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SPORICIDAL ACTIVITY “SPORISTATIC” ACTIVITY
’ Highly reactive compounds ‘ Phenols and cresols

Quaternary ammonium compounds
Biguanides (chlorhexidine)

Ethylene oxide Hydrogen peroxide : )
Glutaraldehyde Peracetic acid Organic acids and esters
Formaldehyde Chlorine dioxide Alcohols

ortho-phthalaldehyde  Ozone

Sodium hypochlorite
Sodium dichlororisocyanurate

Chloramine-T : M,f(?; AL
Calcium hypochlorite = DSPORR€S

lodine and iodophors

Professor Allan Denver Russell
(1936-2004)

FORMULATIONS Russell, A.D. (1990). Bacterial spores and chemical
sporicidal agents. Clinical Microbiology Reviews 3, 99-119.
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‘ » Once germinated, a “spore” becomes significantly more susceptible to biocides o
Setlow J Bacteriol 2014;196:1297-1305. Nutrient
germlnant
addition
ACTIVATION COMMITMENT
H*, K‘ Na*
release
Cortex
Coat STAGE 1

CaDPA release
partial core hydration
some resistance loss

STAGE Il
cortex hydrolysis \ 4
full core hydration
OUTGROWTH core expansion
< <
loss of most resistance properties
loss of dormancy

Journal of Bacteriology

Journals, ASM.Org | copyright © American Society for Microbiology. All Rights Reserved.
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Leggett et al. J Appl Microbiol 2016;120:1174-1180.
Spore suspension  Addition Neutralisation Recovery and growth of
vegetative bacteria

in buffer or dried of active
on a surface
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Sporicidal activity: difference between the number of viable spores added to the test
vessel and surviving spores following exposure... as measured following germination and

outgrowth, and multiplication of vegetative bacteria (to form a visible colony)
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STANDARD TESTS FOR SPORICIDAL ACTIVITY
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PURPOSE OF EFFICACY TEST PROTOCOLS

» End users can select a product that is appropriate for their use

- provide reliable usage information on the efficacy of an antimicrobial product

» Sustainable and accurate product claims on label
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STANDARD TESTS FOR SPORICIDAL ACTIVITY ot
Clostridium difficile testing CARDY®

By ATS Labs on March 9, 2011

“Because the dormant spore form found in the health care environment causes

concern for the infection control process, the EPA requires that all disinfectant
products registered for use against C. difficile must be effective against the

spore form of the organism, not the vegetative form.

However, testing is difficult because these strains don’t readily sporulate to high
populations (>108 spores/mL) using standard propagation methods and growth

media.”

“Product X achieved a 100% kill of vegetative cells of Clostridium difficile ATCC 9689
(1.1 x 107) dried out on a 12 inch square stainless steel test surface. (Wipe time: 30

seconds)”
9 J-Y Maillard — HIS2018
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STANDARD TESTS FOR SPORICIDAL ACTIVITY CRDAT
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Clostridium difficile testing CARDYD
PEREZ ET AL: JOURNAL OF AOAC INTERNATIONAL VoL 94, No. 2, 2011 1 i 3
MICROBIOLOGICAL METHODS
» Anaerobic
Clospore: A Liquid Medium for Producing High Titers of
» Optimisation of sporulation Semi-purified Spores of Clostridium difficile
> Spo re purification :J::::‘:::::':i <\>..:if§\<t'lﬁ',f‘4f,',".'z“fl.T: A:: '[I:I\‘lr:n\l:\i::‘d Microbiology (CREM), Faculty of Medicine, 451 Smyth Rd,

ON, Canada K1H 8M5

» Spore susceptibility

» Germination (dormant & superdormant)

prEN 17126: Quantitative suspension - Bacillus subtilis  pevelopment of a sporicidal test method for
Clostridium difficile

AP, F
J.

and Clostridium difficile
BHIYT-L agar; Columbia broth + enzymatic
digestion (purification)

