
1

BREAKING THE CHAIN OF NOROVIRUS -
CLEAN HANDS AND CLEAN SURFACES
North Carolina Environmental Health Symposium

Clyde “Chip” Manuel, PhD – 2 August 2019



Confidential
P U R E L L  P E A C E  O F  M I N D ™

AGENDA
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• GOJO Introduction
• Norovirus Science
• Cross-contamination – Best Practices for Reducing Risk of 

Norovirus contamination
• Hygiene Science Principles + Myths / Misinformation
• Conclusions
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 I work for Industry (employed by GOJO, formerly Diversey)
– Industry is not necessarily bad / biased

Motivation is good Science & improved Public Health
 advance the science in meaningful ways to public health, that are aligned with 

GOJO commercial interests
 I try to stay objective at all times 
 be evidence based in my communications
 collaborate with external thought leaders (academic and public health) 
 publish in peer-reviewed literature & present at conferences

 Regulators have difficult challenges
 Collaboration is critical to advancement
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PERSONAL DISCLOSURES
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PERSONAL DISCLOSURES

GO PACK! (Sorry UNC fans)
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Type of Pathogen Duration of Persistence
Escherichia coli 1.5 hours - 16 months

Norovirus 4 - 6 weeks
Hepatitis A 3 weeks
Listeria spp. 1 day - months

Salmonella typhi 6 hours - 4 weeks

Staphylococus aureus, incl. MRSA 7 days - 7 months

Shigella 2 - 28 days
Campylobacter 1- 4 hours

WHY ARE WE EVEN DISCUSSING THIS?

PATHOGENS SURVIVE ON SURFACES
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Presenter
Presentation Notes
In the absence of effective surface cleaning and disinfecting processes and products, food-borne pathogens are know to survive on hard and soft surfaces for hours or months.  
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Pathogen
Duration of 
Persistence

Norovirus Up to 2 hours
Hepatitis A 5.50 to 7.70 hours
Influenza A 1/2 hour to 1 hour

Escherichia coli Up to 1 ½ hour
Klebsiella pneumoniae Up to 1 ½ hour

Shigella Up to 3 hours
Serratia marcescens Up to 1 ½ hour

Staphylococcus aureus Up to1 ½ hour

PATHOGENS SURVIVE ON SKIN
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Presenter
Presentation Notes
In the absence of effective surface cleaning and disinfecting processes and products, food-borne pathogens are know to survive on hard and soft surfaces for hours or months.  
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Germs

Where Germs Live

How Germs Get Out

Next Sick Person

How Germs Get In

Germs Get Around

CHAIN OF 
INFECTION

Agent
• Bacteria
• Viruses
• Parasites

Reservoir
• People
• Animals: Pets
• Animals: Wild 
• Food
• Soil
• Water

Portal of Exit
• Mouth
• Cuts in skin
• Stool: During diapering and toileting

Mode of Transmission
• Contact: Hands, toys, sand
• Droplets: Speaking, sneezing, coughing

Portal of Entry
• Mouth
• Cuts in skin
• Eyes

Susceptible Host
• Babies
• Children
• Elderly
• Weakened immune system
• Unimmunized people
• Anyone

Presenter
Presentation Notes
There are many different germs that live in many different places including the human body
A series of events has to happen to enable germs to cause infections in a person. We call this the 'Chain of Infection

So Infectious disease results from the interaction of an agent, a host, and an environment. Most of the diseases follow a typical chain of infection.


Germs spread to person through a common series of events herefore, to prevent germs from infecting more people, we must break the chain of infection

A series of events has to happen to enable germs to cause infections in a person. We call this the 'Chain of Infection’.

No matter the germ, there are six points at which the chain can be broken and a germ can be stopped from infecting another person. The six links include: the infectious agent, reservoir, portal of exit, mode of transmission, portal of entry, and susceptible host.

Infectious disease results from the interaction of an agent, a host, and an environment. Most of these diseases follow a typical chain of infection.


There are many different germs and infections inside and outside of the healthcare setting. Despite the variety of viruses and bacteria, germs spread from person to person through a common series of events. Therefore, to prevent germs from infecting more people, we must break the chain of infection. No matter the germ, there are six points at which the chain can be broken and a germ can be stopped from infecting another person. The six links include: the infectious agent, reservoir, portal of exit, mode of transmission, portal of entry, and susceptible host.



