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Objectives

1. Understand the survival of pathogens on surfaces and the 
environment as a reservoir.

2. Outline importance of environmental disinfection within 
Ambulatory care, Long Term Care and Acute Care settings

3. Identify chemicals used in healthcare disinfectants and their 
properties

4. Review characteristics of an ideal disinfectant
5. Understand the regulatory framework for disinfectants and define 

EPA registration of disinfectants
6. List three new technologies for cleaning and disinfection
7. Describe a few studies relating environmental disinfection to its 

impact on HAIs
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❑ Sterilization: Destroys or eliminates all forms of microbial life (Example: 
surgical instruments used in the OR).

❑ Disinfection: Eliminates many or all pathogenic microorganisms, except 
bacterial spores. Have kill claims.

❑ Cleaning: Removal of visible soil (e.g., organic and inorganic material) is 
accomplished manually or mechanically using water with 
detergents. Cleaners do NOT have organism kill claims.

❑ Sanitizing: Used to reduce, but not necessarily eliminate, microorganisms 
from the inanimate environment.

Levels of Cleaning and disinfection

https://www.cdc.gov/infectioncontrol/pdf/guidelines/disinfection-guidelines-H.pdf

https://www.cdc.gov/infectioncontrol/pdf/guidelines/disinfection-guidelines-H.pdf


The Environment as a
Reservoir



Environmental Contamination Leads to HAIs
Weber, Rutala, Miller et al. AJIC 2010;38:S25

• Microbial persistence in the 
environment

• Frequent environmental 
contamination 

• HCW hand contamination 
with the environment

• Prior room occupant with 
MRSA, VRE, CDI is a 
significant risk for 
acquisition of these 
pathogens 

• Improved surface 
disinfection removes 
pathogens and reduce HAIs
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Environment & Transmission

• Meta-analysis shows frequent transfer of pathogens occurs

• Between patients or their environment AND health care practitioners (HCP) or medical 
devices 

• Gloves or hand contamination via contact with environment or during patient care

transfer of pathogens to another patient and/or the environment

• Patient can self-inoculate when hands become contaminated with environmental 
pathogens

• Pathogen transfer from patients and their environment to:

— HCP hands: 33% transfer frequency

— Gloves: 30% transfer frequency

— Gowns: 10% transfer frequency

Wolfensberger A, Clack L, Kuster SP, Passerini S, et al.. Transfer of pathogens to and from patients, healthcare providers, and medical devices during care activity—a systematic review 
and meta-analysis. Infect Control Hosp Epidemiol 2018;39: 1093– 1107.



ARE HAI’s a Problem in LTC?   YES
➢An estimated 1.5 MILLION infections occur annually in LTCF

➢Resulting in as many as 350,000 to 400,000 deaths.

➢Cost between $673 million to $2 billion

➢When a nursing home resident is hospitalized with a primary 
diagnosis of infection, the death rate can reach as high as 40 
percent. 

©2021 PDI8 https://www.cdc.gov/hai/data/portal/progress-report.html

https://www.cdc.gov/hai/data/portal/progress-report.html


MDRO colonization in nursing home settings

©2021 PDI9 APIC Infection Prevention in Long-Term Care Deborah Patterson Burdsall, PhD, RN-BC, CIC, FAPICJames F. Marx, 
PhD, RN, CIC, FAPIC



Environmental Survival of Key Pathogens on 
Hospital Surfaces

Adapted from Hota B, et al.  Clin Infect Dis 2004;39:1182-9 and

Kramer A, et al.  BMC Infectious Diseases 2006;6:130

Pathogen Survival Time Surface
S. aureus 7 days to >12 months
Enterococcus spp. 5 days to >46 months
Acinetobacter spp. 3 days to 11 months
Clostridium difficile (spores) > 5 months
Norovirus 8 hours to >2 weeks
Pseudomonas aeruginosa 6 hours to 16 months
Klebsiella spp. 2 hours to >30 months



Coronavirus and the environment



Coronavirus and Disinfection Methods

Air and 
Environmental 
Contamination 
caused by 
COVID19 
patients: a multi-
center study 



