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CANADIAN manufacturer of Health Canada DIN registered Bleach disinfectants with a variety of
concentrations suitable and in use in a number of health care facilities in Canada. PCS products are
manufactured in Peterborough Ontario by Canadian taxpayers supporting Canada's health care
system. Health care in Canada is a very small community and PCS is your local manufacturer of Health
Canada approved sodium hypochlorite disinfectants.

At PCS we have both ready to use liquids, concentrates and pre moistened wiper kits with multiple
concentrations of bleach registered with Health Canada. In health care both ready to use, diluted
concentrated liquid and wiper kit formats are appropriate for use.

PCS 1000 Plus Concentrate we have many options that individual facilities can choose
from including diluting to same concentration as the ready use solution and maintaining
1 minute hospital disinfection and broad spectrum virucide contact time, diluted
solutions can be stored in sealed opaque containers for at least thirty days. In addition
PCS 1000 Plus concentrate has an all natural formulation ideally suited for use as
recommended for various applications of sodium hypochlorite by Public Health.

PCS blend of sodium hypochlorite,sodium hydroxide ,cabonates and buffered Ph

process used to create PCS 5000 and PCS 1000 Plus Concentrate Oxidizing
Disinfectant Cleaners provides outstanding stability with both products having a 36

month expiry date. biofilms and

and excellent ability to degrade and remove

Nucleic acid DNA and RNA a requirement for an ideal disinfectant.

Replacing imported bleach products with locally manufactured products supports a

sustainable Canadian economy.

PCS 5000 Oxidizing Disinfectant /Disinfectant Cleaner or wipes.
Health Canada approved label Kills C. difficile spore form in 5 minutes.

Process Cleaning Solutions Canada’s
manufacturer of Health Canada registered
sodium hypochlorite disinfectants is pleased to
announce the following Health Canada approved
label changes.

PCS 5000 Oxidizing Disinfectant/Disinfectant

Cleaner

« Kills Bacteria (Bactericide)

« Kills Pseudomonas aeruginosa, Salmonella enterica,
and Staphylococcus aureus

« Kills Clostridium difficile (C. difficile) (sporeform)

« To disinfect apply to pre cleaned surfaces and keep
wet for 5 minutes.

« Guarantee 0.5 % Sodium Hypochlorite when packed.

DIN: 02360500

PCS 5000 Oxidizing Disinfectant/

Disinfectant Cleaner Wipe kits

« Kills Bacteria (Bactericide)

« Kills Pseudomonas aeruginosa, Salmonella enterica,

and Staphylococcus aureus

« Kills Clostridium difficile (C. difficile) (spore form)

« To disinfect apply to pre cleaned surfaces and keep
wet for 5 minutes.

« Guarantee 0.5% Sodium Hypochlorite when packed.

DIN: 02360519

RESULTS

For Control and Neutralization Results, see Tables 1-5.

All data measurements including the culture purity, carrier sterility, neutralizer sterility,
carrier population, neutralization confirmation and HCI resistance controls were within
acceptance criteria.

For Test Results, see Tables 6-8.

ANALYSIS

PCS 5000 Oxidizing Disinfectant/Disinfectant Cleaner {Lot 102108 (260 days old), Lot
122056 and Lot 122057}, ready to use, demonstrated a >99.9999% (>6.81 Logo), a
>99.9999% (>6.81 Logqp), and a >99.9999% (>6.72 Logs) reduction, respectively, of
Clostridium difficile - spore form (ATCC 43598) following a 5 minute exposure time when
tested at room temperature (21°C).

STUDY CONCLUSION

Under the conditions of this investigation, PCS 5000 Oxidizing
Disinfectant/Disinfectant Cleaner, ready to use, demonstrated efficacy against
Clostridium difficile - spore form as required by the U.S. EPA and Health Canada
Therapeutic Products Directorate following a 5 minute exposure time at room
temperature (21°C).

In the opinion of the Study Director, there were no circumstances that may have adversely
affected the quality or integrity of the data.



Scope: The purpose of this study is to compare the cleaning performance Pl'e C|eaning pI’OVideS the SafeSt Way to insure
and speed of cleaning of commercial all purpose cleaners. . . . .
disinfectants are effective. Some companies
Standards: CSPA DCC-17 Greasy Soil Test Method for Evaluating Spray- . . . .
and-Wipe Cleaners Used On Hard, Non-Glossy Surfaces dalm one Step JUSt because thelr prOdUCt IS
effective in the presence of organic soils.