A BIT ABOUT GOJO…
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The first Norovirus identified as 
a cause of gastroenteritis 
following an outbreak of 
“winter vomiting disease” at an 
elementary school in Norwalk, 
Ohio in 1968.

Nor-OH-Virus

Bronson Elementary School

Ohio: Home of the Norovirus 
“Norwalk virus” (NoV)

Presenter
Presentation Notes
We may know that Norovirus was identified for the first time in Ohio in this city named Norwalk after an outbreak of winter vomiting disease 
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OHIO IS  ALSO HOME OF GOJO,  A GLOBAL LEADER IN  
HYGIENE SOLUT IONS S INCE 1946

Presenter
Presentation Notes
In addition, Ohio is home to GOJO, a very successful industry in Hygiene Solutions since 1946.
GOJO Industry  is  a private  FDA regulated industry

This picture shows the first GOJO headquarters, its former name was GOJER (the initials of the 2 owners) and the current headquarters is located in Akron.

Currently, we have a global presence with offices in many different countries.

(Images in deck.)
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GOJO Mission
To bring well-being to one billion people 
every day while embedding sustainability in 
every aspect of its business.

"Everything I know, I learned from someone else."
- Jerry Lippman on the importance of lifelong learning
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“Saving Lives and Making Life Better Through Well-Being Solutions” 
Drives us every day to develop truly innovative, lifesaving products  

THE  GOJO PURPOSE

1946 1988 1997 2002 20162010
Invention of 

PURELL® Hand Sanitizer

Introduction of PURELL®

brand to Consumer

CDC Changes Guideline for 
Hand Hygiene in Healthcare

Settings
Launch PURELL®

Advanced Hand Sanitizer

Launch PURELL®

Surface Sanitizers

DERMAPRO™
Isopropyl Alcohol Gel
Healthcare Formula

2017

Launch the
PURELL SOLUTION™

Presenter
Presentation Notes
Only a company as dedicated on saving lives as GOJO would be patient enough to create the PURELL brand
It wasn’t always easy, many other companies wouldn’t have been as patient – for the first 10 years after the invention of the PURELL brand the company gave away more in samples than it made in sales – but, we knew to be patient with the investment because it was the right thing to do.
The PURELL brand was invented in 1988 when we were approached by a popular restaurant chain to provide a product we were making at the time (DERMAPRO™ Isopropyl alcohol gel – a product that didn’t smell particularly good and was harsh on skin).  
A hospital in Chicago had been purchasing the DERMAPRO product and a nurse brought a bottle of it home and showed it to her husband who worked at a large foodservice company. He thought it would be a nice addition to their operations to help stop the spread of germs.  
Rather than sell the product to the restaurant, Joe saw an opportunity to develop something greater and asked for some time to develop a better solution for what they needed.
We took this insight and had our formulators spend a year in the lab to make sure this new product would have the right balance of efficacy (would kill germs), safety (was gentle on workers hands) and liked by users (had really good aesthetics – fragrance and skin feel).  The resulting product was the first PURELL Instant Hand Sanitizer.

This approach of doing this right focused on providing the best solution for what the market needs has continued in our history – as recently as last year with the launch of PURELL Surface Spray.  We declared our intent in 2007 to be the leader in healthy skin and healthy places.  But it took almost 10 year before we were able to develop a formulation that met the exacting PURELL standards for safety and efficacy.

It’s with this in mind that we’re excited to launch the PURELL SOLUTION.  Combining the same no trade-off protection of PURELL hand sanitizer with all new HEALTHY SOAP® and PURELL Surface Spray to help keep hands clean, stop the spread of illness and improve the well-being of people, facilities, and society.

Let’s watch a short video that discusses the PURELL SOLUTION in greater detail…..
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GOJO Publication with Thought 
Leader Collaborators (examples)

Presenter
Presentation Notes
As a result of our research and collaborative work several  peer reviewed papers  have been published  
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NOROVIRUS SCIENCE +
CROSS CONTAMINATION 
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Source: CDC, https://www.cdc.gov/norovirus/reporting/norostat/data.html

•August 1, 2018 – July 9, 2019: 1,418 norovirus outbreaks. This is slightly above the range reported during the same 
period over the previous 5 years.