HIS (UK) sporicidal test — Quantitative suspension test —
Clostridium difficile
Clospore, Temperature: variable, contact time: 5 @
min; soiling
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Most common European efficacy protocols used for determining sporicidal
activity against C. difficile (from label claim and web information on specific
sporicidal product)

BASIC TESTS

Ability of a product to demonstrate bactericidal, fungicidal or sporicidal activity, without regard
to specific conditions of intended use, is tested (Phase 1, step 1 tests)

EN14347: Basic sporicidal activity - Bacillus subtilis
Temperature: 20°C; contact time one of the following 30, 60, 120 min; no soiling
(no C. difficile)
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STANDARD TESTS FOR SPORICIDAL ACTIVITY CRDAT
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AERDY;
Most common European efficacy protocols used for determining sporicidal RO
activity against C. difficile (from label claim and web information on specific

sporicidal product)

‘ADVANCED’ SUSPENSION TESTS

» EN13704: Sporicidal suspension test - Bacillus subtilis, Clostridium sporogenes
Temperature: 20°C(4-75°C); contact time: 60 min); low soiling (clean)
(no C. difficile)

> HIS (UK) sporicidal test — Quantitative suspension test — Clostridium difficile
Clospore, Temperature: variable, contact time: 5 min; soiling

» prEN 17126: Quantitative suspension - Bacillus subtilis and Clostridium difficile
Temperature: 20°C(4-30°C for surface); contact time: 15 min 60 min; soiling

EN1276: Bactericidal suspension test (NO SPORES)
Temperature: 20°C(4-40°C); contact time: 5 min (1-60 min)
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PRODUCT A - TRIGGER SPRAY €89.60

“Sporicidal, kill Clostridium difficile (C. diff) spores (EN 1276 & EN 14347), started
with 15,300,000 c. diff spores and were reduced in one minute contact time to

less than 10 C. diff spores in both clean & dirty conditions”

EN1276
Bactericidal NOT sporicidal

EN14347

BASIC sporicidal test
NO soiling NO C. difficile
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STANDARD TESTS FOR SPORICIDAL ACTIVITY CARDIFE
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Laboratory test report
ITEMS: XXX Sporicidal Wipe Liquid
TESTS: Disinfectant Test

METHOD: Bacteria — BS EN 13704:2002
Concentration: Neat
Temperature: 20 C
Contact Time: 15 and 30 mins
Interfering substance: Bovine Albumin 0.3 g/L
Recovery: Dilution neutralisation
Incubation media: Clostridial Agar

CLEAN CONDITION
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Efficacy carrier test protocols used for determining sporicidal activity

SURFACE TESTS

» ASTM E2197-11 (carrier stainless steel disks) Bacillus subtilis, Clostridium sporogenes
Temperature: variable; contact time: variable; soiling

» AOAC966.04: (carrier porcelain disks); Bacillus subtilis
Temperature: variable; contact time: variable; no soiling

PRODUCT TESTS

» ASTM2967-15: (carrier stainless steel disks) Quantitative test method for the evaluation of
both the efficacy of wipes to remove microbial contamination from a non-porous surface and
the transfer of microbial contaminant to a clean surface

wiping: weight: 150-500g, contact time: 5 sec — 5 min rest; soiling
viability (kill/removal) and transfer post-wiping

15 J-Y Maillard — HIS2018
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Possible scenarios for decontaminating high-touch environmental surfaces by wiping

Sattar & Maillard AJIC 2013;41:597-S104.

