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What have I learned from the CDC and Hearings 
2016 to 2024 Regarding Problem Areas

• Water lines 

• Aerosols 

• Slow Speed Handpiece sterilization or any semi critical item 

• Single use items 

• Items exposed in drawers 

• Items exposed in operatories 

• Items sitting out anywhere 

• Patient screening, tissue availability, mask availability



• How do you follow the CDC guidelines? 

• Sterile versus clean and is that meaningful? 

• Exposed instruments, exposed sundries, drawers in operatories, infection control stations, exposed surfaces 

• Pests - rodents and insects 

• Transmission - soiled versus invisible 

• Aerosols - negative pressure 

• Waterlines - deadlegs, biofilms, pathogens, shocking, flushing, testing, remediation 

• Sterilizers - testing 

• Disposables - what can be used if it is exposed 

• Handpieces -  

• Drug vials -  

• Handwashing and gloves - 

• Personal Protection - donning and doffing

Dave will talk about…



• PPE 

• Sterilization-area and processes, spore testing, 

• Instrument storage 

• Water sources and waterline testing 

• Importance of documentation 

• Other health agency rules (emergency supplies and policies, exposure control plan) 

•  “What’s Wrong with This Picture?”  

• “The Most Memorable Inspections I’ve Ever Done. 

Kate will illustrate



Standard Precautions are a set of infection control practices that 
healthcare personnel use to reduce transmission of microorganisms 
in healthcare settings.



Standard precautions

• Elements include: 
1. Hand hygiene. 
2. Using personal protective equipment (PPE). 
3. Respiratory hygiene/cough etiquette. 
4. Sharps safety, including engineering and work practice controls. 
5. Safe injection practices. 
6. Sterilization and disinfection of instruments and devices. 
7. Cleaning and disinfecting environmental surfaces.



Regulations and Guidelines
• OSHA 

• Bloodborne Pathogens Rule 
• Hazard Communication 
• Respiratory Protection Program 
• Injury and Illness Prevention 

• State Boards of Dentistry 
• Infection control 

• EPA 
• Surface disinfectant registration

• State Health Departments 
• Regulated Medical Waste 

• AAMI/ANSI 
• Sterilization 

• FDA 
• Manufacturer labeling, and instructions 

for use 
• High level disinfectant registration

CDC Guidelines 2003, 2016

Kate Mills, RDH, State Inspector, DOH
Who checks offices for compliance in the state of Washington?



Kate Mills, RDH, State Inspector, DOH

Who checks offices for compliance in the state of Washington?

What do you find in "real life", Kate?



Most Memorable Inspection: 
First Impression



Second Impression



Third Impression



Sterilization Area



More Sterilization Area



Yuck…



Yuck…



Yuck…



Yuck…



Nope



Post-exposure Management

1. Prompt reporting of injuries

2. Interview of patient

3. Testing of patient and exposed worker

4. Referral for medical counseling

5. Written report 
documenting details of 
incident, including 
whether or not a safety 
device was involved



Good Clinical 
Outcomes  

Require  
Infection Control

Dave Carsten, DDS, MAGD, Dentist Anesthesiologist
Assistant Professor OHSU
Chairman of the Dental Quality Assurance Commission



 September 2016  

A pediatric practice had a plumbing change that created a dead end.  20 
children became severely ill, sickened by Mycobacterium abscessum, 
out of nearly 1400 procedures that had that exposure.  Over time many 
more people were identified as having been sickened. It was traced to a 
biofilm in a pipe.  More than 100 people were affected, some 
permanently.  The office is now closed and the lawsuits are stacking up 
into the millions of dollars.   

The obvious course was testing downstream from a plumbing change 
with tests for quick growing bacteria that grow up in 4 to 5 days and a 
second test for slow growing bacteria at three to four weeks.   

The evidence that biofilms were a hazard had been present for many 
years but the direct causation is difficult because there is often long 
latency. 



Mycobacterium abcessus infections among children
• 2015 

• 20 children admitted to local hospitals near Atlanta, GA, USA 
• All children had severe illness, 17 required surgery 
• The CDC determined the source of infections were from dental treatment 

water in a single clinic with untreated waterlines 
• All children had pulpotomies performed in the days before onset of illness 

• 2016 
• A second cluster of infected children emerged in California, USA 
• At least 58 children became ill after receiving pulpotomies at a dental clinic 
• Health officials linked infections to contamination of dental treatment water 

with Mycobacterium abcessus



By unanimous vote, the Wahsington Dental Commission opened rule 
making.  

Dr David Carsten was assigned to chair the newly activated Infection 
Control Committee. The infection control rules were opened, then 
subsequently the scope of the rule overhaul was expanded to include all 
sections.  

Rule making began in November 2016, with final implementation in 
December 2021. 

Response of the Washington State Department of Health and the Dental Commission



Dentists are physicians.

• US Code of Federal Regulations  
• CFR 702.404 - Physician defined. 

• “The term physician includes doctors of medicine 
(MD), surgeons, podiatrists, dentists, clinical 
psychologists, optometrists, chiropractors, and 
osteopathic practitioners within the scope of their 
practice as defined by State law.” 



The rule included provisions regarding:  
sterilization of handpiece motors, 
high volume evacuation,  
aerosols,  
training,  
single use items,  
storage of items to be sent to dental laboratories,  
exposure of sterile instruments,  
hand washing and gloves,  and  
managing the exposure of the office to people that are ill. 

All of the above was in an effort to follow the CDC guidelines in an  
enforceable way

Response of the Washington State Department of Health and the Dental Commission





Dave,  

Follow  the light 
side of the force. 
Chair the 
Infection control 
committee.

— Dr Bob Shaw



CDC and OSAP

“Transmission you must stop. Hmmm.”



“The sacred texts consult you should.”

Source material along with 
relevant medical literature



1. waterlines 
2. exposure of sterile instruments 
3. high volume evacuation 
4. sterilization of slow speed handpiece motors

 Initial scope of rule making

Goal - stop or minimize transmission of bacteria and viruses



My Struggles with Stakeholders 
1. Invisibility

2. Transmission

3. Latency

4. Authenticity

5.  Goals of the Commission and the CDC

6.  Evidence Based

7.  Mindfulness and critical thinking



Dentist

Dentist  
Perceptions

Infection Control Committee

$

$

$
$

$



Dentist perception of chair of the  
infection control committee



If Saliva was 
Red

Mindfulness



Tellier, R et al:  Recognition of aerosol transmission of infectious agents: a commentary BMC Infect Dis 19, 101 (2019)   
Jones, R et al:  Aerosol Transmission of Infectious Disease JOEM r Volume 57, Number 5, May 2015

• Aerosols: 

• Suspension of particles in gas 

• Suspended for more than a few seconds 

• Carried on air currents 

• Generally 5-10 μm or smaller  

• Droplets: 

• Suspension of particles in liquid 

• Carried by force of of cough/sneeze 

• ”ballistic trajectory”--falling under the force of 
gravity

Aerosols vs. Droplets

Invisible                                    Might be visible

The prior video is an illustration of aerosols, droplets, and  
fomites, any object that is contaminated and can transmit a pathogen



NMR, LLC

Droplets,  Aerosols and Masks

44

  Aerosol Droplet
Time in air suspended Minimal at 30 µm or more

Distance Traveled >2 meters 1-2 meters
Blocked by fitted N95 >95% by definition (0.3 µm) >95%

Blocked by surgical mask HCW ¼ the risk Good protection

Add Surgical mask cougher or sneezer 1/4 x 1/4 = 1/16 
 

Good protection

Or double layer cloth source cougher 
or sneezer

Good protection Good protection



Airborne Precautions

COVID-19 
Measles 
Varicella 
TB 
Noroviruses—possibly 
HPV 



Droplet Precautions

Covid-19 
Influenza 
Meningitis 
Pertussis 
Common cold



Contact Precautions

MDRO (multi drug resistant organisms) 
Norovirus 
Head Lice 
HSV (herpes) 
C. Difficile:  must wash, not alcohol 
HPV 



Transmission is deeply connected to host resistance



• - innate immunity        Intact skin&mucus membranes, chemical barrier - health 
• - adaptive immunity    Antibodies and WBC's          - vaccines and past exposures                           
• - intrinsic immunity     Anti viral defenses that are built in   - genetic                      

Host Resistance



Immunity can be thought of as 
a fence for pathogens to 
climb. The stronger and the 
higher the barrier, the less 
likely the infection.