Number of Suspected or Confirmed Norovirus Outbreaks Reported 
by NoroSTAT-Participating States Per Week, 2012-2019

https://www.cdc.gov/norovirus/reporting/norostat/data.html
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Aron J. Hall
J Infect Dis (2012) 205 (11): 1622-1624

Noroviruses: The Perfect Human Pathogens? 
Aron J. Hall Division of Viral Diseases, National Center for Immunization and Respiratory Diseases, Centers for Disease 
Control and Prevention, Atlanta, Georgia 

NOROVIRUS 101  – KEY SCIENCE

Presenter
Presentation Notes
Now let’s start to talk about our common enemy. Norovirus: The Perfect Human Pathogen?

This is the title of Dr. Hall from CDC, publication in 2012, and in the next 2 slides, I will show evidences that lead you to believe in this publication title.

(Image from deck.)
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Prolonged virus shedding and infections 
without symptoms make it easier to 
transmit virus

• Occurs for at least 2 to 3 weeks but can be 
much longer

• Peaks 4 days after exposure

Rapidly and prolifically shed
• Stool shedding = 105–1011 viral copies per 

gram of feces
• Vomitus = average 1.7 x 108 genomic

equivalent copies per mL

Multiple routes of transmission
• Mainly Fecal-Oral: Person-to-person; 

contaminated foods or water
• Handling of contaminated fomites, followed by 

hand-to-mouth contact
• Via ingestion of aerosolized particles-vomitus / 

toilet flush (unique among enteric pathogens)

Highly Contagious:  extremely low 
infectious dose

• 18 –1,000 virus particles

WHAT MAKES NOROVIRUSES  SO 
SUCCESSFUL  AS  A PATHOGEN? 

Presenter
Presentation Notes
In the world of the pathogens, how do we measure success?

I believe it is, the ability of spreading fast and infecting as many hosts as possible without causing too much harm. 

The success of noroviruses should come as no surprise once one considers how well adapted they are for transmission within human populations.

Norovirus excel on these skills: 
Highly contagious, rapidly and prolifically shed, constantly evolving, evoking limited immunity, and only moderately virulent, allowing most of those infected to fully recover, thereby maintaining a large susceptible pool of hosts. These characteristics have enabled noroviruses to become the leading cause of endemic diarrheal disease across all age groups [1], the leading cause of foodborne disease [2], and the cause of half of all gastroenteritis outbreaks worldwide [3].
The success of noroviruses should come as no surprise once one considers how well adapted they are for transmission within human populations. First, noroviruses have an extremely low infectious dose (≥18 viral particles), coupled with copious viral shedding (105–1011 viral copies per gram of feces), even among asymptomatic infections [8–10], suggesting that up to 5 billion infectious doses may be shed by an infected individual in each gram of feces. Second, noroviruses are environmentally stable, able to survive both freezing and heating (although not thorough cooking), are resistant to many common chemical disinfectants, and can persist on surfaces for up to 2 weeks [11]. Third, there are a myriad of ways in which noroviruses may be spread, including direct contact between hosts via fecal-oral transmission, ingestion of contaminated foods or water, handling of contaminated fomites followed by hand-to-mouth contact, and—unique among enteric pathogens—via ingestion of aerosolized particles [12]. Finally, noroviruses are a genetically diverse group of viruses that rapidly evolve, leading to an apparent lack of prolonged cross-protective immunity following infection [13, 14]. Clearly, public health efforts to prevent and control the spread of noroviruses face an uphill battle.
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WHAT MAKES NOROVIRUSES  SO 
SUCCESSFUL  AS  A PATHOGEN? 

