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Test Items Description
The following items were tested and the product codes which they were assigned are in

brackets
1. Treated Stainless Steel (ASC002162)

2. Untreated Stainless Steel (ASC002163)

3. Treated Clear Plastic (ASC002164)

4. Untreated Clear Plastic (ASC002165)

5. Treated Textile (ASC002166)

6. Untreated Textile (ASC002167)

The samples to be tested all measured 50 x 50 mm.

Introduction

The purpose of the project was to ascertain the effect of the MVX coating on bacterial viability
when applied to stainless steel, plastic and textile following exposure to U.V and incandescent
light as per client request. The test was agreed to be performed in accordance with BS ISO
27447: 2009 Fine ceramics (advanced ceramics, advanced technical ceramics) — Test
method for antibacterial activity of semiconducting photocatalytic materials. As the clients
requests included alterations in the type of materials and bacterial strains which were to be

used some alterations were made however these have been subsequently noted.

Procedure
The experimental procedure was performed in accordance with BS I1SO 27447: 2009 Fine

ceramics (advanced ceramics, advanced technical ceramics) — Test method for antibacterial
activity of semiconducting photocatalytic materials, with alterations made in order to
accommodate the clients sample and microbiological challenge specifications. The method

for analysis was as follows:

Modules 1 and 2: Stainless steel and Plastic (Film adhesion method)
1. Escherichia coli ATCC8739 and Staphylococcus aureus ATCCBE538P were grown
under aerobic conditions at 37°C for 18 + 1 hours. The concentration of bacterial cells

was adjusted to a target concentration of 2.6 x 10° cells mI™" in 1/500 nutrient broth.
The adjustment in cellular concentration was calculated from previously performing

serial dilutions of an overnight culture and correlating the bacterial concentration
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against the level of absorbance at an optical density of 600 nm using a
spectrophometer.

Prior to bacterial inoculation all of the samples were surface sterilised with 70% (viv)
ethanol and were selected at random.

Specimens were individually placed in sterile pefri-dishes. The specimens were
placed on top of glass slides which separated the sample from the sterile wet filter
paper which was used as a moisture control measure.

A 150 pl aliquot of bacterial suspension was placed on top of the samples and
immediately covered with sterilised film.

Treated and untreated samples were kept in a dark place or exposed to the light
source as specified in the standard with the additional incandescent light source as
perthe clients request.

Three untreated samples were immediately withdrawn at t = 0 in order to ascertain
the recovery of bacteria immediately after inoculation. Bacteria were extracted by
washing in 10 mls Tryptic Soy Broth 0.05% (v/v) Tween-80.

A 1 ml aliquot of the washout was withdrawn and was serially diluted in PBS.

A 200 pl aliquot of the neat washout and serial dilutions was placed in a sterile petri
dish. Approximately 15 — 20 mis Tryptic Soy Agar was added in order to enumerate
viable cells by the pour plate method.

The solidified plates were allowed to set at room temperature and were incubated
overnight at 37 + 1°C.

Following incubation the agar plates counted for the presence of colony forming units

and the results were recorded.

3: Textile Samples (Glass adhesion method)

1.

Prior to inoculation all samples and coverslips were sterilised by autoclaving at 121°C
for 15 minutes.

The concentration of bacteria was adjusted to a target concentration of 1 x 10° cells
mi”" using 1/500 nutrient broth.

Specimens were individually placed in sterile petri dishes. In order to preserve
moisture a sterile filter paper was moistened with sterile water with the specimens to

be tested separated by a glass slide.
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4. A 150 pl aliquot of the adjusted bacterial suspension was placed on the surface of the
textile samples and a glass slide was placed on top to press the bacterial suspension
uniformly under the glass.

5. Treated and untreated samples were kept in a dark place or exposed to the light
source as specified in the standard with the additional incandescent light source as
per the clients’ request.

6. Three untreated samples were immediately washed in 20 mls PBS. A 2 ml aliquot of
this washout was serially diluted in sterile PBS.

7. A 500 pl aliquot of the neat washout and the serially diluted samples was plated in
duplicate on sterile petri-dishes.

8. Approximately 15 — 20 mls of Tryptic Soy Agar was placed into each petri dish in
order to enumerate viable colony forming units by the pour plate method following

incubation at 37°C for 24 — 48 hours.

Satisfaction of criteria for a valid test and calculations

The test requirement fulfilment validation follows the raw data in the results section. In
addition the results expressing photocatalyst antibacterial activity value for hard surfaces
(R.) and on textiles (S;) and the photocatalyst antibacterial activity value with UV and

incandescent light irradiation for hard surfaces (AR) and on textiles (AS).