Highly infectious 
pathogens can "jump 
higher" or cut through and 
cause infection with fewer 
infectious particles. A few 
may not cross the fence, 
many may cross.



The greater the number of 
infectious particles to 
challenge the fence, the more 
likely that they breach the 
wall.



Healthier people have a taller, 
stronger fence. 

Limiting exposure gives 
pathogens fewer chances to 
create an infection.



VulnerableNot so Vulnerable



Vaccinations 
Stop 

Transmission

Hepatitis B

Measles/Mumps/Rubella

Varicella

Tdap

Polio

COVID-19

Influenza

Via Adaptive 
Immunity

-adaptive immunity



Matsuzaki, H et al:  Multi-Year Effect of Human Papillomavirus Vaccination on Recurrent Respiratory Papillomatosis; Laryngoscope, 130:442–447, 2020

HPV disease

“For persons 15 through 45 years of age, GARDASIL 9 is given using a 
3-dose schedule; the second shot should be given 2 months after the 
first shot and the third shot should be given 6 months after the first shot.”  

https://www.gardasil9.com/adults/where-to-get-hpv-vaccine

What about after 45?
16 subjects age 23-72 with laryngeal papilloma relapse after surgical 
resection were given 3 dose series HPV vaccination
Combination surgery plus vaccination suppressed in nearly 80% of the 
study group, correlating with the treatment responders who tested 
negative for HPV DNA



Protecting yourself, your staff and your patients

Interval vaccinations: 
Flu annually 
Td/Tdap every 10 years 
Bivalent COVID—and future? 

One and done vaccinations: 
Hepatitis B 
Measles, Mumps, Rubella if born after 1956 
Varicella if negative serology 
HPV???



Yadav, A et al:  Indian J Community Med 2021 Jan-Mar; 46(1): 7–14. 

Infectious 
Period

• Longer = ↑ 
R0 

• Immunity 

modifies

Transmissibil
ity

• Airborne = ↑ 
R0 

• Immunity 

modifies

Contact Rate

• Infection per 
time exposed 

• Modifiable by 
limiting 
exposure

• Disease specific R0 based on completely 
susceptible population  

• Estimated based on observed disease behavior 
or calculated with software programs 

• R0 = Infection/contact (transmissibility) × 
contact/time (average rate of contact) × time/
infection (duration of infectiousness) 

• Reducing contact, reducing transmission and 
infectious period through immunization reduces 
effective reproduction or Rt 

• When Rt drops below one, ongoing 
transmission ceases

Understanding R0

Transmission related to infectivity of the pathogen

Of people exposed by one vector/person, how many of them get sick?

Measles is really high and a 95% vaccination rate is needed to stop transmission,

leprosy is really low (95% are naturally immune).



Limit Exposure



59

Doffing 

A Cause of Transmission to HCP's 
and their families 
when performed out of order 

Do not take contaminated 
garments home

Protect you, your family, and friends  
by removing PPE correctly.



 Back to "How to follow the CDC guidelines…"





30 public meetings, 24 virtual, 6 in person 
Reviewed thousands of pages of journal  
articles, documentation, and references 
Many experts including Eve Cuny, John Molinari,  
Teri Harris of Harris Biomedical, and others



There is a deep need for  
teaching critical thinking





.
Stakeholders: 
60+ comments received between  
November 2016 through January 2019

Concerns: 
• About ½ are related to low-speed hand piece motor sterilization 
• About ¼ are with waterline testing 
• Several with training requirements 
• Providing masks to everyone 
• Storing instruments 
• Timing of opening sterile packs 
• HVE 
• Overall costs to implement all requirements

What did people comment about?



Areas of particular confusion: 
• Low-speed motor sterilization 
• Timing of waterline testing 
• Timing of opening sterile packs 
• High Volume Evacuation (HVE)



What are we finding in the "real world"?

Contact Kate



Who are 
you 
kidding?



Who are 
you 
kidding?



Who are 
you 
kidding?



Keyboard in 
Operatory



Adjacent to  
Patient Chair 



Drawer Storage



Sterilization 
Area



Sterilization 
Area



Sterilization 
Area



Who are 
you 
kidding?



1. waterlines 
2. exposure of sterile instruments 
3. high volume evacuation 
4. sterilization of slow speed handpiece motors 
5. single use items 
6. items in open drawers 
7. Reviewed all items in the CDC guidelines in order to protect the public 

based on the best available evidence and to give HCPs clear rules
Goal - stop or minimize transmission

2003, 2016

Workgroup to update



By federal statute, dentists are physicians, with the responsibilities to patients same as MD’s.  
This applies to infection control, disease transmission, and sterilization. Dentistry is primarily 
surgical and therefore infection control is paramount.  
There is no divide between oral and systemic.  
That is completely artificial. 
We follow Hippocratic Morals and Values, do no harm

"We aren't medical doctors, we only work with the mouth, it is full of 
bacteria and besides, I have never had a problem."

Comment from a stakeholder



"We aren't medical doctors, we only work with the mouth, it is full of 
bacteria and besides, I have never had a problem."

Comment from a stakeholder

How would you know??



Many bacteria can persist for months or years on skin and they are opportunists 

4% of children and 1% of adults in the general population carry MRSA

LATENCY  AND INCUBATION

Influenza-Latency 1 to 4 days; Viral shed  from -2 to +7 from symptom onset



1. HPV virus can have a 30 years plus latency prior to the cancer diagnosis.  

2. It caused 16% of OroPharyngeal cancer prior to 2000. It is now 95%.  

3. Victims have 80% survival at 5 years.  

4. Since medicine knew that transmission was possible, they have taken 
precautions for many years.  

5. HPV 16 and 18 are epidemic and getting worse and no one knows why.

Human Papilloma Virus
More than 100 strains and some cause cancer



C. difficile  
E. coli  
Serratia marcesens  
Klebsiella sp.  
Pseudomonas aeriginosa  
Methicillin Resistant Staphyllococcus Aureus (MRSA) 
Mycobacterium sp  
are easily transmitted and have a long latency on skin,  some months or years.   

There are more and more case reports of impossible to treat infections that have been 
very difficult to trace to the source.   

DNA traces are now making that more possible.   

Touching sterilized or dirty instruments with bare hands is a very bad idea. 

Other common pathogens



The proposed rule was reviewed by Eve Cuny 
and John Molinari in the summer of 2021. Their 
suggestions were mostly adopted. 



March 6 2020, 
Infection Control 
Rule passes with 
no comment from 
stakeholders

Resistance to the  
infection control 
rule dried up with 
COVID-19 onset



•How do you follow the CDC guidelines? 
• Sterile versus clean and is that meaningful? 