Moderately virulent
• Allowing full recovery, thereby maintaining 

a large susceptible pool of hosts                                               
(Except children and elderly)

Widespread host susceptibility
• Only ~20% population is resistant 

Genetically diverse group of viruses that 
rapidly evolve 

• Strain-specific immunity is short lived; 
weeks to months – 6 months up to 5 years

High environmental stability
• Resists: Gut environment – very low pH, freezing 

and heat temperatures up to 140° F, several 
disinfectants

• Persists: On human hands for at least two hours, 
on common surfaces for at least 3 to 6 weeks

• Remains:  Infectious in water for at least 60 days, 
stable on foods for hours – weeks

Presenter
Presentation Notes
These viruses possess essentially all of the attributes of an ideal infectious agent: highly contagious, rapidly and prolifically shed, constantly evolving, evoking limited immunity, and only moderately virulent, allowing most of those infected to fully recover, thereby maintaining a large susceptible pool of hosts.].

First, noroviruses have an extremely low infectious dose (≥18 viral particles), coupled with copious viral shedding (105–1011 viral copies per gram of feces), even among asymptomatic infections [8–10], suggesting that up to 5 billion infectious doses may be shed by an infected individual in each gram of feces. Second, noroviruses are environmentally stable, able to survive both freezing and heating (although not thorough cooking), are resistant to many common chemical disinfectants, and can persist on surfaces for up to 2 weeks [11]. Third, there are a myriad of ways in which noroviruses may be spread, including direct contact between hosts via fecal-oral transmission, ingestion of contaminated foods or water, handling of contaminated fomites followed by hand-to-mouth contact, and—unique among enteric pathogens—via ingestion of aerosolized particles [12]. Finally, noroviruses are a genetically diverse group of viruses that rapidly evolve, leading to an apparent lack of prolonged cross-protective immunity following infection [13, 14]. Clearly, public health efforts to prevent and control the spread of noroviruses face an uphill battle.
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BURDEN OF FOODBORNE NOROVIRUS                       IN  THE  
UNITED STATES

Scallan 2011 EID Hoffmann 2012 slide 
courtesy Dr. Wang –OSU-OARDC

Illnesses Hospitalization Death
1st Norovirus (58%) Nontyphoidal Salmonella 

spp. (35%)
Nontyphoidal Salmonella 
spp. (28%)

2nd Nontyphoidal Salmonella 
spp. (11%)

Norovirus (26%) Toxoplasma gondii                    
(24%)

3rd Clostridium perfringens 
(10%)

Campylobacter spp.   (15%) Listeria monocytogenes 
(19%)

4th Campylobacter spp. 
(9%)

Toxoplasma gondii                      
(8%)

Norovirus (11%)

Costs $2 billion per year in medical 
care services and lost productivity

Presenter
Presentation Notes
In our country, Norovirus also causes a big burden in terms of human health and economic loss.
It is the leading cause of foodborne illness.
The second cause of hospitalization due to foodborne infection.
And, it takes the fourth place in causing death due to foodborne infection, mainly the elderly.

The impact of the virus is also significant in terms of costs of medical care and lost productivity. 
The impact of the virus is significant for human health.

(Stock vector)
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MAIN SETT INGS FOR NOROVIRUS OUTBREAKS

vicnetwork.org, 2016 

Long-
Term 
Care

Facilities
59%

Restaurants
17%
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WHERE DO NOROVIRUS OUTBREAKS FROM FOOD 
CONTAMINATION HAPPEN?

Restaurant
64%

Catering/banquet
17%

Private/residence
4%

Healthcare 
facilities

Schools/daycares
1%

Other

SOURCE: CDC National Outbreak Reporting System, 2009-2012



Confidential
P U R E L L  P E A C E  O F  M I N D ™

Implicated 
source

53%

Potentially 
contributed

29%

Not           
implicated

18%

MMWR website (http://www.cdc.gov/mmwr), Hall et al, 2012 .

THE  ROLE  OF  FOOD WORKERS  IN  FOODBORNE 
NOROVIRUS OUTBREAKS =  80%! !

http://www.cdc.gov/mmwr
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Wikswo et al. Surveillance Summaries, December 11, 2015 / 64(SS12);1-16

HOW NOROVIRUS IS  TRANSMITTED

Food
~25.9%

Person-to-
person
~65.7%

Other
~8.0%

Environmental
~0.3%

Water

Presenter
Presentation Notes
Here we see the routes of transmission of Norovirus. 
Person-to-person, mainly through infected hands and the main route of Norovirus transmission.
Followed by contaminated food  
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HANDS & SURFACES ARE 
PART OF A NOROVIRUS 

TRANSFER EQUATION
Surfaces Hands

Food

Infected Customer

Hand Hygiene
Gloving

Cleaning
Sanitizing

Washing
Sanitizing
Processing

Infected
Worker

Infected
Patron?