OR Environment & Cell Phones

✓ Swabs taken from cell phones, 
anterior nares, & dominant hands

✓ Staphylococcus aureus most 
commonly isolated

✓ 66 out of 70 staff (94.3%) bacteria 
detected on cell phones→ SAME 
bacteria as in nares or hand

✓ Cell phones are gross! Must clean 
those also!
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Chang C-H, Chen S-Y, Lu J-J, Chang C-J, Chang Y, Hsieh P-H (2017) Nasal colonization and bacterial contamination of mobile phones carried by medical staff in 
the operating room. PLoS ONE 12(5): e0175811. https://doi.org/10.1371/journal.pone.0175811



Regulatory Framework 
for 

Disinfectants



Healthcare Grade Disinfectants

✓ Surface disinfectants are used for low level or intermediate level 
disinfection

✓ All disinfectants used in the United States MUST be EPA-
registered

✓ Healthcare grade disinfectant is required in all healthcare 
related facilities. 

✓ Sanitizers are used for food service areas, but should not be 
used to disinfect patient care items (e.g., bedside tables, IV 
poles, vital signs equipment, etc.)
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What is a Healthcare Grade Disinfectant?

• Agent effective against : Gram negative and Gram positive
organisms: S. aureus, & P. aeruginosa

• Virucidal Claim: Provide EPA with independent laboratory data that 
the product is effective against a specific virus the company wishes to 
list on label

• Tuberculocidal Claim:  Provide EPA with data that product is effective 
against a Mycobacterium that EPA accepts as a surrogate for the actual 
tuberculosis bacterium

• Fungicidal Claim: Provide EPA with data that product is effective 
against Trichophyton mentagrophytes (athletes foot fungus)

• Sporicidal Claim: Provide EPA with data that product is effective 
against spores of Clostridium difficile

https://www.epa.gov/pesticide-registration/efficacy-requirements-antimicrobial-pesticides
https://www.epa.gov/pesticide-analytical-methods/use-dilution-method-performance-standard-revision-document

https://www.epa.gov/pesticide-registration/efficacy-requirements-antimicrobial-pesticides
https://www.epa.gov/pesticide-analytical-methods/use-dilution-method-performance-standard-revision-document


EPA expects the products on List N to kill SARS-CoV-2, the 
coronavirus that causes COVID-19, because they:
•Demonstrate efficacy against the coronavirus SARS-CoV-2 
(COVID-19);
•Demonstrate efficacy against a pathogen that is harder to 
kill than SARS-CoV-2 (COVID-19); or
•Demonstrate efficacy against a different human coronavirus 
similar to SARS-CoV-2 (COVID-19)

List N and Coronavirus

https://www.epa.gov/pest
icide-registration/list-n-
disinfectants-
coronavirus-covid-19

https://www.epa.gov/pesticide-registration/list-n-disinfectants-coronavirus-covid-19


List A: EPA’s Registered Antimicrobial Products as Sterilizers
List B: EPA Registered Tuberculocide Products Effective Against Mycobacterium tuberculosis
List C: EPA’s Registered Antimicrobial Products Effective Against Human HIV-1 Virus
List D: EPA’s Registered Antimicrobial Products Effective Against Human HIV-1 and Hepatitis B Virus
List E: EPA’s Registered Antimicrobial Products Effective Against Mycobacterium tuberculosis Human HIV-
1 and Hepatitis B Virus
List F: EPA’s Registered Antimicrobial Products Effective Against Hepatitis C Virus
List G: EPA’s Registered Antimicrobial Products Effective Against Norovirus
List H: EPA's Registered Antimicrobial Products Effective Against Methicillian Resistant Staphyloccus
aureus (MRSA) and/or Vancomycin Resistant Enterococcus faecalis or faecium (VRE)
List J: EPA’s Registered Antimicrobial Products for Medical Waste Treatment
List K: EPA’s Registered Antimicrobial Products Effective Against Clostridium Difficile Spores
List L: EPA's Registered Antimicrobial Products That Meet the CDC Criteria for Use Against the Ebola 
Virus
List M: Registered Antimicrobial Products with Label Claims for Avian (Bird) Flu Disinfectants
List N: Disinfectants for Use Against SARS-CoV-2
List O: Disinfectants for Use Against Rabbit Hemorrhagic Disease Virus (RHDV2)

EPA’s many “Lists”:

https://www.epa.gov/pesticide-registration/selected-epa-registered-disinfectants

https://www.epa.gov/pesticide-registration/selected-epa-registered-disinfectants


Choosing a Disinfectant



What would be your idea of IDEAL SURFACE DISINFECTANT?