• Exposed instruments, exposed sundries, drawers in operatories, infection control stations, exposed surfaces 

• Pests - rodents and insects 

• Transmission - soiled versus invisible 

• Aerosols - negative pressure 

• Waterlines - deadlegs, biofilms, pathogens, shocking, flushing, testing, remediation 

• Sterilizers - testing 

• Disposables - what can be used if it is exposed 

• Handpieces -  

• Drug vials -  

• Handwashing and gloves - 

• Personal Protection - donning and doffing 

•

Dave



WAC 246-817-600



WAC 246-817-615 Administrative, education, and training. (1) A licensed dentist shall develop and maintain written infection preven- tion 
policies and procedures appropriate for the dental services provided by the facility. 
(2) A licensed dentist shall review with all practitioners the current office infection prevention policies and procedures annually. A licensed 
dentist shall maintain documentation of the annual review with all practitioners for five years. 
(3) A practitioner shall complete one hour of current infection prevention standards education annually provided by a qualified indi- vidual or 
organization. 
(4) Infection prevention standards education must include: 

(a) Standard precautions and prevention of disease transmission;  
(b) Prevention of cross-contamination; 
(c) Practitioner safety and personal protection equipment; 
(d) Hand hygiene; 
(e) Respiratory hygiene and cough etiquette; 
(f) Sharps safety and safe injection practices; 
(g) Sterilization and disinfection of patient care items and devices; 
(h) Environmental infection prevention and control; 
(i) Dental unit water quality; and 
(j) The requirements in WAC 246-817-601 through 246-817-660. 

(5) A practitioner shall maintain their personal documentation of 
infection control prevention standards education for a period of five years. 
(6) For the purposes of this section, a qualified individual or organization means a person or entity that has verifiable training, expertise, or 
experience in all aspects of infection control. 
[Statutory Authority: RCW 18.32.002 and 18.32.0365. WSR 21-01-214, § 246-817-615, filed 12/23/20, effective 1/23/21.]

Infection Control Rule Dentist Responsibilities



WAC 246-817-635 Hand hygiene. A practitioner shall perform hand hygiene as defined in WAC 246-817-610 in any of these situations: 
     (1) When hands are visibly soiled; 
     (2) In the event of barehanded touching of instruments, equipment, materials, and other objects likely to be contaminated by blood, saliva, 
or respiratory secretions; or 
     (3) Before and after treating each patient. 
[Statutory Authority: RCW 18.32.002 and 18.32.0365. WSR 21-01-214, § 246-817-635, filed 12/23/20, effective 1/23/21.] 

Hand Washing



WAC 246-817-640 Personal protective equipment.  
(1) A practitioner shall wear gloves whenever there is a potential for contact with blood, body fluids, mucous membranes, nonintact skin, or 
contaminated equipment. 

(a) New gloves are required for each patient. 
(b) Gloves must not be washed or reused. 
(c) Gloves selection must be based on the performance characteristics of the glove in relation to the task to be performed as applicable in 
WAC 296-800-16065 and 296-823-15010. 

(2) A practitioner shall wear mouth, nose, and eye protection during procedures that are likely to generate aerosols or splashes or splattering 
of blood or other body fluids. 
(3) A practitioner shall comply with Washington state occupational exposure to bloodborne pathogens WAC 296-823-150. 
[Statutory Authority: RCW 18.32.002 and 18.32.0365. WSR 21-01-214, § 246-817-640, filed 12/23/20, effective 1/23/21.] 

Glove wear



WAC 246-817-645 Respiratory hygiene and cough etiquette.  
(1) A licensed dentist shall post signs in a place visible to individuals receiving services in the premises with instructions to 
patients with symptoms of respiratory infection to: 

(a) Cover their mouth/nose when coughing or sneezing; 
(b) Use and dispose of tissues; 
(c) Perform hand hygiene after hands have been in contact with 

respiratory secretions. 
(2) A licensed dentist shall provide tissues and no-touch receptacles for disposal of tissues in the dental office. 
(3) A licensed dentist shall offer masks to coughing patients and accompanying individuals in the dental office. 
[Statutory Authority: RCW 18.32.002 and 18.32.0365. WSR 21-01-214, § 246-817-645, filed 12/23/20, effective 1/23/21.]

Coughing or sneezing patients



WAC 246-817-650 Safe injection and sharps safety.  
(1) A practitioner shall follow the CDC Summary of Infection Prevention Practices in Dental Settings: Basic Expectations for 
Safe Care, March 2016, guidelines for safe injection practices in dental settings. 
(2) A practitioner shall use either a one-handed scoop technique or mechanical device designed for holding the needle cap 
when recapping needles. A practitioner shall not recap used needles by using both hands or any other technique that 
involves directing the point of a needle toward any part of the body. 
(3) A practitioner shall place used disposable syringes and needles, scalpel blades, and other sharp items in appropriate 
puncture- resistant containers in each operatory. 
[Statutory Authority: RCW 18.32.002 and 18.32.0365. WSR 21-01-214, § 246-817-650, filed 12/23/20, effective 1/23/21.]

Needles and Sharps



WAC 246-817-655 Sterilization and disinfection, environmental infection prevention and control. A practitioner shall: 
(1) Follow the CDC Guidelines for Infection Control in Dental Health-Care Settings 2003, MMWR Vol. 52, No. RR-17, Appendix C for Methods for Sterilizing and 
Disinfecting Patient-Care Items and Envi- ronmental Surfaces, including: 

(a) Clean and reprocess through disinfection or sterilization re- usable critical, semicritical, and noncritical dental equipment and devices according to manufacturer 
instructions before use on another patient. 

(i) Effective August 31, 2022, sterilization of low-speed hand piece motors after use on a patient is required. 
(ii) Sterilization is not required for those sections of a bat- tery operated hand piece system that cannot be sterilized according to manufacturer's instructions. 
However, battery operated hand piece sys- tems that have specific engineering controls to isolate the sections that cannot be sterilized, render those sections 
"noncritical," must be used if commercially available; those sections that cannot be sterilized must be processed according to manufacturer's instructions between 
patient uses. 

(b) Clean and reprocess through disinfection or sterilization re- usable critical, semicritical, and noncritical dental equipment and devices according to manufacturer 
instructions. 

(c) Clean and reprocess reusable dental equipment according to the manufacturer instructions. 
(d) All disposable and single-use items, as labeled by the United State Food and Drug Administration, must be discarded after use on a single patient. 
(i) Single-use items that need to be tested for size are not con- sidered used unless cemented in the mouth. Single-use items can be cleaned or reprocessed 
(disinfected or sterilized) when following man- ufacturer's instructions. 
(ii) If a single-use item is not used, but is contaminated or exposed to aerosols during the appointment by being placed on a surface ready to use, it may only be 
sterilized if the process of doing so does not compromise the efficacy of the item including, but not limited to, anesthetic carpules. 
(2) Bag or wrap contaminated instruments in packages, containers, or cassettes in preparation for sterilization. 
(a) Store sterile instruments and supplies in a covered or closed area. 
(b) Wrapped packages, containers, or cassettes of sterilized instruments must be inspected before opening and use to ensure the packaging material has not been 
compromised. 
(c) Wrapped packages, containers, or cassettes of sterilized in- struments must be opened as close to the time of the procedure as pos- sible. Opening in the 
presence of the patient is preferred. 
(d) Instruments sterilized for immediate use do not mandate the use of a bag or a wrap. If the instrument is not used immediately, it must be bagged or wrapped. 
(3) Use all mechanical, chemical, and biological monitors accord- ing to manufacturer instructions to ensure the effectiveness of the sterilization process. 
(4) Test sterilizers by biological spore test method as recommen- ded by the manufacturer on at least a weekly basis when scheduled pa- tients are treated. 
(a) In the event of a positive biological spore test, the li- censed dentist shall take immediate remedial action as recommended by the manufacturer. 
(b) A licensed dentist shall record biological spore tests and results either in the form of a log reflecting dates and person or persons conducting the testing or copies 
of reports from an independ- ent testing entity. A licensed dentist shall maintain this documenta- tion for a period of five years. 
(5) Thoroughly rinse items such as impressions contaminated with blood or saliva. Place and transport items such as impressions to a dental laboratory off-site in a 
case containment device that is sealed and labeled. 
(6) Disinfect all work surfaces after each patient. 
(7) Disinfect using an intermediate-level disinfectant having, but not limited to, a tuberculocidal claim, when a surface is visibly contaminated with blood. 