Contaminated
Object / Water
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1 MAR 2017 DOI: 10.1111/risa.12758 http://onlinelibrary.wiley.com/doi/10.1111/risa.12758/full#risa12758-fig-0001

Presenter
Presentation Notes
A brand new publication from and FDA researcher group FDA Center for Food Safety and Applied Nutrition College Park in Maryland.  


This study focused on the impact of ill workers experiencing symptoms of diarrhea and vomiting and potential control measures for the transmission of norovirus to foods

They developed a risk assessment model evaluating the impact of different interventions and food employee behavior on the risk associated with Norovirus in foods. It’ s along paper with several different scenarios. I’ll be summarizing the key results in the upcoming slides.


http://onlinelibrary.wiley.com/doi/10.1111/risa.12758/full#risa12758-fig-0001
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NOROVIRUS R ISK  FACTORS & PREVENT ION SCENARIOS IN  
RETAIL  FOOD ESTABL ISHMENTS

Approach:

Risk Analysis. 2017 Nov;37(11):2080-2106

Create a mathematical model to predict number of NoV illnesses on a 
daily basis from a typical retail food establishment

BASELINE 

Using scientific evidence, determine impact of various factors (e.g., 
handwashing, touch points, disinfectants, etc.) on reduction of NoV as 

compared to baseline
SCENARIOS 

Determine which factors have highest contribution to NoV illness. 
Make recommendations on best practices

OUTPUT

https://www.ncbi.nlm.nih.gov/pubmed/28247943
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Exclusion from 
work of 

symptomatic food 
employee

Efficient 
Hand 

Washing 
58% of 

baseline 
illnesses 

Handwashing 
frequency 
associated 
with gloving 
compliance

62% of 
baseline 
illnesses 

Elimination of 
contact 

between hands, 
faucets, doors 

handles
75% of baseline 

illnesses  

THE  IMPACT OF DIFFERENT  INTERVENT IONS ON THE  
REDUCTION OF NOROVIRUS OUTBREAKS

• Full Compliance: 75% of 
baseline illnesses

• No Exclusion: 226% of 
baseline illnesses

Risk Analysis. 2017 Nov;37(11):2080-2106

Presenter
Presentation Notes
Routes of contamination : hands in the restrooms directly from the source or from the objects is the main route of norovirus transmission to the retail environment 
. Removing hand contact in the restrooms trough the installation of touchless faucets and doors is more efficient in reducing the mean number of infected customers – 75% 
Norovirus particles transfer to objects through aerosolization is much less important  than direct hand contact. Small number of virus particles are transferred through aerosol to surfaces that the food employees touch

The importance of removing ill workers – critical . The high level of infected people when ill food employee work explained by the high level of norovirus introduced in the establishment
Due to the frequent visit to the restrooms  to vomit or defecate
The impact of symptomatic worker in contaminating RTE food is so strong that no other preventive measures cannot prevent RTE food contamination

Stock images 1 & 2, Images in deck 3 & 4

https://www.ncbi.nlm.nih.gov/pubmed/28247943
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WHAT HAPPENS IF  YOU DON’T  D IS INFECT  SURFACES?

Curr Opin Virol. 2012 Feb;2(1):96-102.
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ADDIT IONAL L ISTENING

31

https://www.npr.org/2012/05/11/152508362/tracking-the-spread-of-a-nasty-virus

https://www.npr.org/2012/05/11/152508362/tracking-the-spread-of-a-nasty-virus
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EFF ICACY AND T IME OF K ILL  IS  CRUCIAL

32
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 It helps to have a written procedure + proper steps to clean up body fluid spills
 Use a disinfectant effective at killing Norovirus  rapidly (30 seconds) and is safe 

to use on hard and soft surfaces 

33

RECENT  NOROVIRUS SP ILL  K I T  ADVANCEMENTS



HYGIENE SCIENCE PRINCIPLES +
MYTHS / MISINFORMATION

34



Confidential
P U R E L L  P E A C E  O F  M I N D ™

HANDS: MOST COMMON MEANS OF 
MICROBIAL SPREAD

Acquisition of MRSA on hands after touching 
the bedrail of a colonized patient1

1Donskey and Eckstein. N Engl J Med 2009; 360. 
2CDC Guideline (2002) & WHO Guideline (2009) on Hand Hygiene in Healthcare.