Broad spectrum

• Should have a wide antimicrobial spectrum, including kill claims for 
all pathogens that are common causes of HAIs and outbreaks

Fast acting

• Should have a rapid kill and short kill/contact time listed on the label

• Contact time is time disinfectant is required to stay on surface to kill 
organisms listed on the product label

Rutala WA, Weber DJ.  Infect Control Hosp Epidemiol 2014;35:855-865



PROPERTIES OF AN IDEAL
SURFACE DISINFECTANT
Persistence

• Should have sustained antimicrobial activity or residual antimicrobial 
effect on the treated surface

Easy to use
• Should be available in multiple forms, such as wipes (large and 

small), sprays, pull tops, and refills; directions for use should be 
simple and contain information about personal protective equipment 
as required

Acceptable odor
• Should have an odor deemed acceptable by users and patients

Solubility
• Should be soluble in water

Rutala WA, Weber DJ.  Infect Control Hosp Epidemiol 2014;35:855-865



PROPERTIES OF AN IDEAL
SURFACE DISINFECTANT
Not affected by environmental factors

• Should be active in the presence of organic matter (e.g., blood, 
sputum, feces) and compatible with soaps, detergents, and other 
chemicals encountered in use

Nontoxic
• Should not irritating to the user, visitors, and patients. Should not 

induce allergic symptoms (especially asthma and dermatitis). The 
toxicity ratings for disinfectants are danger, warning, caution, and 
none.  Ideally choose products with the lowest toxicity rating.  

Surface compatibility
• Should be proven compatible with common healthcare surfaces 

and devices

Rutala WA, Weber DJ.  Infect Control Hosp Epidemiol 2014;35:855-865



PROPERTIES OF AN IDEAL
SURFACE DISINFECTANT
Economical

• Costs should not be prohibitively high but when considering the 
costs of a disinfectant one should also consider product 
capabilities, cost per compliant use, etc.

Stability
• Should be stable in concentrate and use dilution

Cleaner
• Should have good cleaning properties

Nonflammable
• Should have a flash point above 150oF

Rutala WA, Weber DJ.  Infect Control Hosp Epidemiol 2014;35:855-865



Key Considerations for Selecting the Ideal 
Disinfectant for Your Facility

Rutala, Weber. Infect Control Hosp Epidemiol. 2014;35:855-865

Consideration Question to Ask Score
(1-10)

Kill Claims Does the product kill the most prevalent healthcare pathogens

Kill Times and Contact 
Times

How quickly does the product kill the prevalent healthcare 
pathogens. 

Safety Does the product have an acceptable toxicity rating, flammability 
rating

Ease-of-Use Odor acceptable, shelf-life, in convenient forms (wipes, spray), 
water soluble, works in organic matter, one-step 
(cleans/disinfects)

Other factors Supplier offers comprehensive training/education, 24-7 customer
support, overall cost acceptable (product capabilities, cost per 
compliant use, help standardize disinfectants in facility)

Note: Consider the 5 components shown, give each product a score (1 is worst and 10 is best) in 
each of the 5 categories, and select the product with the highest score as the optimal choice 
(maximum score is 50).
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Recommendations 
For Cleaning and 

Disinfection



The cleaning Process

©2021 PDI26 https://www.youtube.com/watch?v=t7OH8ORr5Ig

https://www.youtube.com/watch?v=t7OH8ORr5Ig
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Effects of Contact Time and Concentration on Bactericidal 
Efficacy of 3 disinfectants on Hard Nonporous Surfaces

Yingying Hong PhD, Peter J. Teska MBA, Haley F. Oliver PhD 
AJIC, http://dx.doi.org/10.1016/j.ajic.2017.04.015

Objective: To evaluate the influence of off-label contact times and concentrations on 
the bactericidal efficacy of 3 disinfectants on hard, nonporous surfaces (stainless 
steel).