Instrument handling and sterilization



(6) Disinfect all work surfaces after each patient. 
(7) Disinfect using an intermediate-level disinfectant having, but not limited to, a tuberculocidal claim, when a surface is visibly contaminated with blood. 
(8) Use only United States Environmental Protection Agency regis- tered disinfectants or detergents/disinfectants with label claims for use in health care setting, 
following the manufacturer's instructions. 
(9) Use high volume evacuation (HVE) whenever possible in all clinical situations expected to produce aerosol or spatter, such as, but not limited to, ultrasonics, high-
speed hand pieces and air pol- ishing devices. HVE equipment must be installed and maintained to man- ufacturer's specifications to ensure proper evacuation at the 
treat- ment site. HVE devices must be used as intended for HVE. A saliva ejector does not qualify as an HVE device. 
     (10) The following definitions apply to WAC 246-817-655. 
(a) "Critical," "semicritical," and "noncritical" means catego- ries given to patient care items including, but not limited to, dental instruments, devices, and equipment 
depending on the potential risk of infection associated with intended use. 
(i) "Critical items" means those items used to penetrate soft tissue, contact bone, enter into or contact the bloodstream or other normally sterile tissue. Critical items 
must be sterilized by heat. 
(ii) "Noncritical items" means those items used to contact intact skin. Noncritical items must be disinfected with United States Envi- ronmental Protection Agency 
registered hospital disinfectant or deter- gent. 
(iii) "Semicritical items" means those items used to contact mu- cous membranes or nonintact skin. Semicritical items must be steri- lized by heat if heat-tolerant, or 
by high-level disinfection if a semicritical item is heat-sensitive. 
(b) "Disinfect" or "disinfection" means use of a chemical agent on inanimate objects, such as floors, walls, or sinks, to destroy vir- tually all recognized pathogenic 
microorganisms, but not necessarily all microbial forms such as bacterial endospores. 
(c) "High-level disinfection" means disinfection that inactivates vegetative bacteria, mycobacteria, fungi, and viruses but not necessa- rily high numbers of bacterial 
spores. 
(d) "High volume evacuation" or "HVE" means the equipment used to remove debris, aerosols, and liquids. 
(e) "Remedial action" means manufacturer recommended action nec- essary to obtain a negative spore test result. 
(f) "Sterilize" or "sterilization" means the use of heat, chemi- cal, or other nonchemical procedure to destroy all microorganisms. 

[Statutory Authority: RCW 18.32.002 and 18.32.0365. WSR 21-01-214, § 246-817-655, filed 12/23/20, effective 1/23/21.] 
Certified on 2/20/2023 WAC 246-817-655 Page 3 



WAC 246-817-660 Dental unit water quality. (1) A licensed den- tist shall use water for nonsurgical procedures that meets United States 
Environmental Protection Agency regulatory standards for drink- ing water of five hundred or less colony-forming units or CFUs/mL. 
(2) A licensed dentist shall follow dental equipment manufactur- er's instructions when testing the water delivery system for accepta- ble water 
quality. If manufacturer's instructions are unavailable, a licensed dentist shall test the water delivery system for acceptable water quality 
quarterly. A licensed dentist shall test the water de- livery system five to ten days after repair or changes in the plumbing system and again at 
twenty-one to twenty-eight days later. 
     (a) Effective December 1, 2021, all water lines must be tested. 
(i) All water lines for each operatory or dental unit can be pooled as one single sample. 
(A) A pooled sample must use an equal amount of water from each water line. 
     (B) A pooled sample can have up to ten water lines included. 
(C) The number of water lines pooled into one sample must be documented. 
(ii) All water lines for each operatory or dental unit can be tested individually. 
(b) In the event of an unacceptable level of colony-forming units or CFUs, a licensed dentist shall take immediate remedial action. For the 
purposes of this section, remedial action means any action neces- sary to reduce the CFUs to five hundred or a lesser number currently 
recognized by the United States Environmental Protection Agency as ac- ceptable for drinking water. 
(c) A licensed dentist shall record the water delivery system testing and maintenance either in the form of a log reflecting dates and person or 
persons conducting the test or maintenance or copies of reports from an independent testing entity. A licensed dentist shall maintain this 
documentation for a period of five years. 
[Statutory Authority: RCW 18.32.002 and 18.32.0365. WSR 21-01-214, § 246-817-660, filed 12/23/20, effective 1/23/21.]

Dental Water Lines



• How do you follow the CDC guidelines? 

•Sterile versus clean and is that meaningful? 
• Exposed instruments, exposed sundries, drawers in operatories, infection control stations, exposed surfaces 

• Pests - rodents and insects 

• Transmission - soiled versus invisible 

• Aerosols - negative pressure 

• Waterlines - deadlegs, biofilms, pathogens, shocking, flushing, testing, remediation 

• Sterilizers - testing 

• Disposables - what can be used if it is exposed 

• Handpieces -  

• Drug vials -  

• Handwashing and gloves - 

• Personal Protection - donning and doffing 

•

Dave



Is this sterile?



Is this Sterile?



Is this sterile?



Is this sterile, 
clean, or 
contaminated?



Is this clean?



Is this clean?



Is this clean?



Is this clean?



What if I open a sterile pack but don’t use the 
instruments?

• All instruments opened in the operating or procedure room should be 
considered contaminated whether or not they have been used. 

• Rationale: Scrubbed persons might touch instruments without being aware of it. 
Used instruments also might come in contact with other instruments. 

AAMI/ANSI 

Sterile instruments opened and exposed in a very clean OR, with no people, with become 

contaminated within 15 minutes. • With what?? Dust??

Skin flakes



Breaches in 
Sterilization

CDC Health Advisory October 2015 
CDC/FDA Health Update about the Immediate Need for Healthcare 
Facilities to Review Procedures for Cleaning, Disinfecting, and Sterilizing 
Reusable Medical Devices 

Numerous reports of breaches in reprocessing of instruments and devices 
in health care settings 
Leading to notification of thousands of patients regarding potential 
exposure to bloodborne diseases

What if the sterilizer is not changing the color of the indicator strips? 

What if a days worth of patients were seen before someone realized it? 

What do you do?
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• How do you follow the CDC guidelines? 

• Sterile versus clean and is that meaningful? 

•Exposed instruments, exposed sundries, drawers in operatories,    infection 
control stations, exposed surfaces 

• Pests - rodents and insects 

• Transmission - soiled versus invisible 

• Aerosols - negative pressure 

• Waterlines - deadlegs, biofilms, pathogens, shocking, flushing, testing, remediation 

• Sterilizers - testing 

• Disposables - what can be used if it is exposed 

• Handpieces -  

• Drug vials -  

• Handwashing and gloves - 

• Personal Protection - donning and doffing

Dave



• Once a sterile instrument or sterile glove is exposed to air, it is no longer sterile 

• An undisturbed but open pack of instruments will show comtamination of bacteria 
within 15 minutes in a very clean OR. What is the most common contamination? 
Skin flakes that hold bacteria.



