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REMOVAL VERSUS CHEMICAL
INACTIVATION OF HOSPITAL PATHOGENS
Centers for Disease Control
Environmental Cleaning & Disinfecting for MRSA
What’s the difference between cleaners, sanitizers, and disinfectants?
• Cleaners or detergents are products that are used to remove soil, dirt,
		 dust, organic matter, and germs (like bacteria, viruses, and fungi).
		 Cleaners or detergents work by washing the surface to lift dirt and
		 germs off surfaces so they can be rinsed away with water. The same
		 thing happens when you wash your hands with soap and water or when
		 you wash dishes. Rinsing is an important part of the cleaning process.
		 Use these products for routine cleaning of surfaces.
• Sanitizers are used to reduce germs from surfaces but not totally get rid
		 of them. Sanitizers reduce the germs from surfaces to levels that are
		 considered safe.
• Disinfectants are chemical products that destroy or inactivate germs and
		 prevent them from growing. Disinfectants have no effect on dirt, soil,
		 or dust. Disinfectants are regulated by the U.S. Environmental Protection
		 Agency (EPA). You can use a disinfectant after cleaning for surfaces that
		 have visible blood or drainage from infected skin.
Facility Cleaning & Disinfection after a MRSA Infection
When MRSA skin infections occur, cleaning and disinfection should be
performed on surfaces that are likely to contact uncovered or poorly covered
infections.
• Cleaning surfaces with detergent-based cleaners or Environmental 		
		 Protection Agency (EPA)-registered disinfectants is effective at 		
		 removing MRSA from the environment.

Missing a trick? Response to: ‘Disinfectant wipes are
appropriate to control microbial bioburden from surfaces’
2015 Published by Elsevier Ltd on behalf of the Healthcare Infection
Society.
I wish to comment on the recent paper examining the efficacy of disinfectant
wipes by Sattar et al. The authors state in the summary that, ‘Disinfectant pre-soaked
wipes are rarely tested using conditions simulating their field use, and the
label claims of environmental surface disinfectants seldom include wiping
action.’ This is absolutely correct, but while the paper goes on to demonstrate
the kill potency of different commercial wipes using rigorous methodology, it
does not adequately explore the data presumed attributable to the wiping
action alone (see control values in Figure 1).Indeed, there is no discussion of
the effect from physical wiping without disinfectant.
The authors can correct me if I am wrong but it seems that wiping alone with
control cloths reduced Staphylococcus aureus and Acinetobacter baumannii
inocula by 3 log10 colony-forming units after 10 s of wiping. It is possible that
the authors have ‘missed a trick’ here, as they say.
Why is mechanical removal of microbial soil important? Perhaps the most
pertinent point to make is that routine cleaning of healthcare surfaces with a
range of wipes and cloths in the UK National Health Service is performed with
detergent only, and this doesn’t appear to have done too much harm given the
situation described worldwide.
Furthermore, the reduced toxicity of environmentally friendly cleaning
deserves support from such studies. This evidence may encourage other
hospitals and healthcare regions to discard routine use of disinfectants and
adopt a more ‘green’ (and exceedingly cheaper) approach.

It is true to say that environmental surface screening, whether during an
outbreak or non-outbreak situation, often fails to detect healthcare pathogens
of interest despite targeting known reservoirs. There are several reasons for
this, but even resilient pathogens are surprisingly few in number on high risk
near-patient surfaces.3,4 Rarely do screening programmes actually quantify
cfu values on these surfaces, but, when they do, organisms such as S. aureus
and Clostridium difficile are <1 log10.3,4 If that is the case, then for these
organisms at least, a physical wipe that reduces microbial contamination by 3
log10 is more than sufficient to deal with scanty survivors.
Shouldn’t the in-vitro impact of physical wiping alone have been explored
further? Perhaps the authors missed this particular trick but, on the other
hand, they have produced a truly excellent paper, which offers a standard for
disinfectant and detergent wipe testing, now and for the future.