• accelerated hydrogen peroxide [AHP- Oxivir Five 16 Concentrate at 1:16 dilution]

• quaternary ammonium compounds [Quats- Virex II 256 at 1:256 dilution]

• sodium hypochlorite (Clorox Germicidal Bleach 8.25% at 1:32 dilution). 

Part 1: Bactericidal efficacies of the 3 disinfectants were measured at 6 contact 
times (1, 2, 3, 4, 5, and 10 minutes) at the concentrations listed on the labels. 

Part 2: Bactericidal efficacies of the 3 disinfectants were measured using 8 different 
concentrations (25%, 50%, 75%, 100%, 125%, 150%, 175%, and 200% of label 
concentrations) at contact time of 5 minutes. Efficacies were tested against 
Staphylococcus aureus and Pseudomonas aeruginosa.

Conclusion: All 3 disinfectants were significantly less bactericidal at significantly 
lower than label use contact times and concentrations; the sodium hypochlorite 
disinfectant was most tolerant to the decreases in contact time & concentration

http://dx.doi.org/10.1016/j.ajic.2017.04.015


BACTERIAL SPORES

MYCOBACTERIUM

NON LIPID VIRUSES

FUNGI

VEGETATIVE BACTERIA

LIPID VIRUSES

Descending Order of Resistance to Germicidal Chemicals 

Rutala, W. APIC Guideline for Selection & Use of Disinfectants-1996



NEW CONCEPT FOR ORGANISM LIST
Prions

Bacterial spores (C. difficile)

Protozoan oocysts

Helminth eggs

Small, non-enveloped viruses (Norovirus)

Mycobacteria

Protozoan cysts

Fungal spores

Gram negative bacilli (Acinetobacter, ESBL E. Coli, KPC)

Vegetative fungi and algae

Large, non-enveloped viruses

Gram positive bacilli (MRSA, VRE)

Enveloped viruses
Weber, DJ. Role of the Environment in the Development of Hospital-Acquired Infection: A Critical Review of the Evidence, 
ID WEEK, Session 0003. 

Difficult

Easier





New and updated 
Environment of Care 

Technologies



UV technology- a viable addition
Aim is to improve disinfection, remove/reduce 
operator reliance, prevent increased risk from 
prior room occupant

✓ UV-C radiation: Use as an adjunctive 
disinfectant.  Lots of good studies 
supporting the evidence that this works!

✓ UV-C has proven effective against more 

resistant pathogens, such as Clostridiodes

difficile.
Role of Ultraviolet (UV) Disinfection in IC and Environmental Cleaning. Appl Environ Microbiol2013 Feb;79(4):1325-32.
J. O’Gorman, H, Humphreys. Application of copper to prevent & control infection. Where are we now? J Hosp infect. 2012 
Aug;81(4):217-23 . 
The role of “no touch” automated room disinfection systems in Infection prevention & control. J. Hosp Infect 2013 Jan;83(1)1-13.
Efficacy, efficiency,& safety aspects of hydrogen peroxide vapor & aerosolized hydrogen peroxide room disinfection systems. F.TY et 
al. J Hosp Infect. 2012 Mar;80(3):199-205



New and Developing Technologies

1.Continuously active disinfectants

©2019 PDI34

* Disinfection 
lasts 24 hours 
despite touching 
of the surface. 
(1)

1. Rutala Gergen M, Sickbert-BennetE, Anderson D. and Weber DJ. ID
Week 2018. Evaluation of a persistent surface disinfectant.