• Can you sterilize surfaces?


• What is the consequence of not cleaning surfaces?



UVC



95 watts15 minutes 
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Clinical Surface Disinfection



Why worry about surfaces?

• HoursHIV

• HoursHSV

• 14 HoursRhinovirus

• 5 DaysStaph

• 7 DaysHBV

• 6 WeeksHCV

• 6 to 8 MonthsTB 124

Latency is a big problem



Resistance to Chemical Germicides is a Big Problem

Bacterial spores

Mycobacterium

Nonlipid or small virus

Fungi

Vegetative bacteria

Lipid or medium size virus



Classification of disinfectants

Some high-level 
disinfectants will kill 
spores with 
prolonged exposure 
times (3–12 hours); 
these are called high 
level disinfectants/
sterilants

Low-level Kill most vegetative bacteria, some fungi, 
and some viruses in a practical period of 
time (≤10 minutes). Do not kill 
mycobacteria.

Intermediate-level Kill mycobacteria, vegetative bacteria, 
most viruses, and most fungi but do not 
necessarily kill bacterial spores.

High-level* Will kill all microorganisms except large 
numbers of bacterial spores.



Spray – Wipe - Spray

1. Spray on cleaner (or cleaner disinfectant) 
2. Wipe to clean 
3. Spray on disinfectant and then WAIT                                                           

– follow label directions for contact time

EVE  CUNY



Wipe – Throw - Wipe

1. Wipe on cleaner (or cleaner/disinfectant) with premoistened towelette 
2. Throw away wipe (multiple surfaces will require multiple towelettes)  
3. Wipe with fresh towelette(s) and WAIT                                                                           

– allow surface to remain wet for time indicated on the label

EVE  CUNY



Most Memorable 
Inspection 2 
Clean side



Most Memorable 
Inspection 2 
Clean side



Most Memorable 
Inspection 2 
sterilization



Most Memorable 
Inspection 2 
sterilization



Most Memorable 
Inspection 2 
sterilization



Most Memorable 
Inspection 2 
sterilization



• How do you follow the CDC guidelines? 

• Sterile versus clean and is that meaningful? 

• Exposed instruments, exposed sundries, drawers in operatories, infection control stations, exposed surfaces 

•Pests - rodents and insects 
• Transmission - soiled versus invisible 

• Aerosols - negative pressure 

• Waterlines - deadlegs, biofilms, pathogens, shocking, flushing, testing, remediation 

• Sterilizers - testing 

• Disposables - what can be used if it is exposed 

• Handpieces -  

• Drug vials -  

• Handwashing and gloves - 

• Personal Protection - donning and doffing
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One child with Measles… 

138



2 doses MMR, 97% Protection 

139



1 dose MMR, 90% Protection 

140



https://fred.publichealth.pitt.edu/measles 

80% MMR Coverage:  Day 30 



80% MMR Coverage:  Day 60



80% MMR Coverage:  Day 90 



80% MMR Coverage:  Day 120 



80% MMR Coverage:  Day 150 



80% MMR Coverage: Day 180



80% MMR Coverage:  Day 210



80% MMR Coverage:  Day 230 



Examples of potentially ineffective infection control.  
Anyone here use the bathroom at Costco? 

Public toilets usually have seat covers available, barriers.  Do they work?   
No, even 10 layers can still lead to transmission.   
But the seats are regularly disinfected to reduce transmission.  

A bigger danger is the aerosols from the flush.  They contaminate the surfaces.  
There are  bacteria and viruses deposited on handles, walls, and toilet paper. 
The toilet paper is not sterilized or even disinfected.  
Think about that.  

The power hand dryer creates aerosols that spread pathogens, mostly because 
people don’t wash their hands well.   

It takes about 30 minutes for the majority of the aerosol to settle.  
Measles remains in the air for hours.  
Influenza remains infective for at least 30 minutes. 



Influenza statistics CDC

Flu Season
Symptomatic 
Illnesses Medical Visits Hospitalizations Deaths

2011-2012 9,300,000 4,300,000 140,000 12,000

2012-2013 34,000,000 16,000,000 570,000 43,000

2013-2014 30,000,000 13,000,000 350,000 38,000

2014-2015 30,000,000 14,000,000 590,000 51,000

2015-2016 * 25,000,000 12,000,000 310,000 25,000

2016-2017 * 30,000,000 14,000,000 580,000 51,000

2017-2018 * 49,000,000 23,000,000 960,000 79,000

Airborne virus particles

H1N1 recurs as a risk, periodically.

You should stay away from a health care facility either 7 days past symptom onset 
or 24 hours symptom free, whichever is longer.

https://www.cdc.gov/flu/about/burden/2011-2012.html
https://www.cdc.gov/flu/about/burden/2012-2013.html
https://www.cdc.gov/flu/about/burden/2013-2014.html
https://www.cdc.gov/flu/about/burden/2014-2015.html
https://www.cdc.gov/flu/about/burden/2015-2016.html
https://www.cdc.gov/flu/about/burden/2016-2017.html
https://www.cdc.gov/flu/about/burden/estimates.htm


Airborne virus particles

Measles virus can live for up to two hours in an 
airspace where the infected person coughed or 
sneezed. 

If other people breathe the contaminated air or touch 
the infected surface, then touch their eyes, noses, or 
mouths, they can become infected. 

Measles is so contagious that if one person has it, 90% 
of the people close to that person who are not immune 
will also become infected.

Infected people can spread measles to others from four 
days before through four days after the rash appears.

https://www.cdc.gov/measles/about/signs-symptoms.html


Airborne virus particles - HPV



EPA, 2002Pathogen Biofilms in waterlines



EPA, 2002



Prevention Basics

1. If a contaminated object is touched with gloved hands, the gloves are 
contaminated and must be changed. If a sterile object is touched by skin or 
a contaminated glove, it is contaminated.  It must be resterilized.  

2. Skin can harbor pathogens for months or years without causing illness in 
the host. Sterile instruments must be handled with uncontaminated gloved 
hands to remain uncontaminated. 

4. Autoclaving can kill all microbials if proper protocols are followed. All 
instruments and objects used on or near patients that can be autoclaved 
need to be autoclaved. That stops transmission. This is a nearly perfect 
solution. 

6. If instruments are left out for more than a few minutes, they become 
contaminated with microbials from shed skin and aerosols. If instruments 
are unwrapped and unmolested, a sterile cover will extend the protection 
from contamination. This is not a perfect solution. Severely limiting 
exposure, handling, and contamination is reasonable to prevent 
transmission. 

8. Disinfection reduces but does not eliminate all microbials. This is definitely 
not a perfect solution and used only on low risk, easily cleaned items that 
are not directly exposed to fluids or not near the patient. 

9.
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1. Washing hands after patients and before regloving is needed because even 
surgical gloves do not eliminate transmission and bacteria quickly grow under 
gloves. Inexpensive exam gloves may reduce transmission by only 70% even 
with good handwashing. This is not a perfect solution. Great hand hygiene and 
good gloves are reasonable solutions. 

1. Aerosols are an effective means of transmission. Using a standard mask as a 
barrier has modest to low effectiveness. High efficiency masks are expensive 
and uncomfortable. The most cost effective approach is to use high volume 
suction that can remove the aerosol. Viral and bacterial pathogens can be 
transmitted via aerosol and many have a very long latency. This is not a perfect 
solution but very high volume suction is an effective and reasonable solution. 

