity.
Hustration by Georgia Sweet.



Hand Hygiene Definitions

- Handwashing
® Washing hand

- Antiseptic hand
* Washing hand

containing an

s with plain soap and water

'wash

s with water and soap or other detergents
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




FEtticacy of Hand Hygiene Preparations in
Reduction ot Bacteria

Good Better Best
Plain Soap Antimicrobial Alcohol-based
soap hand rub

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




Alcohol-based Preparations

Benefits Limitations
Rapid and etfective - Cannot be used 1f hands are
antimicrobial action visibly soiled
Improved skin condition - Store away from high

: : temperatures or flames
More accessible than sinks P

- Hand softeners and glove
powders may “build-up”
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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




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 1f 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,
saltva, and mucous membranes is possible

- Remove gloves after patient care

- Wear a new pair of gloves for each patient
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Recommendations for Gloving

Remove gloves that
are torn, cut or punctured

Do not wash, disinfect
or sterilize gloves for reuse




Donning PPE

-

e
y »~ wy -

3
¥

-Safety
eyewear
-Face shield

-Safety Perform
Gloves eyewear hand
-Face shield hygiene

A ‘ :

Removing PPE

Fig. 6.8 Scquence of donning and removing PPE [13]




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
- HEnsure a latex-safe environment

- Have latex-free kits available (dental and emergency)
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HOW TO WEAR A MEDICAL

MASK SAFELY

—t—

'|2 |

7 4 (1Y

sy Vo
‘,\

Woash your hands before  Inspect the mask for
touching the mask tears or holes

== X .
o g [} ‘ |
L] = \ )
Y v
Find the top side, Ensure the Place the metal Cover your Adjust the mask to your
where the metal piece colored-side faces piece or stiff edge mouth, nose, face without leaving
or stiff edgeis outwards over your nose and chin gaps on the sides
-+
~~ [}(‘,
S C o
1" -fi z
4 'f 4
X ,”Ll
L oy
Avoid touching the Remove the mask from Keep the mask away Discard the mask Woash your hands
mask behind the ears or from you and surfaces immediately after use after discarding
head while removing it preferably into a closed bin the mask

Remember that masks alone cannot
protect you from COVID-19. Maintain at
least 1 metre distance from others and

— wash your hands frequently and |

V/.
. o v
_thoroughly, even while wearing a mask. ol L

’
s,

Organization

ﬁ‘\?, World Health e




HOW TO WEAR A MEDICAL
MASK SAFELY

Donotusea
ﬁpped or dump
‘mask

Do not remove tho mask

Do notmor a Ioose Do nét touch

Do not leove
mqsk the front of to tolk to someone or do yovr used musk
the mask other th&ngs thatwould  within the reach
requlre touchlng the mosk of others

—_—
Remember that masks alone cannot
protect you from COVID-19. Maintain at

Do not re-use the
mask

least 1 metre distance from others and
— wash your hands frequently and

&thoroughly, even while wearing a mask.

who.int/epi-win

@y World Health
{}f_i} Organization




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 erowth
g

and multiplication

T T I —— - a . T — R
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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

- BExamples: X-ray heads, facebows, pulse oximeter,
blood pressure cuff
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International
CUSSE) week

Pt S35 90 B sdl s

Central Sterilization (Supply) Room : C SR @

Central Sterile (Sterilization) Supply (Services) Department :CSSD -

Central Sterilization (Service) Department :CSD —

Theatre Sterile Supply Unit :T SSU -

Sterile Processing Department (Distribution) :S PD




Instrument Processing Area |

- Use a designated processing area to control quality and ensure

. safety

- Divide processing area into work areas

® Recetving, cleaning, and decontamination
® Preparation and packaging

* Sterilization

* Stora ge

T I ——
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WorkFlow Lad N5 & 42




Ultra Thermal : Oil or Instruments
B L Magnifyin
Seldown aréa  \wash  Rinse Sonic washer gnitying handpiece | Packaging ’V‘?Cuum ready for

lamp =S¥ autoclave
bath disintector cleaner storage
Dirty to ciean
—
Instructional posters
Air flow