Products Tested:

Products UPC# Lot#

PCS1000 Oxidizing Disinfectant CleanerL.C#14-T0098 | 5107300006 | 14085
PCS5000 Oxidizing Disinfectant CleanerLC#14-T0098 | 5107300556 | 63027

Equipment Used: Gardner Blue Straight-line Washability Machine
Hunter Labs Mini-Scan Colorimeter
Paint roller
Cheesecloth wipes
Cellulose Sponges
Latex Paint — flat
Binder clip
Caron 6010 Environmental Test Chamber

Materials: Soil Components:
Vegetable Shortening
Lard
Vegetable oil
Carbon Black

Procedure: Panel Preparation
Double-coat masonite tiles with latex paint using a paint roller, and

allow to set overnight. Cure tiles at 50°C and 50% humidity for 24
hours.

Evaluation

% Cleaning Efficiency = (R - R®)/(R” - R¥) x 100
Where R® = cleaned reflectance

R® = ariginal reflectance

R® = soiled reflectance

Results:

Avg.

sample %C.E. CLEANING

PCS1000 Oxidizing Disinfectant Cleaner LC#14-T0098
PCS5000 Oxidizing Disinfectant Cleaner LC#14-T0099 81.8 PCS 5 000 OXidiZl ng DiSi nfecta nt /

Disinfectant Cleaner. Cleaning efficiency
. w| 81.8 % Cleaning performance testing
Lr—\ using CSPA DDC-17 Acceptable cleaning
performance for general purpose cleaners
requires minimum scores of 75%.

SUMMARY OF RESULTS

Test Substance: PCS MR-2013 (Batch # 113020, 113021 and 113022)
Dilution: Ready to use

Test Organism: Clostridium difficile - spore form (ATCC 43598)
Exposure Time: 5 minutes

Exposure Temperature: Room temperature (20.7°C)

Organic Soil Load: 0.25% Bovine Serum Albumin, 0.08% Bovine Mucin and
0.35% Yeast Extract (final concentration)

Efficacy Result: PCS MR-2013 demonstrated efficacy of three batches against
Clostridium difficile - spore form, and therefore, meets the
performance requirements set forth by the U.S. EPA following a
5 minute exposure time at room temperature (20.7°C).

STUDY MATERIALS
Test System/Growth Media
Test Organism | ATCC # Growth Medium il
s e | 43508 e [ 35377, anaerobic




PCS 5000 Oxidizing
Disinfgctant/ Disinfectant
Cleaner

« Active ingredient sodium hypochlorite 0.5%

«+ Available in Canada only DIN: 02360500

« Hospital grade disinfectants with a 5-minute contact time to disinfect
« Kills Bacteria (Bactericide)

- Kills Pseudomonas aeruginosa, Salmonella enterica, and
Staphylococcus aureus

- *Kills Clostridium difficile (C. difficile) (spore form)
« PCS 5000 solution containing a blend of natural ingredients

« Purified water, sodium chloride, carbonates, sodium hypochlorite and
sodium hydroxide as pH adjuster

- Buffered stable formulations with a three-year shelf life
« *pH11t011.9

Scent characteristic of ingredients - bleach scent
Colour/Form - Colourless, Liquid

Sodium hypochlorite normally deteriorates rapidly with shelf
life from date of manufacture of 11 monthsforsome sodium
hypochlorite product

Using 5987-6 or 5990 wiper kits insures wipes have the sodium
hypochlorite concentration on the label when put into service

PCS 5000 Oxidizing Disinfectant/Disinfectant Cleaner equal to 1 and
10 bleach solution recommended by public health officials more than
any other disinfectant when outbreaks occur or new pathogens
emerge. For example, Centers for Disease Control in Atlanta Guidance
for disinfecting for Candida Auris fungus

“Interim guidance remains in place to permit use of an EPA-registered
hospital-grade disinfectant effective against Clostridioides difficile
spores. It is important to follow all manufacturers’ directions for use of
surface disinfectants and applying the product for the correct contact
time. Some products with C. albicans or fungicidal claims may not be
effective against C. auris, and accumulating data indicate that
products solely dependent on quaternary ammonia compounds
(QACs) are NOT effective.”

www.processcleaningsolutions.com

Contains the world's most
trusted disinfectant

ERATHR TR R RIS W]

Code Description

5955-6 6 x 946 ml containers with flip top
5955-4 4 x 3.78 liter containers
5087-6 Kit contains 6 canisters with 70 wipes and
6 x 750 mls containers of PCS 5000
Kit containing Pail with 110 12"x 12"
5990 (30 cm x 30 cm) wipes and one container

of 2.5 liters of PCS 5000

PROCESS CLEANING SOLUTIONS"®

Bringing Science to the Art of Cleaning

 —

Toll Free: 877.745.7277




Does residual DNA and RNA from dead cells, transfer antibiotic resistance traits to other organisms
through a process called horizontal gene transfer and pose a public health risk?