3. Exposure to sick people is an effective means of transmission. Reduce or 
eliminate exposure to people that have respiratory or other infections. That can 
mean staying home, sending someone home, or if it is not avoidable (an 
emergency), proper cough etiquette, barriers, tissues, and handwashing. This 
is not a perfect solution but a reasonable solution. A warning sign can prevent 
the situation from occurring. 

4.

Prevention
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Prevention



Contaminated water can be an effective source of transmission. Water lines in 
dental units, cavitrons, and other equipment develop biofilms that contain 
pathogens. Regularly cleaning and testing lines will reduce transmission. 
Quarterly testing prevents a very extended opportunity for transmission. This 
is not a perfect solution but a reasonable solution.

Prevention



Contaminated blood or other bodily fluids 
Hepatitis B, HIV, and likely HPV 

cold or the flu —the saliva of an infected person

measles


Air 
Measles, mumps, influenza, and tuberculosis by coughing or sneezing,  
Skin cells 

Food 
surface to food while eating.  cross-contamination can easily happen in a 
dental office, keep food out of clinical areas 

Water 
human or animal feces in biofilms are common 

Insects 
Mosquitos - Malaria, Zika, West Nile 
Fleas - Bubonic plague - Yersinia pestis. 
House flies - Salmonella and E.coli O157 
Cockroaches - Salmonella, E.coli O157, and more 

Fomites 
objects such as equipment, towels, toys

Person-to-Person Touch 
Rhinitis, a cold for example — the hand of a person who has a cold and who has 
just used their hand to wipe their dripping nose.



• How do you follow the CDC guidelines? 

• Sterile versus clean and is that meaningful? 

• Exposed instruments, exposed sundries, drawers in operatories, infection control stations, exposed surfaces 

• Pests - rodents and insects 

• Transmission - soiled versus invisible 

•Aerosols - negative pressure 
• Waterlines - deadlegs, biofilms, pathogens, shocking, flushing, testing, remediation 

• Sterilizers - testing 

• Disposables - what can be used if it is exposed 

• Handpieces -  

• Drug vials -  

• Handwashing and gloves - 

• Personal Protection - donning and doffing

Dave



Enclosed operatories 
Negative pressure



Air pressure of the room is monitored, the air in the room must be completely 
changed 6 to 12 times every hour, and the exhausted air is passed through a 
HEPA filter the filter is changed at regular intervals. 



28 air exchanges per hour
Dr Julia Richman


Covington, Washington
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Deadlegs



Deadlegs



Waterline behaviors - self selected ADA survey - Dr Ruth Lipman, lead researcher, 1 June 24
• 1/6 offices keep no record of waterline testing 
• About 1/3 don't use manufacturer protocols on either the units or for the line maintenance products. 
• About 1/2 had no protocol for a failed test (failed tests are FREQUENT) 
• 1/2 used distilled water, 1/3 municipal water in dental units 
• With a failed test, 1/4 take the unit out of service and 1/2 shock and retest 
• Less than 1/2 use periodic shock treatment  
• Very few recorded volume, dilution, or who did the test. Line sampling is very inconsistent  
• Less than 1/2 maintained enough information to be able to address a failed waterline test. 
• Flushing lines at day start is less than 1/2 
• Flushing lines between patients is 4/10 
• Flushing lines at day end is 1/4 
EDITORIAL COMMENTS 
• Assistants do most of the work and management, they are directed by dentists very generally and the dentist often 

does not know what is specifically happening.  
• Many practitioners are not following best practices 
• Dental boards are inconsistent 
• State regulations that say they follow the CDC guidelines tend to be contextual and conditional. 
• Dentists and hygienists seem overconfident that they know what to do. 
• Good intentions do not address knowledge gaps. Patient harm is a likely occurance.
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How do waterlines become contaminated?

Biofilm forms on the inner lining of tubes delivering water to dental devices 
• Biofilm provides a nutrient-rich environment for the colonization of 

certain bacteria 
• Over time, if untreated, the biofilm becomes laden with enough 

bacteria to result in water that would not be considered suitable for 
drinking 

• Studies have shown untreated lines produce 100,000 - >1,000,000 cfu/
mL of bacteria* 

*Szymanska J, Sitkowska J.Bacterial contamination of dental unit waterlines. Environ Monit 
Assess. 2013 May; 185(5): 3603–3611.



Dental Waterline Management

• CDC guidelines establish 500 CFU of 
heterotrophic bacteria as the goal for 
maintaining water quality 

• Use products designed to control 
biofilm in water lines, not surface 
disinfectant or other products

• Test water for heterotrophic bacteria 
on a regular basis and retreat with 
initial treatment if bacteria is 
increasing 

• Initial treatment with a product to 
remove biofilm is usually needed



Reservoirs
• Tablets or liquids added to treatment water 

• Follow instructions for use provided by the 
treatment product manufacturer 

• Do not use surface disinfectants  

• Diluted bleach has been used but may cause 
damage to internal components of dental unit 

• Water testing may be needed to ensure water 
quality is maintained



CDC Guidelines 2003  
Dental Unit Waterlines and Water Quality

• For non-surgical treatment use water that meets EPA 
drinking water standards   (< 500 CFU/mL of HPC bacteria) 

• Consult with dental unit manufacturer for appropriate 
methods to maintain dental water quality  

• Follow manufacturer recommendations for monitoring 
water quality  

• In July 2023 a working group was formed within HICPAC to 
develop guidelines for dental waterline biofilm control. 



Water Distiller



Distilled Water



The Scientific Basis for Water Management in the Dental Operatory 

• Matthew J Arduino, MS, DrPH, FSHEA, M(ASCP) 
• Division of Healthcare Quality Promotion 
• Centers for Disease Control and Prevention



Municipal Water

Municipal or Drinking Water Supplier is only responsible to ensure water 
that reaches the meter meets drinking EPA drinking water quality. 

Contaminants – microorganisms which may come from feces, eg., 
Cryptosporidium, Giardia, Escherichia coli, Fecal coliforms, Enterococci, 
etc. (usually enter from a failure from municipal supplier or cross-
connection, or potential backflow incident in the facility) 

Once inside the building water becomes the building owner’s 
responsibility



Facility Water
1. Municipal, well, or surface water is not sterile it contains viruses, bacteria, fungi, and 

protozoa 
2. Many of these bacteria are not true contaminants, they are natural flora 

a. heterotrophs (use organic carbon for growth)  
b. oligotrophs ( can live in environments having extremely low levels of nutrients) 

3. Some are tolerant to disinfectants found in drinking water 
4. Free-living amoebae may play a role in the survival, and increase virulence of some of 

these organisms 
5. Some are opportunistic pathogens - microorganisms which normally do not produce 

disease in a healthy host



What influences water quality in buildings? 
1. Nutrients Present in incoming water and facility water (Assimilable Organic Carbon) 
2. Dissolved oxygen 
3. Piping materials in the distribution system 

a. Copper, PEX, PVC, Teflon, Brass, Stainless steel, etc 
b. plumbing fixtures, attached equipment, etc 

4. Design of the distribution system 
a. Storage tanks 
b. dead legs, dead ends, joints 
c. loops 
d. high surface to volume (pipe diameter, length) 

5. Stagnation 
a. low to no flow 
b. water age 

6. Water temperature (Optimum growth range 20º- 45ºC; Mycobacterium xenopi can 
survive up to 50ºC) 

7. Presence/absence of residual disinfectant



Some Opportunistic Pathogens of Premise 
Plumbing (OPPP)
Acinetobacter spp. 
Burkholderia cepacia complex 
Elizabethkingia meningoseptica,  
E. anopheles 
Methylobacterium mesophilicum 
Pantoae agglomerans

Pseudomonas aeruginosa 
Nontuberculous mycobacteria 
Ralstonia spp. 
Serratia marcescens 
Sphingomonas paucimobilus 
Stenotrophomonas maltophia 
Fungi1,2

https://www.cdc.gov/hai/prevent/environment/water.html

1Annaissie EJ, et al.  Clin Infect Dis 2001;33:1871-8. 
2Raad I, et al.  Infect Control Hosp Epidemiol 2002;23:532-7.