A

Fig. 10.1 Key elements of a LDU. The spatial arrangement should reflect the stages of the decon-

tamination cycle

Clean zone .
g R | A
9 Workflow i
z o - s | |3
o o Workflow O =
=5 O
| o | =
| 3 : > 4
) - Dirty zone | - ‘... |Dirty zone
| Y o |
Galley “L" shape Straight run

Fig. 10.2 Potential LDU layouts demonstrating the flow from dirty to clean. Courtesy of Intrafit.

co.uk




Fig.8.11 Washer
disinfector benchtop
design

b g -
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Automated Cleaning

- Ultrasonic cleaner

- Instrument washer

Fig.8.12 Washer
disinfector under-bench
design

- Washer-disinfector

Fig.8.6 (a) Ultrasonic bath basket incorrectly loaded. (b) Ultrasonic bath basket correctly loaded



Manual Cleaning

- Soak until ready to clean

. + Wear heavy-duty utility gloves,

mask, eyewear, and protective

clothing
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-
Preparation and Packaging 1= ‘W“I :

- 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
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Bowie & Dick Tegt Strip

STERISCAN" BOWIE-DICK TEST STRIP
Insert into SteriScan Test Pack
UTTHRENT % —

Dark bar must ANGUVAAMY - ; P 018
COVer \I‘Hﬂd(.’a':' IS0 111408 uulj B1J EXP g 2000008

STERISCAN " BOWIE-DICK TEST STRIP
Insert into SteriScan Test Pack
- —

Dark bar must ANSIAAMI
cover window., IS0 111405 LLOT) 830 EXP.e 2015/08

STERISCAN” BOWIE-DICK TEST STRIP

6 Insert into SteriScan Test Pack
i 4—

——— . — e - - —_—

S Peoiotls. Dark bar mus! ANSIAAMY ) e
Frasitn) Pk, 19308 USA cover window. 150 111305 813 EXP. U 201808 \
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Gravity displacement
Dynamic air removal

a)  Pre-vacuum
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Bowie & Dick Type Test Sheet

| 25 28 cm Helght

4 Kg |
18-24°C |

. 35% RH
Jo Sael ¥l o5 Caws

e —— o ———— ——

Stacked
Towels

Bowic-Dick Test
Sheet or Crossed Tape

X / &

Figure 13—Compesition of the Bowle-Dick test pack




PCID: Process Challenge Device

fold over 10
tay on top fold aver
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{old under
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Figure 10—Preparation of the 16 towel PCD (Bl challenge test pack)
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Multi Parameter (Multi-Variable) CI
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SreriScan” Class 6
EMULATING INDICATOR
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Heat-Based Sterilization

- Steam under pressure (autoclaving)
® Gravity displacement

®* Pre-vacuum

» Dry heat

- Unsaturated chemical vapor
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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

Nucleocapsid Envelope
\ Capsid %
laﬂgiglelc Nucleic
4 acid

Capsid
(composed of
capsomeres) _

Naked virus Enveloped virus




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:

- o Inexpensive

o 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

Microorganism

More
Resistant

Less
Resistant

Examples

Prions

Scrapie, Creutizfeldt-Jakob disease, chronic

wasting disease

Bactenal spores

Bacillus, Geobacillus, Clostridium

Protozoal oocysts

Cryptosporidium

Helminth eggs -

Ascaris, Enterobius

Mycobacteria

Mycobacterium tuberculosis, M. terrae, M.
chelonae

Small, nonenveloped viruses

Poliovirus, parvoviruses, papillomaviruses

Protozoal cysts

Giardia, Acanthamoeba

Fungal spores

Aspergilius, Penicillium

Gram-negative bacteria

Pseudomonas, Providencia, Escherichia

Vegetative fungi and algae

Aspergillus, Trichophyton, Candida,
Chlamydomonas

Vegetative helminths and protozoca

Ascaris, Cryptosporidium, Giardia

Large, nonenveloped viruses

Adencoviruses, rotaviruses

Gram-positive bacteria

Staphylococcus, Streptococcus, Enterococcus

Enveloped viruses

Human immunodeficiency virus, hepatitis B virus,

herpes simplex virus




Hardest to kill

(least susceptible)