Phenolics
CDC Guideline for Disinfection and Sterilization
Rutala, Weber, HICPAC. November 2008.  www.cdc.gov

Advantages
Bactericidal, fungicidal, tuberculocidal, 
virucidal

EPA registered

Maintains some activity in presence of 
hard water and organic matter

Has some residual activity after drying

Not flammable

Disadvantages
Absorbed by porous materials

Residual may irritate skin

Not sporicidal

Should not be used in nurseries 
(potential affect on increased bilirubin 
levels in babies)



Iodophors
CDC Guideline for Disinfection and Sterilization
Rutala, Weber, HICPAC. November 2008.  www.cdc.gov

Advantages
Generally non-staining

Free of toxicity, irritancy

Bactericidal, tuberculocidal, virucidal, 
fungicidal

Used as disinfectants for blood culture 
bottles, hydrotherapy tanks, 
thermometers, endoscopes

Stable over wide pH range

Not flammable

Disadvantages
Dilution needed to achieve 
antimicrobial activity

Not sporicidal

Ineffective against some gram negative 
bacteria

Used mostly as skin antiseptic

Activity reduced by high levels organic 
matter

Can become contaminated



Ambulatory Care
• Over 3/4 of all operations in the United States occur in an 

outpatient setting

• Vulnerable patient populations rely on frequent and intensive 
use of ambulatory care to maintain or improve their health

• It is critical that care be provided under conditions designed to 
protect patients by minimizing or eliminating the risk of 
infection

• Ambulatory care settings have traditionally lacked 
infrastructure and resources to support infection control and 
surveillance 

©2016 PDI37

https://www.cdc.gov/hai/pdfs/prevent/Outpatient-Settings-Policy-Options.pdf



Infection prevention challenges in ambulatory care

• Large daily volume of patient visits (lots of traffic)

• Diverse patient populations: seniors, pediatrics, immune 
suppressed, pregnant, etc.

• Various environmental surfaces/equipment to clean

• Increased complex procedures performed in outpatient 
setting

• Lack of standardized protocols & infection prevention 
oversight

• Shared waiting rooms

©2021 PDI38



Most Prevalent Pathogens that cause HAIs
Most prevalent pathogens 
causing HAI (easy to kill)

• S. aureus (15.6%)

• E. coli (11.5%)

• Coag neg Staph (11.4%)

• Klebsiella (8.0%)

• P. aeruginosa (8.0%)

• E. faecalis (6.8%)

• C. albicans (5.3%)

• Enterobacter sp. (4.7%)

• Other Candida sp (4.2%)

Common causes of outbreaks 
and ward closures (relatively 
hard to kill)

• C. difficile spores

• Norovirus

• Rotavirus

• Adenovirus

Rutala and Weber, AJIC, May 2016. “Monitoring and improving effectiveness of surface cleaning and disinfection”
http://www.ajicjournal.org/article/S0196-6553(15)01126-8/fulltext

Photo Credit: CDC/ Charles D. Humphrey, PhD
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EPA- Environmental Protection Agency

• In US, sanitizers/disinfectants/sterilants for environmental surfaces are regulated by 
EPA under FIFRA (Federal Insecticide, Fungicide, & Rodenticide Act)

• Manufacturer must submit data on safety, effectiveness by using accepted methods for 
microbiocidal activity, stability, and toxicity to animals and humans to obtain registration

• Data and proposed labeling submitted to EPA for review and approval

• Product labeling also needs approval from each state prior to sale of disinfectant to 
market

• FIFRA requires users of products to follow labeling directions on each product; non-
compliance is violation of federal law

CDC Guideline for Disinfection and Sterilization, Rutala, Weber, HICPAC. November 2008.  www.cdc.gov



Components of EPA MASTER Labels
Keep Out of Reach of Children Statement

Signal Words

First Aid Instructions

Net Contents/net weight

EPA Registration Number

EPA Establishment Number

Precautionary Statements

Directions for use

Storage and Disposal statement

Product Specific marketing claims and graphics
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What is the GHS?

©2021 PDI42

https://www.osha.gov/hazcom

https://www.osha.gov/hazcom


OSHA VS EPA and the SDS

©2017 PDI43

GHS aligned? YES GHS aligned? NO



So what do I follow?