Film adhesion method
N=PxV
N is the number of viable bacteria

P is the bacteria concentration (cells/ml)

V is the volume of extraction buffer used in the test

1. The logarithmic value of the number of viable bacteria of non-treated specimens after
inoculation is
(Lmax— Lmin)/(L mean) < 0.2
Lirax is the maximum logarithmic value of viable bacteria
Lmin is the maximum logarithmic value of viable bacteria
Linean is the average logarithmic value of viable bacteria for 3 specimens
2. The logarithmic value of viable bacteria of non-treated specimens after inoculation
shall be within the 1.0 x 10° to 4.0 to 10° range
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3. The viable bacteria of non-treated specimens after light exposure shall be more than

1 x 10° cells for all three specimens.
4. After being kept in a dark place the viable bacteria of non treated specimens shall be

more than 1 x 10> cells for all three specimens.

Photocatalyst antibacterial activity value calculation

Ry =[log(B /A) — log (Ci/A)] = log[B./C(]

R, is the photocatalyst antibacterial activity value after light exposure

A is the average number of viable bacteria of non-treated samples just after inoculation
B, is the average number of viable bacteria of non treated specimens after light
exposure

C, is the average number of viable bacteria of photocatalytic treated specimens after

light exposure

AR = log[B,/C,] — log[Br/Cr]
AR is the photocatalyst antibacterial activity value with UV irradiation

By is the average number of viable bacteria of non — freated specimens after being kept

in a dark place
Cp is the average number of viable bacteria of photocatalytic treated specimens after

being kept in a dark place

Glass adhesion method

M=Px20
M is the number of cells of viable bacteria
P is the bacteria concentration (cells/ml)

20 is the quantity of PBS used for washout (mls)

Propagation values for validation of conditions for a valid test
o Fg-Mg - Mga
Far is the growth value after light exposure
Mg, is the average logarithmic value of the number of bacteria for 3 non treated

specimens after light exposure
Mga is the average logarithmic value of the number of viable bacteria for three non treated

specimens just after inoculation
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o Fep=Msp- Mpa
Feo is the growth value after being kept in a dark place
Msp  is the average logarithmic value of the number of viable bacteria for three non treated

specimens after being kept in a dark place

Photocatalyst antibacterial activity value calculation

S, = Mg -M,
S, is the photocatalyst antibacterial activity value after light exposure
M, is the average logarithmic value of the number of viable bacteria for 3 photocatalytic

treated specimens after light exposure

AS = (Mg, — M) — (Mgp — Mp)
AS is the photocatalyst antibacterial value with light exposure
Mp is the average logarithmic value of the number of viable bacteria for three

photocatalytic treated specimens after being kept in a dark place

Page 7 of 24

airmid healthgroup ltd The Tower Trinity Enterprise Campus Grand Canal Quay, Dublin 2, Ireland
T +353 1 6336821 F: +353 1 6729846 Einfo@airmidhealthgroup.com w: www.almidhealthgroup.com

Directors: Dr. Bruce Mitchell (Chairman and CEO), Dr John Mc Keon, Richard Thomas, Robert Jenkins, Hubert Lippe, Serge Rolle. Co Reg: No: 444684 VAT Registration: IE9669332M



(f;\’air

mid

healthgroup

Results
1. E. coli stainless steel
Number of viable
d:sac??gtli?m Dilution ngg:,?’ bacteria rec_:overed Log values
per specimen

1x10" TNTC

Untreated T 1 1x 102 | 64,67 327500 55152113
1x107° 6,7
1x 10" TNTC

Umrf:ge" 2 1x10?| 73,72 362500 555930801
1 x10° 7,8
1x 10" TNTC

Unfesied 31 1w® | 70,7 370000 556820172
1x10° 6,7
1x10° TNTC

un;;g';;d ;| 1x107 [ 35,34 17250 4.2367891
1x107? 3,4
1x10° TNTC

unt:‘;g?;d 5 | 1x107 30, 55 21250 432735893
1x 1072 3,5
1x10° TNTC

unt:";g?;d 3 [1x107 | 20,24 11000 4.04139269
{%10" 2,1
1x10° 12,5

Sgeed. | g 09 1,2 425 262838893
1x107? 0,0
1x10° 5,6

Hohtbeated 4, 1o 1,0 275 243933269
1x 1072 0,0
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1 210" 11,29