) High-level
Bacterial

spores Not used on environmental surfaces

Mycobacteria

Hydrophilic viruses Intermediate-level

Fungi

Vegetative bacteria

Easiest to.klll ;
(most susceptible) > . g ; LOW-|6V6|
Ky Lipophilic viruses

»

Fig. 12.5 Microbial resistance to disinfectants [28]. (Modified from: Appendix A Regulatory
Framework for Disinfectants and Sterilants: Centers for Disease Control and Prevention (CDC).
Guidelines for infection control in dental health-care settings, 2003. MMWR Morb Mortal Wkly
Rep. 2003, Dec. 19, 2003, Vol. 52, No. RR-17, 1-68. https://www.cdc.gov/immwr/preview/
mmwrhtml/rr5217a2.htm)




Relative Susceptibility of Microorganisms

U g g,

Tolerance

Prions *
(e.z. CJD, BSE)

Coccidia
{e.g- Cryprorporidinm spp)

Bacterial spores
(ez. Bacilfus spp Closteidinm difficile )

Mycobacteria
ez, M. tebernfosis)

Cysts
{e.z. Giardia spp)

Small non-enveloped viruses
{e.g. poliovirus)

Gram-negative Bacteria
(e.g. P. aernginera, Enterobacteriareas )

Fungi
{e.g. Candida spp)

Vegetatve bacteria
{e.g 5 awrens, Enterococcns, Strepiocorcas )

lipid enveloped viruses
e.g. CMV, RSV, HIV, HBY)

disinfection level

-Sterilant
Disinfeciant with prolonged
exposure time

= High level

- Intermediace level

Hospitals

-Low level




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
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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, fungl, 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, iIsopropyl

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.
T]ﬁono 1101'711\@‘1 l»\ lr] l‘\o nlon A l‘\t-r 11\\'17 ]Q\'TQ] f] 11 ""Qf\“"nh
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Patient Examples Device Minimum
Contact Classification Inactivation
Level
Intact skin Non-Critical Cleaning and/or
Low/Intermediate
Level Disinfection
Mucous Semi-Critical High Level
membranes or Disinfection
non-intact skin
Sterile areas of Critical Sterilization

the body,
including blood
contact




- Device Classification and Methods of Effective Disinfection =

Device Classification and Methods of Effective Disinfection
Killing Action Against e
Device Classification Disinfection Method Spores Mycobacteria Nonlipid Viruses Fungi Bacteria
Critical Sterilization
Steam + + + + + |
Dry heat + + + + + i
Gas + + + + + ‘
Chemical + + + + +
lonizing radiation + + + + +
Semicritical High-level disinfection
% glutaraldehyde + + + + +
Chlorine dioxide + + + + +
Wet pasteurization = + + + +
Low-level disinfection
Sodium hypachlonte - + + + +
Quaternary ammonium compounds - - + + +
Ethyl, isopropyl alcohol (70% to 90%) - - + + +
Phenolics = = + + +
lodophors ~ - + + +
+, Positive kil —, no  kill; £, variable.




TABLE 1. united States Centers for Disease Control and Prevention’s Methods for Sterilizing and Disinfecting Patient-Care Items
and Environmental Surfaces’

I

Sterilization Destroys all microorganisms, High temperature  Steam, dry heat, unsaturated chemical vapor Heat-tolerant critical and Not applicble
including bacterial spores semicritical

Low temperature  Ethylene oxide gas, plasma sterilization Heat-sensitive critical and Not applicable
semicritical

Liquid immersion Chemical sterilants: glutaraldehyde, Heat-sensitive critical and Not applicable
glutaraldehydes with phenol, hydrogen semicritical

peroxide, hydrogen peroxide with peracetic
aad, peracetic acid

High-level Destroys all microorganisms, Heat-automated  Washer-disinfector Heat-sensitive critical Not applicable
disinfection but not necessarily high
numbers of bactenal spores
Liquid immersion Chemical sterilants/high-level disinfectants:  Heat-sensitive critical Not applicable

glutaraldehyde, glutaraldehyde with phenol,
hydrogen peroxide, hydrogen peroxide with
peracetic acid, ortho-phthalaldehyde