©2021 PDI44



Alcohol
Rutala, Weber.  Am J Infect Control 2013;41:S36-S41

Advantages
Bactericidal, tuberculocidal, fungicidal, 
virucidal

Fast acting

Non-corrosive

Non-staining

Used to disinfect small surfaces such 
as rubber stoppers on medication vials

No toxic residue

Disadvantages
Not sporicidal

Affected by organic matter

Slow acting against non-enveloped 
viruses 

No detergent or cleaning properties; 
evaporates quickly

Not EPA registered

Damage some instruments (e.g., harden 
rubber, deteriorate glue) 

Flammable

Not recommended for large surfaces 



Sodium Hypochlorite
Rutala, Weber.  Am J Infect Control 2013;41:S36-S41

Advantages
Bactericidal, tuberculocidal, fungicidal, 
virucidal, sporicidal

Fast acting 

Inexpensive (in dilutable form)

Not flammable

Unaffected by water hardness

Reduces biofilms on surfaces

Relatively stable (e.g., 50% reduction in 
chlorine concentration in 30 days)

Used as the disinfectant in water 
treatment

EPA registered

Disadvantages
Reaction hazard with acids and 
ammonias
Leaves salt residue 
Corrosive to metals (some ready-
to-use products may be formulated 
with corrosion inhibitors)
Affected by organic matter
Discolors/stains fabrics
Odor (some ready-to-use products 
may be formulated with odor 
inhibitors).  Irritating at high 
concentrations.



Quaternary ammonium compounds 
(e.g., didecyl dimethyl ammonium bromide, dioctyl dimethyl ammonium 
bromide)
Rutala, Weber.  Am J Infect Control 2013;41:S36-S41

Advantages
Bactericidal, fungicidal, virucidal 
against enveloped viruses (e.g., HIV)

Good cleaning agents

EPA registered

Surface compatible

Persistent antimicrobial activity when 
undisturbed

Inexpensive (in dilutable form)

Not flammable

Disadvantages
Not sporicidal

In general, not tuberculocidal and 
virucidal against non-enveloped 
viruses

High water hardness and cotton/gauze 
can make less microbiocidal (Quat 
binding)

Affected by organic matter

Multiple outbreaks ascribed to 
contaminated benzalkonium chloride



Quat/alcohol combination

Advantages
Bactericidal, fungicidal, virucidal, 
tuberculocidal

Fast acting
Non-corrosive
Non-staining
Good cleaning agents

EPA registered

Surface compatible

Persistent antimicrobial activity when 
undisturbed

Inexpensive (in dilutable form)

Disadvantages
Not sporicidal

Flammable

Cotton/gauze can make less 
microbiocidal



Hydrogen Peroxide
Rutala, Weber.  Am J Infect Control 2016;44:issue 5

Advantages
Bactericidal, tuberculocidal, fungicidal, 
virucidal

Fast efficacy 

Easy compliance with contact times

Safe for workers (lowest EPA toxicity 
category, IV)

Benign for the environment

Non-staining

EPA registered

Not flammable

Disadvantages
More expensive than most other  
disinfecting actives

Not sporicidal at low concentrations

Odor can be offensive

Can be corrosive to surfaces



Improved Terminal Disinfection

Supplemental to routine surface disinfection 

• Automated room disinfection (UV, LED); hydrogen peroxide, 
self-disinfecting surfaces (copper/ silver, altered topography); 
continuously active disinfectant

• Goal: decreased transmission of pathogens by reducing environmental 
contamination

Hebden J, Fauerbach L. Continuously Active Disinfection: Minimizing the Role of Surface and Equipment Recontamination in the Transmission of Healthcare Pathogens.; 2019.



UV Room Decontamination 

• Multicenter study- enhanced 
disinfection is associated with a 
reduction of contamination in 
the environment 

• Addition of UV to standard 
disinfection practices→
significant reduction in 
acquisition of C. difficile and 
VRE

• Enhanced terminal room 
disinfection strategies targeting 
high-risk rooms→ help 
decrease MDROs & C. difficile 

51

Anderson DJ, Moehring RW, Weber DJ, Lewis SS, Chen LF, Schwab JC et al. Effectiveness of targeted enhanced terminal room disinfection on hospital-wide acquisition and infection with multidrug-
resistant organisms and Clostridium difficile: a secondary analysis of a multicentre cluster randomised controlled trial with crossover design (BETR Disinfection). Lancet Infect Dis 2018;18:845-53. 