Light ’geated 1x 10" 1,2 1000 3
1x 107 0,1
1x10° TNTC
Dark

-1
iifreated 1 1x10 95, 104 49750 469679309

1x107 9,10
1x10° TNTC
1x 107 77,89 41500 4.6180481
1x 107 6,12
1x10° TNTC
1x 10" 73, 94 41750 4.62065648

Dark
untreated 2

Dark
untreated 3

1x 107 9,10
1x10° TNTC

Dark t1reated 1x 10" 53, 51 25553 440744189
1x 107 5,8
1x10° TNTC

Dark 1:2reated 1x 10" 33,73 14000 4.14612804
1x107 0, 1
1x10° TNTC

Dark geated 1x10" | 50,51 25250 4.40226138

1x10? 5,10

Test requirement fulfilment validation

1.5.55930801-5.5152113/5.5473333 = 0.0079
Requirement is fulfilled

2. Logarithmic value of bacteria after inoculation must be within 1 x 10° and 4 x 10° range
Requirement is fulfilled

3. The viable bacteria in non-treated specimens following light exposure is greater than 1 x
10 cells for all three specimens
Requirement is fulfilled
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4. The viability of bacterla from non-treated specimens after being kept in a dark place is
greater than 1 x 10° cells for all three specimens
Requirement is fulfilled

Photocatalyst antibacterial activity value calculation

Ri

AR

log[16500/566]= 29.15

1.464

log[16500/566] —
log[2.05]

log[29.15] —
1.464 — 0.311
1.153

log[44333/21601]

2. S. aureus Stainless Steel

airmid healthgroup Itd The Tower Trinity Enterprise (
sirmidhealthgroup.co

Number of viable
JSamve | owton | Sony | becere | Log vaues
specimen
1x 10" TNTC
pontreated 115102 [ 50,60 275000 5.43933269
1x10° 3,7
1x 10 TNTC
Ugtreta:gd 1% 102 60, 71 327500 5.5152113
1x10° 5,8
1x10" TNTC
Untreated "1x 102 | 70,76 365000 556229286
A0 5,8
1x10° TNTC
unt:';g':;M 1x 10" 50, 32 20500 431175386
1% A0* 6,2
1x10° TNTC
Light I
inresteg 2 | 1210 24, 21 11250 4.05115252
1x107? 4,1
i 1x10° TNTC
unt::-g?;d3 1% 10" o1 64 31250 4.49485002
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1x 107 10, 4
1x10° 0,0
trelj?:; 1 1x 10" 0.0 0 0
1x10? 0,0
1x10° 0,0
trel_;tgehcg g | 1= 10 0,0 0 0
1§02 0,0
1x10° 0,0
treL;?:; 3 1x 10" 0,0 0 0
1x107 0,0
1x10° TNTC
untgg;}éd ;| 1x10" | 54,68 30500 4.48429984
1x10% 8, 4
1x10° TNTC
untrzi;:d o | 1x10° 50, 66 29000 4.462398
1x107 2,0
1x10° TNTC
it {am it | e, 72 30750 4.48784512
1x107? 6,3
1%90° TNTC
treataé':, g | 1x 10 36, 30 16500 421748394
1x10? 3.1
1x10° TNTC
corss | dxtl | 6 9250 3.96614173
1x 107 2.2
1x10° 75, 83
tregféz 5 | 1x107 6,11 7900 3.89762709
12610% 1,0
Page 11 of 24

tors: Dr. Bruce Mitchell (Chairman and CEOQ), Dr John Mc Keon, Richard Thomas, Robert Jenkins, Hubert Lippe, Serge Rolle. Ca Req; No: 444684 VAT Registration: IE9669332M



(airmid

healthgroup

Test requirement fulfilment validation

1.5.56-5.43/5.50 = 0.023
Requirement is fulfilled

2. Logarithmic value of bacteria after inoculation must be within 1 x 10° and 4 x 10° range
Requirement is fulfilled

3. The viable bacteria in non-treated specimens following light exposure is greater than 1 x
10 cells for all three specimens
Requirement is fulfilled

4. The viability of bacteria from non-treated specimens after being kept in a dark place is
greater than 1 x 10° cells for all three specimens
Requirement is fulfilled

Photocatalyst antibacterial activity value calculation

R, =1log[21000/0]= 4.32
AR =log[21000/0] — log[90250/11216]
= log[21000] — log]8]
=4,32-0.90
=3.42
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3, E. coli Plastic