Intermediate-  Destroys vegetative bacteria Liquid contact United States Environmental Protection Noncritical with visible blood  Qinical contact surfaces, if
level and the majority of fungi Agency (EPAl-registered hospital-level blood spills on house-
disinfection and viruses; inactivates disinfectant with label claim of tuberculoadal keeping surfaces

Mycobacterium bovis; not activity: chlorine-containing products,

necessarily capable of quaternary ammonium compounds with

killing bacterial spores alcohol, phenolics, iodophors, EPA-registered

chlorine-based produds

Low-level Destroys the majonty of Liquid contact EPA-registered hospital disinfectant with no Noncritical without visible (inical contact surfaces,
disinfection vegetative bactena, certain label claim regarding tuberculocidal activity;  blood housekeeping surfaces

fungi, and viruses; does not Occupational Safety and Health

inadivate Mycobactenum Administration also requires [abel claims of

bovis human immunodeficiency virus and hepatitis B

virus potency for dinical contact surfaces {eg,
quaternary ammonium compounds, some
phenolics, some iodophors)



Chemical Methods of Microbial Control

* Major Categorties: * Surfactants
- * Phenols * Heavy Metals -
* Biguanides * Aldehydes
* Alcohols * Gaseous Agents
* Halogens * Acids & aikalins
* Oxidizing agents * Alkalin Dyes We will go through
these individually.




Phenol and o5
Phenolics(0.4%0-5%)

* Intermediate- to low-level disinfectants

- * Denature proteins and disrupt cell membranes

* Their activity is markedly diminished by dilution and 1s also
reduced by organic matter and remain active for prolonged
time

* Commonly used in health care settings, labs, and homes
(Lysol, Triclosan)




Triclosan
Triclosan 2%
Triclosan

Phenolics
Hycolin 2% solution

Aquasept
Skinsan

Stericol, Clearsol

Hand disinfection

Waterless hand disinfection
foam

These products contain

2,4 ,6-richlorophenol and/
or xylenol, which were not
supported under a recent
biocides review. As such,
these products can no
longer be supplied for any
application in the UK




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)

T — A T——— —— —— T — " T




Type of disinfectant/
antiseptic
Chlorhexidines
Chlorhexidine gluconate
liquid 4%

Chlorhexidine 2.5% in

70% alcohol solution in
a glycerine base

Chlorhexidine 0.5% in
70% alcohol

Chlorhexidine gluconate
0.12% and ethanol 12%

Proprietary name
Hibiscrub surgical scrub

Hibisol hand rub

Alcoholic chlorhexidine

Lines

Use in dental surgery

Hand washing

Hand rub

Skin disinfection prior to
perioral biopsy, implant
surgery and periodontal
surgery

Biocide for disinfection of
dental unit waterlines and
reservoir boftles




Alcohols(Ethyl, isopropyl, 70%-95%) FE——
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* Intermediate-level disinfectants

Alcohol Prep

* Denature proteins and disrupt cytoplasmic b ": .

membranes

* Evaporate rapidly — both advantageous and
disadvantageous

* Swabbing of skin with 80% ethanol prior to

injection




Alcohols
Alcohol gel/solutions

70% lsopropyl alcohol
wipes

Ethanol and 1-propanol
alcohol spray

Purell, Sterillium,
Desderman

Azowipes or Cliniwipes

Mikrozoid

Hand rub

Surgery hard surface
disinfection or external
surface of handpieces

Surgery hard surface
disinfection




Halogens(cl, I, ...)