Efficacy of Different Cleaning and Disinfection Methods against
Clostridium difficile Spores: Importance of Physical Removal
versus Sporicidal Inactivation
Infection Control & Hospital Epidemiology 2012, VOL 33, NO. 12
William A. Rutala, PhD, MPH;1’2 Maria F. Gergen, MT (ASCP);2
David J. Weber, MD, MPH12
We tested the effectiveness of disinfectants and wipe methods against
Clostridium difficile spores. Wiping with non sporicidal agents (physical
removal) was effective in removing more than 2.9 log10 C. difficile spores.
Wiping with sporicidal agents eliminated more than 3.90 log, C. difficile spores
(physical removal and/or inactivation). Spraying with a sporicide eliminated
more than 3.44 log10 C. difficile spores but would not remove debris.
Infect Control Hosp Epidemiol 2012;33(12):1255RESULTS
Results are summarized in Table 2. Any method that included wiping the
Formica surface resulted in a greater than 2.90 log10 reduction in C. difficile
spores. Even wiping with a non germicidal product, QC-53, was effective in
eliminating more than 2.90 log10 C. difficile spores. Thus, physical removal
can eliminate approximately 3 log10 C. difficile spores from environmental
surfaces.
Our data demonstrated that wiping environmental surfaces, even with a non
sporicidal product, can eliminate approximately 3 log10 C. difficile spores.
Most studies that have quantitated the level of C. difficile surface contamination have reported levels below 1 log10 (<10 colony-forming units per Rodac).
Thus, the level of C. difficile elimination demonstrated by our study would be
sufficient to remove the expected level of contamination. Unfortunately,
studies have repeatedly demonstrated that less than 50% of room surfaces are
adequately cleaned.

Process MicroClean
Ideal choice for greening health care and other facilities

• PCS Process MicroClean for enhanced removal of organic soils including
		 bacteria with microfibre cloths.

Neutral pH PCS 250 Oxidizing Disinfectant /Disinfectant Cleaner
DIN: 02314843
Contains an equilibrium of approximately 50% hypochlorous acid and
50% sodium hypochlorite.
• Contains an equilibrium of approximately 50% hypochlorous acid and
		 50% sodium hypochlorite.
• Hospital disinfection with neutral pH and up to 95% less chemical.

www.processcleaningsolutions.com • Toll Free: 877.745.7277

PCS MICROFIBRE NEXT GENERATION OF
CLEANING, DISINFECTING AND SANITIZING

®

CLEANING TO A
SCIENTIFICALLY
VALIDATED STANDARD.

LINKS AND
REFERENCES

PCS validates its recommended environmental surface decontamination processes with
CREM Co Labs newly developed third tier of the Quantitative Carrier Test Method
(QCT-3) to assess decontamination of high-touch environmental surfaces (HITES)
with the incorporation of field-relevant wiping.

MAXIMIZE PHYSICAL REMOVAL BY WIPING AND USE THE MINIMUM AMOUNT OF CHEMICAL
TO PROTECT PUBLIC HEALTH AND THE ENVIRONMENT
PCS MICROFIBRE QCT-3 VALIDATED WIPING PROCESS.

PCS Microfibre Cloth
14” x 14” (35.56 cm x 35.56 cm)
• Moisten cloth with 60 mL of
selected PCS cleaner, sanitizer
or disinfecting cleaner.

PCS Microfibre Cloth
7” x 14” (17.78 cm x 35.56 cm)
• Moisten cloth with 30 mL of
selected PCS cleaner,
sanitizer or disinfecting cleaner.

Wipe surface with folded cloth with at
least two pounds pressure on cloth;
wipe surface twice, then flip cloth to
clean side and rewipe surface with a
single wipe.

Moisten a second piece of cloth
and rewipe surface; allow surface
to air-dry.

Vegetative Bacteria (S. aureus and S. choleraesuis)
Average CFU per square centimetre

VALIDATED CLEANING PROCESS

Product

Control
CFU/cm2

After Wiping
CFU/cm2

Transfer
CFU/cm2

Percentage
Transfer

1. Saline T - Detergent

14,650

31.1

0

0

Assessment of the Combined Activity of Wiping and Disinfection for
\Decontaminating Hard, Non-Porous Environmental Surfaces: Testing
with Healthcare-Associated Pathogens.

TEST ORGANISM

2. PCS 7000

5,715

3. PCS 250

14,000

Clostridium Difficile spores (ATCC 43598), Staphylococcus aureus
(ATCC 6538) and Salmonella Enterica Serotype Choleraesuis (ATCC
10708) Murine Norovirus (Strain S99).

0

0

0

0

0

0

Percent
Reduction
99.79
100
100

4. HP 1.4% Wipe

14,000

1.27

0

0

99.991

5. Q/A Wipe

34,400

2.54

0

0

99.993

C. difficile spores
Average CFU per square centimetre

TEST METHOD
Quantitative carrier test tier 3 or QCT-3.

Note reductions in the pathogen numbers remaining on surfaces after wiping to below
the internationally recognized number required to transfer an infectious dose are
considered a pass.