Microbiota enter facilities 

1. Particulate matter 
2. Sheared biofilm from drinking water distribution system 
3. Planktonic cells 
4. Within free-living amoeba (Acanthamoeba spp, Hartmannella spp)



Biofilms

1. A biofilm is an assemblage of microbial cells that is 
irreversibly associated with a surface and enclosed in a 
matrix of primarily polysaccharide material. 

2. Water system biofilms can be complex 
3. Surface/water interface plays a role with attachment 
4. microorganisms attach more rapidly to hydrophobic, 

nonpolar surfaces such as Teflon and other plastics than 
to hydrophilic materials such as glass or metal



Cells attach to surfaces depending on Texture and Speed

1. Laminar water flow through plumbing 
faster through the center 

2. Friction causes slowing towards the 
pipe walls 

3. Surface boundary, conditioning film

Mills SE. JADA 2000;131:1427-1441



Biofilm 
formation



Drinking Water 
Biofilm

Polymicrobic biofilm 
grown on a stainless steel 
surface in a laboratory 
potable water biofilm 
reactor for 14 day.

Donlan RM. EID 2002;8(9):881-90

https://wwwnc.cdc.gov/eid/article/8/9/pdfs/02-0063.pdf


Biofilm colonization 
sequence on  
dental unit waterline surface

Mills SE. JADA 2000;131:1427-1441

Conditioning Attachment

Growth Mature Biofilm  
Formation



Physiological state of cells in the biofilm

1. Cells adapt to live in nutrient poor environments 
2. Diffusion gradients 
3. Cells become resistant/tolerant to antimicrobial agents 
4. Metabolisms slow 
5. Living but not culturable cells/persister cells



Where will biofilms form

1. Dental unit water lines 
a. any tubing containing water  
b. storage vessels 

2. Premise plumbing 
a. Plumbing fixtures, aerators 
b. valves, flow restrictors 

3. Surfaces that remain wet/moist 
4. Sanitary Plumbing 

a. p-traps 
b. sink drains



Biofilm dispersion

▪ Sloughing events 
a. Physical shock (eg., turbulence, water hammering, other physical 

means) 
b. Erosion of upper levels due to shear forces 

▪ Quorum sensing (cellular communication), change in nutrient levels, 
lead to detachment and the shedding of daughter cells



Pseudomonas aeruginosa in Purified Water 
Difficult to eradicate

Favero MS, et al. Science 1971;173((39999):836-8



Aerosols, Splatter, and Droplets can 
contaminate nearby objects

Harrell S, Molinare J. Aerosols and splatter in dentistry. JADA  2004;135:419-437 
Kotay SM, et al. Droplet-Rather than aerosol –mediate dispersion in the primary mechanism 
of bacterial transmission from contaminated hand-washing sink traps.  AEM  2019;85(2): 
e01997-18



Routes of Transmission 
of OPPP to Patients

1. Direct and indirect contact 
a. indirect: contamination of injectable medications, healthcare worker hands, etc 
b. direct: bathing, direct inoculation into open wound 

2. Ingestion and aspiration 
3. Inhalation of droplets or aerosols 



1. Mechanical cleaning 
2. Chemical germicide treatment 
3. Replacement of contaminated materials 
4. Eliminate nutrient source 
5. Low level current + biocide 
6. Materials selection 
7. Prevent Adhesion/Attachment 
8. Good Systems Design & Maintenance 
9. High Shear Forces

Attempts to Control Biofilm



Follow Recommended Practices
1. CDC Infection Guidelines:  https://www.cdc.gov/oralhealth/

infectioncontrol/guidelines/index.htm  
2. Dental Unit Water Quality 

a. Use water that meets EPA regulatory standards for drinking water (i.e., ≤ 500 CFU/mL of 
heterotrophic water bacteria) for routine dental treatment output water. 

b. Consult with the dental unit manufacturer for appropriate methods and equipment to 
maintain the quality of dental water. 

c. Follow recommendations for monitoring water quality provided by the manufacturer of 
the unit or waterline treatment product. 

d.     Use sterile saline or sterile water as a coolant/irrigant when performing surgical 
procedures. 

3. Maintain Good Records 
4. Practice good sink hygiene

https://www.cdc.gov/oralhealth/infectioncontrol/guidelines/index.htm
https://www.cdc.gov/oralhealth/infectioncontrol/guidelines/index.htm
https://www.cdc.gov/oralhealth/infectioncontrol/guidelines/index.htm


Sink Hygiene

1. Keep medications and clean supplies outside of the splash zone 
(typically about 1 meter) 

2. Separate clean and contaminated procedures                                     
(there should be a dedicated hand washing sink(s) 

3. For some uses of water Point of Use (POU) filters may be considered.





Alternative to unit waterlines

1. Sterile water with…


2. Replaceable water line





• How do you follow the CDC guidelines? 

• Sterile versus clean and is that meaningful? 

• Exposed instruments, exposed sundries, drawers in operatories, infection control stations, exposed surfaces 

• Pests - rodents and insects 

• Transmission - soiled versus invisible 

• Aerosols - negative pressure 

• Waterlines - deadlegs, biofilms, pathogens, shocking, flushing, testing, remediation 

•Sterilizers and spore testing 
• Disposables - what can be used if it is exposed 

• Handpieces -  

• Drug vials -  

• Handwashing and gloves - 

• Personal Protection - donning and doffing

Dave





Chemical Indicators



Biologic Monitoring 
(Spore Test)
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Autoclave Pouches

    

 

    
Par�ally-opened Instrument packs in surgery suite cabinet 
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• How do you follow the CDC guidelines? 

• Sterile versus clean and is that meaningful? 

• Exposed instruments, exposed sundries, drawers in operatories, infection control stations, exposed surfaces 

• Pests - rodents and insects 

• Transmission - soiled versus invisible 

• Aerosols - negative pressure 

• Waterlines - deadlegs, biofilms, pathogens, shocking, flushing, testing, remediation 

• Sterilizers - testing 

•Disposables - what can be used if it is exposed 
• Handpieces -  

• Drug vials -  

• Handwashing and gloves - 

• Personal Protection - donning and doffing

Dave



100% disposable circuit and mask, just like in anesthesiology



Single-use Items 

Used for one patient and discarded 
• Plastic prophy angles, prophy cups and 

brushes, plastic high volume evacuator 
tips, saliva ejectors, disposable air/
water syringe tips  

• Gloves 
• Local anesthetic                                         

cartridges 
• Disposable trays 
• Are burs single use?                                               

Can they be cleaned?                



Huh?



Can you wipe down 
that Counter?



Hmmmm
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• How do you follow the CDC guidelines? 

• Sterile versus clean and is that meaningful? 

• Exposed instruments, exposed sundries, drawers in operatories, infection control stations, exposed surfaces 

• Pests - rodents and insects 

• Transmission - soiled versus invisible 

• Aerosols - negative pressure 

• Waterlines - deadlegs, biofilms, pathogens, shocking, flushing, testing, remediation 

• Sterilizers - testing 

• Disposables - what can be used if it is exposed 

•Handpieces -  
• Drug vials -  

• Handwashing and gloves - 

• Personal Protection - donning and doffing
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The ADA urges all practicing dentists, dental auxiliaries and dental laboratories to 
employ appropriate infection control procedures as described in the 2003 CDC 
Guidelines and 2016 CDC Summary 

• From the CDC  This is not stated as a guideline. Dental Handpieces and Other Devices Attached 
to Air and Waterlines.  How should dental handpieces and other devices attached to air and 
waterlines be reprocessed between patients?


