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Test conditions should be
appropriate for intended use

Temperature and humidity levels typical of indoor
environments

Hospital

e ambient temperature and humidity e.g. dry; exposed
contact surfaces

o refrigerated for morgues

Food industry
e ambient and refrigerated
e exposed contact surfaces




Southampton Test

Small or large coupons of each
sample alloy material used

Pathogen cultures (typically 20  pl)
spread on each coupon and allowed
to air dry

Incubate at 4 °C and 20°C for various
Incubation times. Recover

organisms and quantify survivors
remaining by growth on agar media

Test repeated 3-5 times

Alternatively, use 1 pl inoculum for
rapid drying times (more akin to dry
skin surface contact)

Demonstrate >6-loq Kill




ANTIMICROBIAL COPPER RESEARCH

Water-borne pathogens

e Legionella pneumophila
e E. coli 0157

Food-borne pathogens (dry test)
 E. coli 0157
o Listeria monocytogenes

Hospital-acquired pathogens (dry)

« MRSA, VRE, C. difficile, A. baumannii

* Fungi e.g. Aspergillus, Fusarium,
Candida, Pencillium

e Viruses e.g. influenza H1IN1, adenovirus




MRSA on Stainless Steel ([_]), C19700 (@),
C24000 (W) and C77000 (()) at 20°C
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* Indicates p=<0.05 compared to zero time controls




MRSA on Stainless Steel ([ 1), C19700 (@),
C24000 (@) and C77000 (()) at 4°C
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* Indicates p=<0.05 compared to zero time controls




Reduced Inoculum Testing with MRSA

Journal of Hospital Infection 2002, 51, pp140-143.
University hospital: 1 — 6 x 10° per door handle
l.e. significantly <102 cfu cm-

Southampton Research:
MRSA viability on stainless steel is in days
10" MRSA viability on 1 cm? copper C11000 section is 60
min.
What time can be achieved with a reduced inoculum of 103,
10% and 103 MRSA cells?




Inoculum Testing with MRSA
on 100% Cu

MRSA (ncTc 10442). C11000. 20°C
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JIS vs Southampton test

Only current international standard for
antimicrobial surface testing is the JIS Z
2801 (Japanese Standards Association, 2000)

requires high humidity (>90% RH) and high
temperature (35 °C)

Originally developed for hydrophobic plastic
tests (incorporating silver) but is widely used
for other applications, because the only
International standard available




JIS Z 2801

The test microorganism Is prepared, usually by growth in a liquid
culture medium. The suspension of test microorganism Is
standardized by dilution in a nutritive broth (this a ffords
microorganisms the potential to grow during the test ).

Control and test surfaces are inoculated with microorganisms , in
triplicate, and the microbial inoculum Is covered with a sterile
polyethylene film.  This spreads it, prevents it from evaporating, and
ensures close contact with the antimicrobial surface

Microbial concentrations are determined at “time zero" by elution
followed by dilution and plating. A control is run to verify that the
neutralization/elution method effectively neutralizes the antimicrobial
agent in the antimicrobial surface being tested.

Inoculated, covered control and antimicrobial test s urfaces are
Incubated at 35 °C in a humid environment for 24 hours.

After incubation, microbial concentrations are determi ned by
homogenisation in neutraliser and plating onto agar m edia.




COMPARING THE TESTS

USING COMPETITORS TO COPPER

Compare Cu, 2 Silver-ion, Triclosan and SS surfaces at
different temp and humidities

Michels et al., LAM 2009




Comparing inactivation of MRSA on wet and dry surfaces

JIS Z 2801 JIS Z 2801 Soton Soton
Materials Wet Wet Dry Dry

35°C 20°C 35°C 20°C
C11000: Copper >6.4 >6.1 >5.5 >5.9
C51000: Phosphor. Bronze >6.4 >6.1 >5.5 >5.9
C70600: Cu-Ni >6.4 >6.1 >5.5 >5.9
C26000: Cartridge Brass >6.3 >6.1 >5.5 >5.9
C75300: Cu-Ni-Zn >6.4 >6.1 >5.5 >5.9

Silver lon containing >6.4 5.5
material A (2.5%), B (?)

S30400: Stainless Steel 0 0

Standardised 24h surface exposure Michels et al., LAM 2009




CONCLUSIONS

The JIS Z 2801 is not an appropriate methodology for evaluating the
efficacy of antimicrobial materials intended for use in typical indoor
environments.