SOAK DRY TOWELETTE IN
DISINFECTANT & WIPE

SPRAY
DISINFECTANT ENVIRONMENTAL
& WIPE WITH SURFACES &
DRY (0]:1] 01 13
TOWELETTE

FOG, MIST OR

FUMIGATE &
WIPEWITH A
TOWELETTE

WIPE WITH A PREWETTED
TOWELETTE
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IN WIPE

Sattar & Maillard Am J Infect Control 2013 41;S97-S104

| STANDARD TESTS FOR SPORICIDAL ACTIVITY

PRESSURE
APPLIED
EFFICIENCY OF DURING
MICROBIAL WIPING
ELUTION FROM RATIO BETWEEN
WIPED DISINFECTANT &
SURFACE WIPE
DILIGENCE &
FREQUENCY OF NATURE & USE
SURFACE HISTORY OF
ot FACTORS IMPACTING T
ACTION
TYPE & TYPES OF
FREQUENCY OF TARGET
WIPING ACTION PATHOGENS
NATURE & USE DETERGENT/
HISTORY OF MICROBICIDE
WIPE RATIO

CARDIFF

UNIVERSITY

PRIFYSGOL

J-Y Maillard — HIS2018

| STANDARD TESTS FOR SPORICIDAL ACTIVITY

“SPORICIDAL” WIPES- efficacy testing against C. difficile NCTC12727
Siani et al. AJIC 2011; 39(3), 212-218

Wipes'

Bacterial Removal
(log,, cful/disk = SD)

500 g surface

Clinell® sporicidal

Enduro Patient wipes

NewGenn?

pressure
Negative control 1.13 (= 0.36)
NaOCI soaked wipe 2.02 (= 0.21)

0.88 (% 0.13)

0.84 (= 0.66)

Bacterial transfer following 10 s wiping time
at 500 g surface pressure

wipe

TriGene Advance 0.22 (% 0.07) 5 consecutive transfers. From 0 to TNTC
AzoMaxActive™ 5 consecutive transfers. From 0 to TNTC
Sani-Cloth® Rapid 0.57 (% 0.07) 5 consecutive transfers. From 1 to TNTC
Activ8™ +0.08 (+ 0.08)

SuperNova®

18

1 At the time of testing i.e. 2010-2011 ; 2no sporicidal claim
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Wesgate et al. J Hosp Infect 2016;93:256-262. CAERDYIP
60 min contact time Log,o Reduction (+ SD)
BIOCIDES/PRODUCTS BS EN 14347 BS EN 13704 AOAC 966.04 ASTM E2197
Clean condition C. diff B. sub C. diff B. sub C. diff B. sub C. diff B. sub
Glutaraldehyde - 2% 1.87 (0.50) MR GR{KIK)} 1.57 0.44 (0.47) W) [(F7W 0.12 (0.00) 117 0.66
(0.12) (0.08) (0.06)
Ortho-phthalaldehyde- 0.62 (0.11) 0.48 (0.63) 0.19 (0.00) 0.29
0.55% (0.06)
Ortho-phthalaldehyde- 0.56 (0.07) 0.77 (0.39) 0.12 (0.00) 0.20
0.65% (0.09)
Didecyldimehtyl 0.69 (0.40) 0.01 (0.18) 0.07 (0.72) .44 (0.20) 0.54 (0.00) 0.39 0.41
ammonium chloride -1% (0.30) (0.05)
Bis(aminopropyl)laurylamine 0.66 (0.01) 0.60 (0.54) -0.08 -0.07 (0.00) 0.40
-1% 0.17) (0.10)
Amine -1% + quaternary 0.29 (0.60) 0.88 (0.03) 0.68 (0.01) .44 (0.04) 0.11 (0.00) 0.23 0.48
ammonium- 1% (0.17) (0.10)

Anoxy-Twin-1200 ppm

Aniosept Activ — 2%

NaOCI 5000 ppm
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REALITY CHECK

Complex formulations

Excipients altering the activity of XX (-%) against spores of
B. subtilis PS533 (WT)

2.