Visible Light Disinfection

• Visible light disinfection via light-emitting diodes (LED)
— LED generates reactive oxygen species which kill micro-

organisms without harming human cells; also does not affect 
materials

— Rutala, et al found significant reduction of 3 vegetative test 
bacteria and resulted in lower counts of C. difficile spores at 
various time points over 72 hours;

— Murrell: visible-light continuous environmental disinfection 
(CED) system placed into an orthopedic OR → microbial 
surface contamination counts were reduced, as well as SSIs

Rutala WA, Kanamori H, Gergen MF, Sickbert-Bennett EE, Sexton DJ, Anderson DJ, Laux J, Weber DJ. Antimicrobial activity of a continuous visible light disinfection system. Infect Control Hosp Epidemiol 2018;1-4.
Murrell LJ, Hamilton EK, Johnson HB, Spencer M.  Influence of a visible-light continuous environmental disinfection system on microbial contamination and surgical site infections in an orthopedic operating room. Am 
J Infect Control 2018:1-7.



Continuously Active Disinfectant (CAD)

✓ Commonly used disinfectants (i.e. improved HP, bleach) lack 
continual action or residual activity

✓ Quaternary ammonium compounds (QACs) – most commonly used for 
disinfection

✓ QACs with polymer like compounds (example: organosilanes) increase 
duration of their antimicrobial activity 

✓ AKA they have varying degrees of persistent activity

©2019 PDI

Boyce, J. M. (2020). A Review of Wipes Used to Disinfect Hard Surfaces in Healthcare Facilities. American journal of infection control.



Evidence for CAD 
• Rutala, et al tested a newly developed CAD: persistent surface disinfectant 

provided a 4-5 log10 reduction 5 minutes over 24 hours for most pathogens
— EIPs: S. aureus, VRE, E. coli, Enterobacter sp., Candida auris, Klebsiella 

pneumoniae, carbapenem resistant (CR) E. coli, CR Enterobacter, and CR K. 
pneumoniae 

— 99% reduction with Klebsiella and CR Enterobacter

• CAD out-performed 3 other commonly used healthcare disinfectants using the same 
methodology against S. aureus

• Schmidt, et al looked at the same CAD Rutala, et al, evaluated against two other 
EPA- registered quaternary ammonium disinfectants on the bedrails on ICU 
patients (in situ):

— Before application, microbial bioburden assessed in occupied beds. Bioburden 
then re-assessed at 1, 6, and 24 hours after application

— CAD found to have significantly lower bioburden at 1, 6, and 24 hours compared 
to other disinfectants tested

Rutala W, Gergen M, Sickbert-Bennett E, Anderson D. and Weber DJ. ID Week 2018. Evaluation of a persistent surface disinfectant.

Schmidt, M. G., Fairey, S. E., & Attaway, H. H. (2019). In situ evaluation of a persistent disinfectant provides continuous decontamination within the clinical environment. American journal of infection control, 47(6), 732-734.



Advantages of the Continuously Active Disinfectant

• Reduce or eliminate the problem of recontamination 

• Minimize contaminated environmental surfaces & equipment in the 
transmission of healthcare pathogens 

• Improve the efficiency of environmental/ healthcare staff tasked with 
cleaning & disinfecting re-usable patient care equipment 

• Potentially improve outcomes & reduce/prevent HAIs

©2019 PDI
Hebden J, Fauerbach L. Continuously Active Disinfection: Minimizing the Role of Surface and Equipment Recontamination in the 
Transmission of Healthcare Pathogens.; 2019.



In Summary….
➢ It is important to follow the IFU and handling guidelines for disinfectants 

through the EPA and OHSA bodies
➢ It is critical that care be provided under conditions designed to protect 

patients by minimizing or eliminating the risk of HAIs 
➢ Focus on environmental cleaning and disinfection
➢ Select the disinfectant that is “ideal” for your facility
➢ Reference research with due diligence not assumptions
➢ Use proven cleaning and disinfection methods
➢ Consider enhanced daily and terminal cleaning using new and novel 

technologies

Scientists have become the bearers of the torch of discovery in our quest for 
knowledge.
Stephen Hawking
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Thank you!

Amanda Thornton, RN, MSN, 
CIC, VA-BC

Clinical Science Liaison, PDI, 
Clinical Affairs Division

Amanda.Thornton@pdihc.com