Results from JIS Z 2801 may potentially mislead consumers by giving
them a false confidence because they may interpret that the efficacy
IS applicable to typical indoor environments, such as those found in
hospitals.

Verified by Wood et al. (2007) in a hospital setting, which
approximates to the 24% RH and 20< test conditions : stethoscope
protective diaphragm covers, made from silver ion-containing material
Ag-A, had a mean colony count of 246 per sample, while the
uncovered stethoscopes diaphragms had 71colonies per sample.

May explain, in part, why antimicrobial silver ion-containing materials
do not have US EPA registrations that permit public health claims.




Southampton test adapted for
EPA registration

Regulations In the United States

FIFRA Antimicrobial Claims




What Is FIFRA?

~ederal Insecticide, Fungicide and
Rodenticide Act (FIFRA)

~ederal control of pesticide distribution,
sale and use

EPA studies the consequences of
pesticide usage

All pesticides must be

Registered

Properly labeled

Demonstrate efficacy, If related to human
nealth

Present no harm to environment




FIFRA Registration

Allows us to promote copper 's
antimicrobial properties

Allows us to say these properties are
orotective of human health

—acilitates entry into hospital and
nealthcare market

Opens market for door hardware, push
plates and other touch surfaces




US EPA GLP TESTS




GLP Tests

Three Test Protocols

- Efficacy as a Sanitizer

- Residual Self-Sanitizing Activity

- Continuous Reduction of Bacterial Contaminants

Five bacteria

- Methicillin-Resistant Staphylococcus aureus (MRSA)
- Staphylococcus aureus

- Enterobacter aerogenes

- Escherichia coli O157:H7

- Pseudomonas aeruginosa

Five Alloys registered

- C110, C510, C706, C260, C752
-Three separate heats of each alloy
- 6000 samples

275 Cu alloy products approved




Nominal Alloy Composition
(weight %)

Zn Sn




Test Protocol 1:
Efficacy as a Sanitizer

Label claim
e This surface kills 99.9% of bacteria within

two hours

Test procedure

e |[noculate test sample
 Measure efficacy after two hours




Efficacy as a Sanitizer Results

2-Hour Exposure

O Initial Concetration B Viability on S304 O Viability on C110
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Test Protocol 2:

Residual Self-Sanitizing Activity

Label claim
e Surface kills 99.9% of bacteria for 24 hours

Test procedure

o |nitial 120-minute efficacy test
* 6 wear and reinoculation cycles

e Final 120 minute-efficacy test at least 24
hours after initial inoculation




Residual Self-Sanitizing Activity

Reinoculation

/o B

/ - ' 6 cycles B '
E-H-N - N—=N

Inoculation  Dry at 35-37° C Dry Wear Wet Wear Efficacy Test

Reinoculation




Residual Self-Sanitizing Activity Results

E. coli O157:H7
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Test Protocol 3:

Continuous Reduction of Bacterial
Contaminants

| abel claims

o Surface continuously kills 99% of bacteria
after repeated exposures during the day

» Surface prevents the buildup of disease-
causing bacteria

« Surface delivers continuous, long-lasting
antibacterial activity




Test Protocol 3:

Continuous Reduction of Bacterial
Contaminants

Test procedure

* |[noculate test samples every 3 hours for
21 hours, 8 total inoculations

o Continuously measure antimicrobial efficacy
prior to each reinoculation for 24 hours




Continuous Reduction of E. coli O157:H7 on C110

E. coli O157:H7 Bacteria Counts on Alloy C11000 after
Repeated Inoculations over 24 Hours
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Continuous Reduction of MRSA on C110

MRSA Bacteria Counts on Alloy C11000 after
« = Inoculation Repeated Inoculations over 24 Hours
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NEW STANDARDS

3 EPA test protocols being adopted as ASTM

standard (formerly American Society for testing
and Materials)

BSI are planning to produce a similar standard




Testing services available at Southampton

Consider range of sample types e.g. solid
materials, flooring materials, coatings

Establish paperwork e.g. confidentiality,
contract

Quick pre-screen of each sample type e.qg.
MRSA, 4 days work (2-3 weeks to report)

Detailed screen e.g. more time points, more
replicates, range of pathogens (e.g. “EPA5”)




Emma Goode, Project Technician, EHU

02380 592034

Bill Keevil, Director of EHU

02380 594726