"Cell-free nucleic acids" (cfNAs) refer to DNA and RNA fragments found outside of cells”

Yes, residual DNA and RNA from dead cells can transfer antibiotic resistance traits to other organisms
through a process called horizontal gene transfer. This transfer can happen even in the absence of living
cells, with the residual DNA carrying antibiotic resistance genes (ARGs) remaining in the environment for
extended periods.

Elaboration:

Horizontal Gene Transfer (HGT):

Bacterial cells can acquire new genetic information, including ARGs, from other cells, even dead ones,
through HGT. This is a crucial mechanism for the spread of antibiotic resistance.

Mobile Genetic Elements:

ARGs are often carried on mobile genetic elements like plasmids, which can be transferred between
bacteria. These elements can also exist in dead cells and be picked up by living ones.

DNA and RNA as Transfer Agents:

Even after cell death, the DNA and RNA within the cell can be released and taken up by other
bacteria. This can lead to the transfer of ARGs.

Environmental Persistence:

DNA in the environment can persist for a long time, especially if protected by enzymes, allowing for
the transfer of ARGs to other bacteria over time.
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Determining the efficacy of disinfectants at nucleic acid degradation

Healthcare Technology Centre, Swansea University Medical School, Swansea University, Swansea SA2
8PP, United Kingdom *Corresponding author. Sir William Dunn School of Pathology, University of Oxford,
South Parks Road, Oxford, OX1 3RE, United Kingdom, E-mail: rachael.wilkinson@path.ox.ac.uk 1 Present
address: Sir William Dunn School of Pathology, University of Oxford, South Parks Road, Oxford, OX1 3RE,
United Kingdom.

Abstract Aims: Nucleic acids, particularly antibiotic resistance genes, are commonly found on
surfaces within healthcare environments, with levels not reducing following cleaning.

Within the UK, there are no regulations for testing disinfectants against nucleic acids.

Methods and results: A series of commonplace in vitro methods were used to determine disinfectant-induced
physical and functional damage to various nucleic acids; RNA (10ug), genomic DNA (2ug), and plasmids (1ug).
Using these methods, the optimal residence time (10 minutes) and working concentration (10%) were determined
for a new disinfectant. Furthermore, comparison of disinfectants with different active ingredients including lactic
acid (LA), sodium hydroxide (NaOH), chloroxylenol (PCMX), and quaternary ammonium compounds (QACs), were
compared to controls. All disinfectants showed greater degradation by gel electrophoresis of genomic DNA and
RNA than of purified plasmids.

Functional analysis using quantitative polymerase chain reaction (qPCR) and polymerase chain reaction (PCR)
demonstrated that no disinfectant tested (apart from control sodium hypochlorite) could damage DNA to the
level where PCR amplification was not possible, and only the control and NaOH reagent could achieve this for
RNA.

Conclusions: The set of methods described herein provides a platform for future standardization and
potential regulation regarding monitoring cleaning solutions for their activity against nucleic acids.
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Evaluation of the ability of commercial disinfectants
to degrade free nucleic acid commonly targeted using
molecular diagnostics

S. Stoufer >*, M. Demokritou?, D. Buckley®, P. Teska®, M.D. Moore?

@Department of Food Science, University of Massachusetts, Amherst, MA, USA
® Diversey Inc., Fort Mill, SC, USA

ARTICLE INFO SUMMARY

Article history: Background: Polymerase chain reaction (PCR) is an essential tool for rapid detection of
Received 24 October 2022 pathogens, but is susceptible to cross-contamination by residual nucleic acid, leading to
Accepted 10 December 2022 false-positive results. Adequate surface decontamination would help prevent this, but
Available online 21 December most protocols target infectious microbes rather than free nucleic acid. The aim of this
2022 study was to evaluate the ability of commercial surface disinfectants to degrade different

representative classes of nucleic acid.