Acquisition of MRSA on hands after 
examination of a colonized patient1

~80% of infectious diseases are transmitted by hands2

Presenter
Presentation Notes
, we now know that Hands Are the Most Common Means of Microbial Spread.

The upper picture is a petri dish containing special media which allows only MRSA to grow.  A healthcare worker touched the bedrail of a colonized patient and then touched the petri dish.  We can see that MRSA was picked up by the HC worker hands and was transferred to the plate.

When the HC worker directly touched the skin of a colonized patient we can see that much greater numbers of MRSA were picked up and transferred to the plate
As you can see, the top photo is a plate hand stamp showing contamination after touching a bed rail versus the higher level of contamination found after direct patient contact.

These photos tell the story of why Hand Hygiene is so important in preventing transfer from patient to patient of microoganisms that can lead to disease

Script

As you can see, the top photo is a plate hand stamp showing contamination after touching a bed rail versus the higher level of contamination found after direct patient contact. These photos tell the story of why Hand Hygiene is so important in preventing transfer from patient to patient of microorganisms that can lead to disease.




Confidential
P U R E L L  P E A C E  O F  M I N D ™Kramer A. BMC Infectious Diseases 2006;6:130

Pathogen
Duration of 
Persistence

Norovirus Up to 2 hours

Hepatitis A 5.50 to 7.70 hours

Influenza A 1/2 hour to 1 hour

Escherichia coli Up to 1 ½ hour

Klebsiella pneumoniae Up to 1 ½ hour

Shigella Up to 3 hours

Serratia marcescens Up to 1 ½ hour

Staphylococcus aureus Up to1 ½ hour

THE NEED FOR HAND HYGIENE
PATHOGENS CAN SURVIVE 

ON HANDS / FINGERS FOR HOURS 

36

Presenter
Presentation Notes
In the absence of effective surface cleaning and disinfecting processes and products, food-borne pathogens are know to survive on hard and soft surfaces for hours or months.  
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Targeted Hygiene at Key Moments is Critical

According to the CDC, “Keeping hands clean is one of the 
most important steps we can take to avoid getting sick and 
spreading germs to others.”  The agency recommends 
these important times to wash or sanitize your hands:

1. Before, during and after preparing food
2. Before eating food
3. Before and after caring for someone who is sick
4. After using the bathroom
5. After sneezing and coughing
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CDC RESOURCES

38

• CDC Foundation partnership led to the launch of the 
CDC Clean Hands Count Campaign (May, 2016), a 
national educational campaign with the following 
objectives:
– Improve hand hygiene knowledge and compliance 
– Address the myths and misperceptions surrounding 

hand hygiene 
– Empower patients, their families and visitors to act 

as patient advocates and to work together with their 
healthcare providers 

• Updated materials released May 2019 (including 
Spanish translation) and under development for 
community settings (targeted for October 2019)

Resources are available to you and the public at https://www.cdc.gov/handhygiene/campaign/index.html

https://www.cdc.gov/handhygiene/campaign/index.html
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Have you heard these myths?
PURELL Hand 

Sanitizer causes 
antibiotic 

resistance.

All germs are the 
same.

Hand sanitizers 
contain 

Triclosan.

Using hand 
sanitizer kills all 
the germs, even 
the good ones.

All hand 
sanitizers, soaps, 
surface products 

are the same.

Hand sanitizers 
create 

supergerms.

Frequent use of 
hand sanitizer 
dries out my 

hands.

Are we too 
clean?

General Categories:
• Formulation
• Delivery Systems
• Microbial
• Monitoring / 

Compliance
• Technique
• Human Health
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4

Have you heard these myths?

Hand sanitizers aren’t 
as good as soap and 
water at removing 

germs

If hands are soiled, they 
must be contaminated 

with germs
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4

Have you heard these myths?