• Handpieces and other intraoral instruments that can be removed from the air and waterlines of dental 
units are considered semicritical devices. In addition, studies show that the internal portions of high-
speed handpieces and low-speed handpiece motors can become contaminated and that it is possible 
for retained patient material to be released into the mouths of subsequent patients. Therefore, 
handpieces and other intraoral instruments should be removed from the air and 
waterlines of dental units, cleaned, and heat-sterilized between patients. Follow the 
manufacturer’s instructions for cleaning, lubrication, and sterilization. Do not surface-disinfect, 
submerge in liquid chemical sterilants, or barrier-protect these instruments because these methods 
cannot adequately clean, disinfect, or sterilize the internal components.


• These instruments include, but are not limited to, high-speed, low-speed, electric, endodontic, and 
surgical handpieces, as well as all handpiece motors and attachments such as reusable 
prophylaxis angles, nosecones, and contra-angles.
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Sterilization of Instruments

1. Critical and semicritical instruments 
a. Cleaned 
b. Heat sterilize 
c. High level disinfect or sterilize using chemical germicides only 

if item cannot be heat sterilized 
d. Discard if disposable 

2. Heat sterilize all high-speed handpieces,                                                     
low-speed handpieces, rotary components                                        
and all other attachments                                                                               
(e.g.: reusable air/water syringe tips,                                                         
ultrasonic scaler tips, etc.)
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• How do you follow the CDC guidelines? 

• Sterile versus clean and is that meaningful? 

• Exposed instruments, exposed sundries, drawers in operatories, infection control stations, exposed surfaces 

• Pests - rodents and insects 

• Transmission - soiled versus invisible 

• Aerosols - negative pressure 

• Waterlines - deadlegs, biofilms, pathogens, shocking, flushing, testing, remediation 

• Sterilizers - testing 

• Disposables - what can be used if it is exposed 

• Handpieces -  

•Drug vials -  
• Handwashing and gloves - 

• Personal Protection - donning and doffing

Dave



Controlled Substance Storage



 

Controlled Substance Storage



• How do you follow the CDC guidelines? 

• Sterile versus clean and is that meaningful? 

• Exposed instruments, exposed sundries, drawers in operatories, infection control stations, exposed surfaces 

• Pests - rodents and insects 

• Transmission - soiled versus invisible 

• Aerosols - negative pressure 

• Waterlines - deadlegs, biofilms, pathogens, shocking, flushing, testing, remediation 

• Sterilizers - testing 

• Disposables - what can be used if it is exposed 

• Handpieces -  

• Drug vials -  

•Handwashing and gloves - 
• Personal Protection - donning and doffing
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• Alcohol-based hand sanitizers can quickly reduce the number of 
microbes on hands in some situations, but sanitizers do not 
eliminate all types of germs. 

• Why? Soap and water are more effective than hand sanitizers at 
removing certain kinds of germs, like Cryptosporidium, norovirus, 
and Clostridium difficile



Hand  Hygiene – 
Soap and Water 

1. At the start and end of each workday 

2. If hands are contaminated or visibly soiled  

3. Before placing and after removing gloves

Visibly soiled? 
How about invisibly soiled? 



Exam Gloves

1. For contact with mucous membranes, 
blood, OPIM (other potentially 
infectious material) 

2. Appropriate for most dental procedures 
3. Sterile gloves for surgical procedures



Heavy-duty 
utility Gloves

Heavy-duty utility gloves  
When handling contaminated 
sharp instruments and devices 
during reprocessing



Alcohol-based 
Hand Sanitizers
1. Alternative to soap and water 

2. For hands free of debris 

3. Good antimicrobial 

4. Not a cleaning agent



• How do you follow the CDC guidelines? 

• Sterile versus clean and is that meaningful? 

• Exposed instruments, exposed sundries, drawers in operatories, infection control stations, exposed surfaces 
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• Handwashing and gloves - 

•Personal Protection - donning and doffing
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PPE Storage



SA100 PSK, You can wear it all day.

PAPR - Powered Air Purifying Respirator





Standard PPE’s for  
aerosol producing procedure

Andrew Lane, DDS


Pediatric Dentist



The Hsu Team

Ronald Hsu, DDS, MS

Vancouver, WA



Football Game, 1919





Z95 mask with social distancing tool. 



Key Take Aways



1. Infectious diseases are transmitted from person to person by direct or 
indirect contact.  

2. Infectious diseases are transmitted by fomites, inanimate objects. 

3. Infections are transmitted by means of aerosols, tiny droplets of fluid. 

4. Viruses, bacteria, parasites, and fungi can all cause infectious disease.  

5. Malaria, measles, HPV, and tuberculosis are examples of infectious 
diseases that can be transmitted by fluids, aerosols, and skin contact.

Infectious Disease



1. Simple preventative measures, such as frequent hand washing can 
REDUCE disease transmission from and to health care providers.  

2. Barriers are also simple measures that REDUCE, not eliminate, 
transmission.  

3. Barriers may be reasonable for some items.  

4. Barriers include gloves, masks, and plastic covers. 

5. Barriers must be removed and disposed properly or they won't work.

Barriers and Reducing Exposure



1. Exam gloves are not impervious and require excellent  hand washing 

2. There is about a 75% reduction in transmission with proper hand 
washing and exam gloves 

3. Sterile gloves with surgical scrub are best for surgical procedures 

Gloves



1. Standard exam masks are only partially effective for aerosols.  

2. They are vulnerable to virus penetration.  

3. Masks have to be worn correctly to work. Find a comfortable mask 

4. N95 and N99 masks are MUCH better but can be uncomfortable.  

5. P100 absolutely works but is very expensive and bulky. 

Masks



1. Barriers reduce transmission from objects and aerosols. 

2. Heat sterilization nearly eliminates transmission when done properly. 

The Key is Reducing Transmission



Aerosols have to be:  
1. Avoided by removal 
2. Excluded by barriers 
3. Not generated in the first place                                             

The more aerosols that are controlled, the less transmission occurs. 

Aerosols



1. Wash your hands, make sure others wash their hands. Use gloves properly. 
2. Wear a mask properly, especially with aerosols.  
3. Use high-volume evacuation whenever there are aerosols.  
4. Properly sterilize items that become contaminated.  
5. Do not let sterilized items become contaminated by leaving them uncovered.  
6. If items cannot be re-sterilized, they must be discarded. 

Ethics of Infection Control



1. Storage in drawers of uncovered items is never acceptable.  
2. Maintain your equipment.  
3. If you are sick and especially if you have a fever, stay home.  
4. A standard surgical mask is not effective for viruses. Keep that in mind 

for anyone that enters your office. 

Ethics of Infection Control



1. Coughing and sneezing exposes everyone that is nearby in time and or space.  
2. Don’t touch your face.  
3. Have reminders regarding cough and hand hygiene.  
4. Surface contact is hard to avoid. 

Be Mindful



Dave Carsten, DDS, DQAC Chairman 
carstend@ohsu.edu 
360-600-2848 

Kate Mills, RDH, DOH Investigator 
kathleen.Mills@doh.wa.gov 

Questions 

mailto:carstend@ohsu.edu
mailto:kathleen.Mills@doh.wa.gov


Success Depends on Our 
Resilience

• Teamwork


• Collaboration


• Creativity


• Compassion


• Leadership



Thank you for protecting everyone.