Product

Control
CFU/cm2

After Wiping
CFU/cm2

Transfer
CFU/cm2

Percentage
Transfer

Percent
Reduction

1. Saline T - Detergent

15,150

3565

296

1.95

76.47

2. PCS 7000

9745

3. PCS 250

TEST SAMPLE IDENTITY

2.30

741

4. HP 1.4% Wipe

1. Saline T - Detergent

0.31

3.44

1150

5. Q/A Wipe

2.33

14.3

664

15.3

263

161

0.0032

99.976

.018

99.5

1.33

98.7539

24.25

60.39

Murine Norovirus
Average PFU per square centimetre

2. PCS 7000
3. PCS Neutral PH 250
4. Hydrogen Peroxide 1.4% Pre-moistened Wipe

Control
PFU/cm2

Product

5. Alcohol and Quaternary Ammonium Disinfectant Wipe

1. Saline T - Detergent

6. HPW .5 % Hydrogen Peroxide Wipe

4480.48

1. Saline T - Detergent

After Wiping
PFU/cm2
3.40

4480.48

3.40

3. PCS 250

3894.07

3.82

3. PCS 250

5529.96

0.42

6. HPW

5529.96

0.85

Transfer
PFU/cm2

Percentage
Transfer

7.67

0.17

8.49

0.19

Percent
Reduction
99.92
99.92

9.34

0.24

99.90

7.64

0.14

99.99

8.49

0.15

99.98

With both Hydrogen Peroxide and Quat alcohol wipes surfaces where cleaned with one
wipe then wiped a second time with a fresh wipe.

www.processcleaningsolutions.com
Toll Free: 877.745.7277

Request a copy of QCT-3 CREM Co study

Study No.: PCS170417-02
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PCS 250
CX
CI

TEST Method

Quantitative carrier test – tier 3 or QCT-3
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decontamination of high-touch
environmental surfaces (HITES) with
the incorporation of field-relevant
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Missing a trick? Response to:
‘Disinfectant wipes are
appropriate to control microbial
bioburden from surfaces’
Sir,
I wish to comment on the recent paper examining the efficacy of disinfectant wipes by Sattar et al.1
The authors state in the summary that, ‘Disinfectant presoaked wipes are rarely tested using conditions simulating
their field use, and the label claims of environmental surface
disinfectants seldom include wiping action.’ This is absolutely
correct, but while the paper goes on to demonstrate the kill
potency of different commercial wipes using rigorous methodology, it does not adequately explore the data presumed
attributable to the wiping action alone (see control values in
Figure 1). Indeed, there is no discussion of the effect from
physical wiping without disinfectant. The authors can correct
me if I am wrong but it seems that wiping alone with control
cloths reduced Staphylococcus aureus and Acinetobacter
baumannii inocula by 3 log10 colony-forming units after 10 s of
wiping. It is possible that the authors have ‘missed a trick’
here, as they say.
Why is mechanical removal of microbial soil important?
Perhaps the most pertinent point to make is that routine
cleaning of healthcare surfaces with a range of wipes and
cloths in the UK National Health Service is performed with
detergent only, and this doesn’t appear to have done too much
harm given the situation described worldwide.2 Basic data

DOI of original article: http://dx.doi.org/10.1016/j.jhin.2015.11.003.

justifying current cleaning specifications practised in UK hospitals and elsewhere are in short supply and are more than
welcome. Furthermore, the reduced toxicity of environmentally friendly cleaning deserves support from such studies. This
evidence may encourage other hospitals and healthcare regions to discard routine use of disinfectants and adopt a more
‘green’ (and exceedingly cheaper) approach.
It is true to say that environmental surface screening,
whether during an outbreak or non-outbreak situation, often
fails to detect healthcare pathogens of interest despite targeting known reservoirs. There are several reasons for this, but
even resilient pathogens are surprisingly few in number on highrisk near-patient surfaces.3,4 Rarely do screening programmes
actually quantify cfu values on these surfaces, but, when they
do, organisms such as S. aureus and Clostridium difficile are
<1 log10.3,4 If that is the case, then for these organisms at least,
a physical wipe that reduces microbial contamination by 3 log10
is more than sufficient to deal with scanty survivors.3,4
There are a few other issues to take into account. This was
an in-vitro study with artificial inoculation of standardized
steel carriers, not real-life hospital surfaces. The inoculum itself (>104 cfu) was likely to be grossly inflated compared with
the quantity of microbial pathogens normally present in the
healthcare environment. Furthermore, there is the pressure of
physical action (thoughtfully included); wipe direction (ditto);
total surface cleaned with one wipe or cloth; in-use time;
clinical setting; management of cleaning cloths, fluids and
equipment; as well as unexpected heavy soil to consider in
hospital settings. Indeed, the study showed that the control
wipe aptly transferred both bacteria between all tested carriers.1 However, if wipes are appropriately managed (‘one site,
one direction, one use’), the cleaning specification followed by
UK healthcare staff could potentially achieve the ‘hygienic
clean’ sought by those responsible for infection prevention.
Shouldn’t the in-vitro impact of physical wiping alone have
been explored further? Perhaps the authors missed this particular trick but, on the other hand, they have produced a truly
excellent paper, which offers a standard for disinfectant and
detergent wipe testing, now and for the future.1 The comments
here should not be seen as criticism; the data are there for all to
see. However, it is entirely possible that detergent wipes alone
might be sufficient to control microbial bioburden on healthcare
surfaces as part of the routine domestic specification. There is
some support for this.2,4e6 More work on the cleaning process is
urgently required.
Conflict of interest statement
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Funding sources
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Assessment of the Combined Activity of Wiping
and Disinfection for Decontaminating Hard, NonPorous Environmental Surfaces using the Murine
Norovirus (MNV)
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THE ENVIRODESIC™
CERTIFICATION PROGRAM FOR MAXIMUM
INDOOR AIR QUALITY™ & MINIMUM
ENVIRONMENTAL HEALTH IMPACT™