J Food Prot. 2015 Nov;78(11):2024-32

Hand sanitizers aren’t 
as good as soap and 
water at removing 

germs

https://www.ncbi.nlm.nih.gov/pubmed/26555526
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4

Have you heard these myths?

J Food Prot. 2015 Nov;78(11):2024-32

https://www.ncbi.nlm.nih.gov/pubmed/26555526
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4

Have you heard these myths?

J Food Prot. 2015 Nov;78(11):2024-32

https://www.ncbi.nlm.nih.gov/pubmed/26555526
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4

Have you heard these myths?

Handwashing with soap 
and water removes all 

germs



Confidential
P U R E L L  P E A C E  O F  M I N D ™

HANDWASHING & NOROVIRUS REMOVAL –
NOT A LOT  OF  EVIDENCE EXISTS !

Antimicrobial handwash actives are not virucidal

1. Lages, 2008, J Hosp. Infect. 68:159.
2. Liu et. al., 2010 Appl. Environ. Microbiol. vol. 76  2 394-399
3. Conover & Gibson, 2016 Food Control 69: 141-146 

Nov 
Surrogates  

Tested

Log10 Reduction 
by Soap

Log10 Reduction 
by Water only

FCV Triclosan 0.3%    
0.17 – 0.501

0.33 – 0.42

HuNov Triclosan 0.5%
0.7 – 1.22

0.58 – 1.58 

MS2 Plain 
1.6 – 2.713

0.8 – 1.7 

Do not assume handwashing gives complete removal

Do not assume some “actives” are better than others

More research needed on handwashing

Presenter
Presentation Notes
The reason why we need to use several strategies is because even washing the hands with soap and water only reduces norovirus from the hands. That is, the removal of the virus from the hands is around a 1 log reduction. The antimicrobial soaps on the market only kill bacteria.
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4

Have you heard these myths?

Alcohol based hand 
sanitizers are not 
effective against 

norovirus
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HUMAN NOROVIRUS EFF ICACY OF HAND SANIT IZERS

Lab: Dr. Moe (Emory 
University)
Method: Fingerpad, 
Quantitative real-time PCR to 
measure viral RNA
Soil Load: Human Feces

VF481 is Statistically 
Superior to other test 
articles (p<0.001)

Alcohol content does 
not dictate the 
efficacy: more 
alcohol does not 
always mean better 
efficacy.

Again, Formulation 
Matters!

70% Ethanol 
Gel

Ref: Liu et.al. “Comparison of the Activity of Alcohol-Based Handrubs 
against Human Noroviruses Using the Fingerpad Method and 
Quantitative Real-Time PCR.”  Food and Environmental Virology, 2010.

Presenter
Presentation Notes
GOJO tested the efficacy of several ABHS head to head with the same or higher alcohol concentration as VF 481 against Human Norovirus.  

3 take home messages:

VF481 showed much better efficacy against  Hnov than the other products, even those with the same level (or higher) alcohol content.

Alcohol content does not dictate the efficacy: more alcohol  does not always mean better efficacy. 

Again formulation matters!
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4

Have you heard these myths?

Washing hands with 
warm water removes 
more germs than cold 

water 
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4

Have you heard these myths?

• Water temperature had no impact on bacteria removal
• Time (10 vs 20 sec) had a small bit statistically significant impact on bacteria removal

J Food Prot. 2017 Jun;80(6):1022-1031

https://www.ncbi.nlm.nih.gov/pubmed/28504614


SURFACE SANITIZING IN RESTAURANTS
EXAMPLE - THE RAG & BUCKET PARADIGM
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SITUAT ION ANALYSIS
Customers using ready-to-use surface cleaners and sanitizers have 
asked how to store cleaning cloths between uses while maintaining 
compliance (no citations / violations during inspections).
Requirements in the current Food Code:

51
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Dirty, reusable cloth towels can be a source of cross-contamination… 
and create a poor guest experience

CURRENT  CLEANING AND SANITAT ION

From “?” to table
From table to table

--- Reproduced with permission from Dr. Hal King
52
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CURRENT  CLEANING AND SANITAT ION
• From Bucket to Ready-to-eat food prep surfaces
• Sanitizer strength impossible to maintain in the presence of food 

soils (e.g., oils, fats, grease on reusable towels) 

--- Reproduced with permission from Dr. Hal King
53
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KEY CONSIDERAT IONS FOR SELECT ING 
SANIT IZERS  AND DIS INFECTANTS  FOR SURFACES

3- Does the product 
remain wet long 
enough to kill the 
pathogen?
• Is reapplication 

necessary?