23 - W5min
£% 1 3
c3 W10min
gt ] | "
32 0 min
SE DTy
% 11
28-24 2
— 9 =

aas bbb ccc  ddd eee r Qaaq hhh i
L J\ JL J
T T T
Amphoteric surfactants  Non-ionic surfactants Solvents
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REALITY CHECK

Ensuring sporicidal efficacy

Factors inherent to the product
» concentration
» formulation

. pH

—_—

Factors inherent to the application
« surface

+ organic load (soiling)
 temperature

+ contact time

+ Relative humidity (fumigants)

Factors inherent to the micro-
organism

* B subtilis spores

« C. difficile spores

+ Sporulation

+ Clinical vs. culture collection

Maillard and Denyer. Chimica Oggi 2009; 27(3):26-8.

Maillard et al. Microbial Drug Resistance 2013; 19(5):344-54.
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BIOAVAILABILITY

POTENTIATION/SYNERGY/
ANTAGONISM

DELIVERY
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REALITY CHECK

Sporicidal claims

Maillard J-Y (2018) Are amine-only containing products sporicidal? J Hosp infect 99:114-6.

. efficacy tests rely on an efficient and
demonstrable neutralization protocol, and
failure to quench the active(s) can lead to
misinterpretation of ‘sporicidal’ activity...

misinterpretation of the neutralization
validation test results when following a standard
protocol can also lead to erroneous sporicidal
claims...

...Complex formulations, notably where
several amine-based biocides are used, can be
difficult to neutralize...

...Our current understanding of sporicides, in the
sense that a sporicide should kill 10106 spores,
has not really changed over the years, and only
a few biocides have been shown to have
sporicidal activity ... Amine-based products
are, to date, not among these biocides...

22
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CARDY®

Complex QAC
formulations, alcohol
formulations, biguanide
formulations are NOT
SPORICIDAL

J-¥ Mastiard — HIS2018

Live broadcast sponsored by Clinell (www.clinell.com)
A Webber Training Teleclass
www.webbertraining.com



Sporocides and How To Test For Them
Prof. Jean-Yves Maillard, Cardiff University
Broadcast from the 2019 Healthcare Infection Society Conference

CARDIFF

UNIVERSITY

THANK YOU PRIFYSGOL

37 LU
J A0S CLLREEEEREAL

Acknowledgements
R Wesgate CARDIFF
M Leggett UNIVERSITY
iani PRIFYSGOL
H Siani PR
Collaborators

P Setlow (University of Connecticut)
S Sattar (University of Ottawa)

Lovleen Joshi

X
X

23 J-Y Maillard - ICPM2016

www.webbertraining.com/schedulepl.php

INFECTIOUS DISEASE HIGHLIGHTS AND LOWLIGHTS IN 2018, AND WHAT TO

EXPECT IN 2018
Speaker: Dr. Larry Madoff, ProMED Editor, Director, Division of Epidemiology and
Immunization, Massachusetts Dept. of Public Health

December 6, 2018

(South Pacific Teleclass)

CONTROL OF CARBAPENEMASE-PRODUCING ENTEROBACTERIACEA IN AN
December 12, 2018 ENDEMIC SETTING: DO CLASSICAL IPC METHODS WORK FOR NEW AGE

BUGS?

Speaker: Dr. Kalisvar Marimuthu, Tan Tock Seng Hospital, Singapore

(FREE Teleclass)
THE BEST WAYS TO GET YOUR HOSPITAL TO TALK ABOUT INFECTION

CONTROL
December 13, 2018 Speaker: Prof. Andreas Voss, Radboud University, The Netherlands

Sponsored by Lonza (www.lonza.com) ***

Live broadcast sponsored by Clinell (www.clinell.com)
A Webber Training Teleclass
www.webbertraining.com



Sporocides and How To Test For Them
Prof. Jean-Yves Maillard, Cardiff University
Broadcast from the 2019 Healthcare Infection Society Conference

Thanks to Teleclass Education
PATRON SPONSORS

World Health
Organization

* "
GOJO Infection
@ Prevention

<

www.diversey.com Www.virox.com www.gojo.com www.who.int/gpsc/en

and Control
Global Unit

Live broadcast sponsored by Clinell (www.clinell.com)
A Webber Training Teleclass
www.webbertraining.com