ENVIRODESIC TECHNOLOGY:
SUSTAINABLE BUILDINGS, PRODUCTS &
SERVICES THAT MAKE MORE SENSE

PCS NPH Products and Microfibre Wiping Process
CERTIFICATION SUMMARY

Rev13Sep17-1050

CERTIFICATION STATEMENT

PCS Stabilized Neutral-pH Sodium Hypochlorite/Hypochlorous Acid (NPH) products, as formulated by Michael Rochon of Cogent
Environmental Solutions, Mulmur, Ontario, and as manufactured by Process Cleaning Solutions Ltd. (PCS), along with the QCT-3 validated PCS
Microfibre Wiping Process, are together certified under the Envirodesic Certification Program as suitable cleaners and a suitable cleaning
process where maximum pathogen removal is required, and where Maximum Indoor Air Quality and minimization of health risks is preferred.
This certification covers PCS Spray and Wipe Hand and Surface Cleaner, PCS 250 Oxidizing Disinfectant/Disinfectant Cleaner (New Neutral pH
Formulation), NPH 160 Neutral pH Oxidizing Spray Cleaner Disinfectant and No Rinse Sanitizer, PCS 7000 Oxidizing Disinfectant (diluted to
neutral pH with water treated with PCS Neutralizing solution), PCS Microfibre Cloths and similar PCS NPH products yet to be formulated. The
certification also covers other forms of packaging of the various PCS NPH formulas, as manufactured by PCS, whether for private label or for
specialty applications, provided that the formulation of the concentrates involved are identical to that of PCS NPH Products herein certified.
SCIENTIFIC BASIS FOR CERTIFICATION

Envirodesic Certification for PCS NPH Products, as applied using the PCS Microfibre Wiping Process, is based primarily on evidence
provided to Envirodesic by Cogent, in which these products and their associated environmental surface decontamination process have been
validated using a newly developed third tier of the Quantitative Carrier Test Method (QCT-3) created by CREM Co Labs to assess
decontamination of high-touch environmental surfaces (HITES) by field-relevant wiping. There are three primary properties of the PCS NPH
Products and Microfibre Wiping Process that merit their inclusion under Envirodesic Certification:

1.

Through the use of their microfibre wiping procedure and through application of neutral-pH hypochlorous acid, they significantly
reduce organic surface contamination. For example, testing completed in September 2017 by CREM Co. Labs using the QCT-3
procedure shows that in a mixed vegetative bacteria (Staph. aureus and S. choleraesuis) and C. difficile spore environment, Neutral pH
PCS 250 Oxidizing Disinfectant Cleaner resulted in 100% reduction in vegetative bacteria with zero transfer to clean surfaces and
reduction of C. difficile spores to less than 1 cfu/cm2 after wiping, with less than 1 cfu/cm2 transferred to clean surfaces. Their
effectiveness in reducing surface contamination can also be verified in situ by cleaning staff, with the use of ATP monitors.

2.

They drastically reduce the amount of chemical intervention, along with its associated environmental, occupational and occupant health
risk from toxicity (e.g. from concentrated hypochlorite or quaternary ammonia compounds) that is required to clean environmental
surfaces, as well as reduce potential damage to equipment and surfaces. By doing so they represent a significant step towards reducing
and eliminating the problematic use of disinfectants and disinfectant cleaners.

3.