2- How 
quickly does 
it kill 
prevalent 
pathogens? 

Kill Times Wet Times / Dwell Times

Does it kill 
the most 
prevalent 
pathogens for 
your market?

1-Kill Claims • Safe, nontoxic
• Compatible with surfaces 

and equipment
• Acceptable aesthetics 
• Good cleaner
• Easy to use 
• Environmentally sustainable 
• Economical, Etc…

4-Other Factors

54

Presenter
Presentation Notes
Thought leaders – like CDC and Dr. Bill Rutala have spent years assessing the ideal characteristics of a surface disinfectant, what you see here is a summary of some of the most important attributes… 
– many can be found right on the product label, although some may require your own trial and evaluation of the product.
You want to make sure a product has the appropriate kill claims, and proven efficacy against prevalent pathogens for your market.
You should understand the product’s required Kill Times, which is the amount of time the surface MUST remain wet in order to achieve kill claims. 
You will also want to understand the product’s actual Wet Times, which is how long the product actually Remains Wet on the surface from a single application. Some product labels will specify a 10-minute kill time is needed in order to achieve kill claims. However, if after a single application, the surface dries before the required 10 minutes the product needs to be re-applied in order to achieve the desired kill claims.
There are many other factors to consider when evaluating a surface sanitizer or disinfectant - - for example:
Is it Safe, nontoxic?
Is it Compatible with the surfaces and equipment you intend to use it on?
Does it have good aesthetics, no streaking ?
Is it also a Good cleaner?
Is it Easy to use ?
Is it Environmentally sustainable or does it require special disposal instructions? 
Is it economical? 
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Germs

Where Germs Live

How Germs Get Out

Next Sick Person

How Germs Get In

Germs Get Around

 Hand Hygiene and 
Cleaning/ Disinfection

 PPE
 Personal hygiene
 First aid

 Immunizations
 Education
 Treatments

 Diagnose and treatment

 Hand Hygiene and Cleaning/ 
Disinfection

 Personal Hygiene
 Infection prevention policies
 Food safety
 Pest control

 Hand Hygiene and Cleaning/ Disinfection 
 Personal Hygiene
 PPE
 Respiratory etiquette
 Waste disposal

 Hand Hygiene and Cleaning/ Disinfection
 PPE
 Food safety
 Isolation

BREAK THE CHAIN!

BREAK THE CHAIN!
BREAK THE CHAIN!

BREAK THE CHAIN!

BREAK THE CHAIN!

BREAK THE CHAIN!

BREAKING 
THE CHAIN OF 
INFECTION

Presenter
Presentation Notes
Image result for breaking the chain of infection
No matter the germ, there are six points at which the chain can be broken and a germ can be stopped from infecting another person. The six links include: the infectious agent, reservoir, portal of exit, mode of transmission, portal of entry, and susceptible host.

Hand Hygiene and Cleaning / Disinfection are one of the most common and efficacious way to brake the chain of infection and reduce the risk of get infections and spread germs to others and to contaminate the enviromnet.




CONCLUSIONS

56
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TAKE HOME MESSAGES 

 Hands and contaminated surfaces play a significant role in the chain of 
infection of several diseases 

 Hand hygiene and surface sanitization / disinfection are important 
preventive measures to break the chain of infection

 Not all hand antiseptics and surface disinfectants are equal: formulation 
matters for efficacy and outcome performance 

 Learning how to wisely select Hand Hygiene and Surface Sanitizers/ 
Disinfectants is an important step in reducing infectious disease

 Newly developed interventions have shown improved virucidal efficacy 
against several hard to kill viruses (including Norovirus)

 Solutions Exist – Seek the Evidence and Experts for Recommendations
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THANK YOU
QUEST IONS AND SUGGEST IONS

Contact Information:
• ManuelC@GOJO.com

• +1-864-940-7519
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