Keywords: Methods: Commercial surface disinfectants with various active ingredients, as well as 10%
Surface disinfection chlorine bleach, were tested. Nucleic acid was dried on to stainless steel coupons and
qPCR treated with disinfectant for 0—4 min prior to neutralization and quantification by
Molecular diagnostics quantitative reverse transcription PCR. The effective disinfectants were also evaluated in
Nucleic acid amplification the presence of organic load.

Results: Only dilute chlorine bleach and the hypochlorite-based commercial disinfectant
significantly degraded any type of free nucleic acid. Hydrogen-peroxide- and quaternary-
ammonium-based disinfectants gave <1 log reduction after 4 min for all targets. Results
were time-dependent for each target, which underscores the importance of adequate
contact time. Organic load appeared to have little impact on the efficacy of hypochlorite-
based disinfectants for nucleic acid degradation.

Conclusions: This study demonstrates the importance of proper selection and application
of disinfectant to remove residual nucleic acid when processing samples for molecular
diagnostic testing.

Check for
updates.

© 2022 The Authors. Published by Elsevier Ltd
on behalf of The Healthcare Infection Society. This is an open access article
under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

Introduction

In recent years, reliance on nucleic-acid-amplification-

based diagnostics, such as polymerase chain reaction (PCR),

B for pathogen detection has increased significantly, driven
* C.orresponding author. Address: Department of Food Science, Uni- largely by quick turnaround times and high sensitivity. This
versity of Massachusetts, 102 Holdsworth Way, Amherst, MA 01002, | o(jance increased during the coronavirus disease 2019 pan-
USA. Telf +1 757 642 4165. demic, during which molecular diagnostic testing was an
E-mail address: sstoufer@umass.edu (S. Stoufer). ’

https://doi.org/10.1016/j.jhin.2022.12.010
0195-6701/© 2022 The Authors. Published by Elsevier Ltd on behalf of The Healthcare Infection Society. This is an open access article
under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Al Overview

Low-level quaternary ammonium compounds (QACs) and hydrogen peroxide disinfectants are generally not
effective in removing nucleic acids (DNA and RNA) from surfaces. While they can kill many bacteria, viruses, and
fungi, they are not strong enough to fully inactivate or remove the nucleic acids of these pathogens, including those
that may be presentin prions.

Explanation:

Low-Level Disinfectants:

These disinfectants are suitable for general cleaning and maintaining routine hygiene, but they lack the potency to
address high-risk situations or effectively deal with nucleic acids, according to Jan-Pro.

Hydrogen Peroxide:

While effective against a wide range of microorganisms, hydrogen peroxide, particularly in lower concentrations,
may not be sufficient to completely dismantle or remove nucleic acids.

Quaternary Ammonium Compounds (QACSs):

QACs are a type of cationic surfactant used in many cleaning products. While they can kill many bacteria and some viruses,
they may not effectively remove nucleic acid debris from surfaces, according to a study on ResearchGate.

Nucleic Acid Debris:

The nucleic acids of pathogens (DNA and RNA) are crucial for their infectivity and ability to replicate.
Effective disinfection requires not only killing the microorganisms but also inactivating their nucleic acids or
completely removing the debris, says the College of Physicians & Surgeons of Alberta (CPSA).

Prion Transmission:
Prions are highly resistant to conventional disinfection methods, and their transmission requires the complete removal of
cellular debris, which low-level disinfectants are not capable of doing.
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ABSTRACT

Environmental DNA (eDNA) is an increasingly popular, sensitive, and cost-efficient method for studying biodiversity and de-
fecting species. This noninvasive approach involves collecting environmental samples that contain genetic material shed by
organisms into their surroundings. Due to the method's sensitivity, robust decontamination strategies are crucial, with sodium
hypochlorite, commonly known as bleach, frequently employed. Despite its widespread use, there is no consensus on the most
effective bleach concentration, leading to inconsistencies in how the chemical is used in research. This study aimed to determine
the minimum concentration of bleach needed for effective decontamination. Genomic DNA of signal crayfish was treated with
various concentrations of bleach, ranging from 0.01% to 5% (w/w). Results were observed using Qubit High Sensitivity reagents,
quantitative PCR, agarose gel electrophoresis, and the Agilent TapeStation. Our results indicate that a minimum concentration
of 0.5% (w/w) bleach is sufficient to prevent the detection of genomic DNA by the techniques tested. These results provide im-
portant insights into the use of bleach for decontamination in eDNA research. Establishing a standard bleach concentration for
decontamination protocols will help to reduce inconsistencies and enhance the reliability of eDNA studies.