Cogent Environmental and PCS are notably advanced in terms of full public disclosure of ingredients and their use of mostly naturally
occurring inorganic ingredients (deionized water, acetic acid, NaOH, soda ash dense food grade, sodium chloride, sodium hypochlorite
and sodium bicarbonate USP#1 powder). The products could theoretically be produced for hundreds of years without causing
significant resource depletion, As such, the products are a significant advancement towards sustainable cleaning.

The Envirodesic™ Certification
Program for Maximum Indoor Air
Quality & Minimum Environmental
Health Impact

ADDITIONAL SUBJECTIVE INFORMATION REGARDING ENVIRONMENTAL HYPERSENSITIVITY

Because these products and methods do not rely on leaving residues but rather on efficient removal of biofilms, it is our opinion that they are
generally suitable for use in installations occupied by and/or designed for environmentally hypersensitive persons. However, some of the
products do have a mild bleach odour and it has not yet been determined whether the products are suitable for direct use by environmentally
hypersensitive persons. Hypersensitive individuals are cautioned to test cleaners for compatibility with their own sensitivities.
SUITABILITY FOR USE IN PUBLIC BUILDINGS INCLUDING HEALTH CARE AND EDUCATIONAL INSTITUTIONS

PCS NPH Products, as applied with the PCS Microfibre Wiping Process, are highly suitable for use in public buildings, including hospitals,
nursing homes, schools, government buildings, etc. The easiest way to lower surface contamination is by mechanical soil removal, and the easiest
way to lower indoor air pollution immediately is to convert to low-emission cleaning products. PCS NPH and the Microfibre Wiping Process
together provide a competent first cleaning step of removal of organic debris that will minimize the need for any further disinfecting of surfaces.
Bruce M. Small, Director
Envirodesic Certification Program
Envirodesic Certification is an ongoing process whereby additional data and consumer experience is added to a product file as it
becomes available. Persons wishing to ask questions about the certification criteria or the suitability of the product for different
populations are invited to contact the Envirodesic Certification Program at our office below.
Bruce Small, Director, Envirodesic (Toronto Office), 21 Carlton St., Unit 3407, Toronto, Ontario Canada M5B 1L3 Tel: 416-598-4888
Web page: http://www.envirodesic.com Enquiries: enquire@envirodesic.com

INTRODUCES NPH
NEUTRAL pH SODIUM
HYPOCHLORITE SOLUTION

Back to basics clean better, use less
and safer chemicals.
Neutral pH PCS 250 Oxidizing
Disinfectant /Disinfectant Cleaner
DIN: 02314843
Contains an equilibrium of
approximately 50% hypochlorous
acid and 50% sodium hypochlorite.

ON DEMAND

PCS 250 CONCENTRATED
OXIDIZING DISINFECTANT/
DISINFECTANT CLEANER

PCS
NEUTRALIZING
SOLUTION

+

Here’s how it works.

When PCS 250 Concentrated Oxidizing Disinfectant/
Disinfectant Cleaner is combined with PCS Neutralizing
Solution, through the patent pending NPH dispenser,
it produces 50% hypochlorous acid and 50% sodium
hypochlorite.

NPH Dispenser

SKU #SP9200-NPH-D
(Patent pending)

Benefits of Neutral pH Sodium
Hypochlorite Solution (NPH).
•

Non-irritating to skin and eyes

•

Non-sensitizing

•

Considered 40-60 times more effective than bleach

•

Low odour

•

60 - 90 day shelf life (once blended)

•

Rapidly oxidizes organic soils

•

Non-corrosive

•

Eliminates the need for costly on site generating equipment to
convert to Neutral PH Sodium Hypochlorite Solution

•

Certified by Envirodesic, for use in buildings housing chemically
sensitive individuals

•

Received top innovation of 2017 award from Infection Control
Tips

•

Disinfectant, Kills Bacteria, Kills Viruses, Kills Fungi

•

PCS RECOMMENDED VALIDATED CLEANING PROCESS
Contact time 30 to 60 seconds allow to air dry no rinsing.

Sodium Hypochlorite Solution converts 50% of the Hypochlorite
to Hypochlorous acid when pH is adjusted to neutral.
100

SKU #5908NPC-2
DIN 02472473

3 year shelf life

Neutral
pH Sodium
Hypochlorite
Solution

SKU #6040-2

3 year shelf life

Sodium Hypochlorite
(OCI-)

NEUTRAL

PCS Neutralizing
Solution

NPH

% Active Chlorine

Hypochlorous
Acid (HOCI)

PCS 250
Concentrated
Oxidizing
Disinfectant/
Disinfectant Cleaner

50/50

50

Process MicroClean
Ideal choice for greening health care
and other facilities. PCS Process
MicroClean for enhanced removal of
organic soils including bacteria
with microfibre cloths.
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