* Intermediate-level antimicrobial chemicals

. * Believed that they damage enzymes via oxidation or
by denaturing them

* Jodine tablets,
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* Tincture of iodine

* Todophores (Betadine®) 7.5% Povidone-iodine (PVP-I), 0.7%

available iodine




Type of disinfectant/
antiseptic
lodophors

lodine filtration cartridge

Betadine surgical scrub

Dentapure

Use in dental surgery

Hand washing

Dental unit waterline biocide




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




Type of disinfectant/
antiseptic

Chlorine-releasing
agents

Sodium

Proprietary name

Haz-tabs tablet or

Use in dental surgery

Spillage of blood or other

dichloroisocyanurate granules body fluids

solution tablets 4.75g Presept tablets or

(=2.5g available granules

chlorine) or granules

Sodium Chloros Surgery hard surface

hypochlorite + detergent disinfection

Chlorine dioxide Tristel (chlorine dioxide- Surgery hard surface
releasing wipes disinfection

Chlorine dioxide Microclear Biocide for disinfection of

dental unit waterlines
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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




Type of disinfectant/
antiseptic

Peracetic acid

Peracetic acid

Superoxidized
water

Electrolysed salt solution
produced by a
dedicated generator
(releases oxidizing
agents and chlorine)

Alkaline peroxide

based

Alkaline peroxide (plus
QAC)

Hydrogen peroxide,
silver ions

Proprietary name

Nu-cidex
Gigasept PA

Sterilox

Sterilex Ultra

Dentisept P, Oxygenal
6, Sanosil Super 25

Use in dental surgery

High-level disinfection of
heat-sensitive equipment,
only for intermediate- and
low-risk procedures

Biocide for disinfection of
dental unit waterlines and
reservoir bottles

Biocide for disinfection of
dental unit waterlines and
reservoir bottles




Surfactants

* “Surface active” chemicals that reduce surface tension of '—__;y
. solvents to make them more effective at dissolving solutes / VOR

——

* 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%)

. * colofrless, 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

T ——— ———



ammonium
compounds (QAC)

QAC plus polymeric
hexamethyl biguanide

QAC plus alkaline
cleaning agents

Clinell wipes, Mikrozid
alcohol-free wipes,
Continu wipes

Orotol plus

Hard surface surgery
disinfectant and general-

purpose wipe
Suction tubing disinfectant




Heavy Metals

* selenium, mercury, coppert, silver can inhibit bacterial growth
selentum sulfide kills fungi and spores (dandruft shampoo)

* lons 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%0: 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 oreater anti-mvcobacterial activity. no activation required. less
£ i 5 q :

noxious, motre 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

B

* Some can be hazardous to people, may be explosive,
poisonous in high concentration, and are potentially  Tabletop Ethylene
carclnogenic Oxide Gas Sterilizer




A BRIEF SUMMARY OF DISINFECTANTS & ANTISEPTICS

“ey: USED FOR ANTISEPSIS o USED TO DISINFECT SURFACES @ USED FOR STERILISATION (E.G. MEDICAL INSTRUMENTS) USED FOR PRESERVATION

ALCOHOLS ALDEHYDES BIGUANIDES BISPHENOLS DIAMIDINES

USED IN ALCOHOL-BASED SANITARY HAND
GELS PRESENT IN HOSPITALS

OH
/\OH

ETHANOL

ISOPROPANOL

Kill many bacteria and fungi, and some
viruses, when used at suitably high
concentrations (usually 60-90% solution)
Slow-acting, and evaporate easily, so lack
residual action. Can’t be used to sterilise

0000000000000 00000000000 0000
ML

HALOGEN-RELEASING

MAINLY USED FOR SURFACE DISINFECTION;
FOUND IN HOUSEHOLD BLEACH

+ -O\

Na Cl

SODIUM

HYPOCHLORITE IODINE

Affect bacteria, viruses, and fungl, Usually
chiorine and lodine-containing compounds,
with the halogens acting as oxidising agents

on micro-organisms. lodine solutions can

cause irritation and staining.

MAINLY USED FOR DISINFECTION &
STERILISATION OF MEDICAL INSTRUMENTS

o O
o o
H H
H
FORMALDEHYDE GLUTARALDEMYDE

00O

Show broad activity against bacteria, fungi,
and viruses. Not used for general antisepsis,
due to their high toxicity. Due to the relatively
long contact times required to disinfect, other
agents are often preferred

METAL DERIVATIVES

RARELY USED FOR DISINFECTION, BUT
CAN BE USED FOR VACCINE PRESERVATION
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SILVER NITRATE THIOMERSAL

Silver salts are strongly bactericidal, and
can be used to halt bacterial growth in burn
wounds. Thiomersal is used as a preservative
In some vaccines, and there are no causative
links to any harmful effects

USED IN CREAMS & FOR SKIN ANTISEPSIS
IN SURGICAL PROCEDURES
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CHLORHEXIDINE DIGLUCONATE

Slow-acting, but don't evaporate easily like
alcohols, so provide some residual activity.
Active against most bacteria, and show
some activity against fungl and viruses
Combination with alcohol increases efficacy.

PEROXYGENS

SUITABLE CONCENTRATIONS CAN BE USED
FOR STERILISATION & ANTISEPSIS
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PEROXIDE PERACETIC ACID

Widely used and environmentally friendly,
as they decompose into safe by-products;
most solutions need stabilisers to prevent
decomposition. Broad spectrum of activity.
Peracetic acid is the more potent

TRICLOSAN IS COMMONLY USED IN
ANTISEPTIC SOAPS

Cl OH
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Cl Cl

TRICLOSAN

Effective against bacteria, though more so
AgAINST gram-positive bacteria. There are
concerns surrounding triclosan’s use in
S0aps due to its effects on the skin, and also
due to its accumulation in the environment
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PHENOLICS

USED FOR SURFACE DISINFECTION IN
HOSPITALS AND LABORATORIES
OH

o

PHENOL o-PHENYLPHENOL

Phenal is no longer used as it is corrosive
and carcinogenic. A number of derivatives
are widely used, often for sterilising
surfaces, They're partly responsible for the
characternisuc smell of hospitals

MAINLY USED FOR THE TOPICAL
TREATMENT OF WOUNDS
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PROPAMIDINE

Less commonly used than the other featured
compounds; n.\logcn.ﬂrd derivatives of
these compounds can also be used. Unlike
some other agents, they still work in the
presence of organic matter

QUATERNARY AMMONIUM SALTS

USED IN MANY ANTISEPTIC CREAMS AND
KITCHEN SURFACE CLEANERS

N,'CnHZnﬂ
/7 \
H;C CH3; CI

BENZALKONIUM CHLORIDE

Low toxicity, so can be used to disinfect
surfaces in food-handling areas. Work
ARAINST gram positive bacterna and gram
negative bacteria, though gram negative
bacteria growth in solutions is possible
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Table 12.2 Disinfectants commonly used in dentistry

Bacteriocidal Virucidal Virucidal
(vegetative (enveloped (non-enveloped
bacteria) Fungicidal viruses) viruses) Tuberculoidal Advantages Disadvantages
Alcohol \/ \/ \/ Slow acting \/ — Fast acting — Damages some
— No staining or surfaces
residue — Flammable
— Hampered by
bioburden
Chlorine \/ \/ \/ \/ \/ — Fast acting — Damages metal
compounds — Cheap — Hampered by
— Not flammable bioburden
Iodophors vV Slow acting vV vV vV — Fast acting — Can stain surfaces
— Not flammable
Hydrogen peroxide \/ \/ \/ \/ \/ — Fast acting — Corrosive with
and peroxygen — Lower aluminium, brass,
compounds environmental copper and zinc
impact
Phenolics \/ \/ \/ \/ Some activity —Can be combined - Safety issues
with cleaning
chemicals
Quaternary \/ \/ at high \/ Limited X — Good compatibility — High water hardness
ammonium concentrations activity with cleaning reduces their efficacy
compounds chemicals — Hampered by
— Some are bioburden

detergents



Liquid Chemical Sterilant/Disinfectants

- Only for heat-sensitive critical and
semi-critical devices

. - Powertul, 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 ot sterile items 1s 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 1n infectious disease
transmission

- Do not require as stringent decontamination
procedures




Categories ot Environmental Surtaces

- 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

* Timited risk of disease transmission







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

Fol]ow manufac;turefs. instructions for proper use ot EPA-
registered hospital disinfectants

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




Cleaning Clinical Contact Surfaces

|+ Risk of transmitting infections greater than pe
for housekeeping surtaces B

- Surface barriers can be used and change

. between patients

OR

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




Surface barriers :

 Surface barriers are used to
prevent contamination on the
surface underneath.

* All  the surface barriers
should be resistant to fluids in
order to prevent
microorganisms in  saliva,
blood, and other liquids from
soaking through the barrier
and reach the surface
underneath.

Chair Drapes
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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 e | T
reservoir R ga

» Primary source of
microorganisms 1s municipal

water supply




Table 9.1 Examples of micro-organisms isolated from DUWLs

Legionella spp. Lactobacillus spp. Candida Acanthamoeba
Pseudomonas Actinomyces spp. albicans spp.
aeruginosa Mycobacterium Candida spp. Giardia spp.
Acinetobacter spp. avium Cladosporium Cryptosporidium
Pseudomonas spp. Mycobacterium spp. Spp.

Proteus vulgaris spp.- Penicillium Hartmannella
Fusobacterium spp. Staphylococcus spp.- spp.

Moraxella spp. aureus Phoma spp.

Bacteroides spp. Streptococcus Aspergillus

Burkholderia cepacia spp. Spp.

Klebsiella pneumoniae Oral streptococci Alternaria

Alicaligenes spp-

dentrificans

Source: Adapted from Barbot V, Robert A, Rodier M, Imbert C. (2012) Update on infectious risks
associated with dental unit waterlines. FEMS Immunol Med Microbiol, 65, 196-204.




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/mlL.

CEFU=colony forming unit

- Untreated dental units cannot reliably produce water that
meets drinking water standards
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For routine dental treatment, meet
regulatory standards for drinking
Water

* <500 CFU/mL of heterotrophic water bacteria




Available DUWL Technology

- Independent reservoirs
» Chemical treatment //;
" -t =

- Filtration

- Combinations

- Sterile water delivery systems
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Monitoring Options

- Water testing laboratory

- - In-office testing with self-contained kits

- Pollow 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 ~ + Handling biopsy specimens

attached to air and waterlines .
Handling extracted teeth

Dental radiolo

Y Laser/electrosurgery plumes or
Aseptic technique for parenteral surgical smoke
medications

Dental laboratory
Single-use (disposable) Devices

Mycobacterium tuberculosts

Creutzteldt-Jacob Disease (CJD) and
Oral surgical procedures other prion-related diseases

Preprocedural mouth rinses




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 manutfacturet’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 1f visibly contaminated




Saltva Ejectors S
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- Previously suctioned fluids might
be retracted into the patient’s

. mouth when a seal 1s 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

it 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 Surgeon’s
Gloves

Surgical

Scrub

Sterile Irrigating
Solutions




Handling Biopsy Specimens

- Place biopsy 1n sturdy, leakproof

. container

- Avoid contaminating the outside

of the container

- Label with a biohazard symbol
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Extracted Teeth

- 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




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

- Intectious materials (HSV, HPV) may contact mucous
membranes of nose

No evidence of HIV/HBYV transmission

Need further studies




Dental Laboratory

- Dental prostheses, appliances, and items used in

their making are potential sources of
- contamination

- Handle 1n 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 nuclet

- Immune system usually prevents spread

- - Bacteria can remain alive in the lungs for many years (latent
TB infection) e e e e




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




- Defer elective dental treatment

Preventing Transmission of TB in Dental Settings

- Assess patients for history of TB

- If patient must be treated:
* DHCP should wear face mask

* Separate patient from others/mask/tissue

® Refter to facility with proper TB intfection control
precautions




Creutztfeldt-Jakob Disease (C]D)

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 C]D (vC]D)

- Variant CJD (vCJD) 1s the human version ot Bovine
Spongitorm 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 Ewvaluation

“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
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- Provide a safe working
environment

®* Reduce health care-associated
infections

* Reduce occupational exposures




Program Ewvaluation

49

- 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.”