Saridis - Colony bNuJ:nl:ger ofviabled Loa values

description | " | count | P2 e |
1x 10" TNTC

otmmatt [ xip®] A8 217500 5.33745926
1x10° 5,11
1x 10" TNTC

dnirgated @ ' e fo® | 45,34 197500 5.2955671
1x107° 6,2
1x 10" TNTC

U"“fjéed 3T x102 | 42,42 210000 5.32221929
1x10° 5,3
1x10° TNTC

unt:—;g:‘; g1 | 1x10" | 102,86 47000 4.67209786
%10 16,15
1x10° TNTC

gt [x10t | 79,01 42500 4.62838893
1x 107 4,5
1x10° TNTC

et o [ x0T | a7,34 17750 4.24919836
1x10? 2,5
1x 10° 54, 34

Light t1reated 1% 10" 5,3 2200 3.34242268
1x 102 0,0
1x10° 73, 88

Light geated 1x 10" 7.3 4025 3.60476588
1x 107 0,1

Light geated 18 101 il 2725 3.43536651
1x10 7,9
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1x 107 0,1
1x10° | TNTC

untig?éd . [1xae 64,72 34000 453147892
1x 107 5,6
1x10° TNTC

umrfézrtléd , [ 1x10” 79, 81 40000 4.60205999
1x 107 7,9
1x10° TNTC

unti?ag[czd 3 1x107 .8 i) +60740502
1x107? 9,10
1x10° TNTC

Dark t1reat'°“‘d 1x10" | 40,37 19250 428443073
1x107 4,6
1x10° TNTC

Dark geate" 1x10" | 53,36 22250 4.34733002
1x107? 3.7
1x10° TNTC

Dark geated 1x10" | 30,49 19750 4.2955671
1x107 3,5

Test requirement fulfilment validation

1.5.337-5.29/5.318 = 0.008
Requirement is fulfilled

2. Logarithmic value of bacteria after inoculation must be within 1 x 10° and 4 x 10° range
Requirement is fulfilled

3. The viable bacteria in non-treated specimens following light exposure is greater than 1 x
10° cells for all three specimens
Requirement is fulfilled

4. The viability of bacteria from non-treated specimens after being kept in a dark place is
greater than 1 x 10? cells for all three specimens
Requirement is fulfilled
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Photocatalyst antibacterial activity value calculation

R, = log[35750/2983]=
=log[12.23]
=1.087
AR =log[35750/2983] — log[38166/20416]
= log[12.23] — log[1.86]
=1.087-=027
=0.817
4. S, aureus Plastic
Number of viable
Sample s Colony bacteria
description Bilution count recovered per Logyalues
specimen
1x 10" TNTC
Jrteated Fix0? [ 22,19 102500 501072367
1x10° 1,3
1x 10" TNTC
Untreated ["1x102 [ 18,23 102500 5.01072387
1x1073 3,1
1x 10" TNTC
Untreated I'yx 102 | 37,27 160000 5.20411998
1x10° 2,2
1x10° TNTC
nght i
inmeatea | 12 10 17,18 8750 3.94200805
1x 107 2,1
1x10° TNTC
Light r
inireateq:2 | 1% 10 110, 140 70110 4.84577997
1x102 11,15
1x10° 150, 160
Light mory10' | 14, 15 7750 3.8893017
untreated 3 N ] '
1x 107 2.4
Light 1x10° 1,0 50 1.69897
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treated 1 1% 10" 0,0
1x107 0,0
1x10° 1, 3
trel_;g:; , | 1x10° 0,0 100 2
1x 107 0,0
1x10° 1,0
trel-zi?:é 3 [1X 10° 0,0 50 1.69897
1x107? 0,0
1x10° TNTC
untr':’ez;';d ;| 1x10" 14, 11 6250 3.79588002
1x107? 1,1
1x10° TNTC
ik s I 0" | %0, 50 25000 4.39794001
1x107? 3,0
1x10° TNTC
untr[;g?éd 5| 1x10° 21,15 9000 3.95424251
1x 107 2,1
1x10° 65, 63
treZ?gz i 1% 9,7 3200 3.50514998
1x107 1,0
1x10° 61, 82
trez?é'é o | 1x10 9,6 3575 3.55327605
1x107 2,0
1x10° 54, 47
trel:;taél((j 5 | 1x10° 3,3 2525 3.40226138
135107 2,0

Test requirement fulfilment validation

1.5.204 -5.010/5.074 = 0.038
Requirement is fulfilled

2. Logarithmic value of bacteria after inoculation must be within 1 x 10° and 4 x 10° range
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Requirement is fulfilled

3. The viable bacteria in non-treated specimens following light exposure is greater than 1 x
10° cells for all three specimens
Requirement is fulfilled

4. The viability of bacteria from non-treated specimens after being kept in a dark place is
greater than 1 x 10° cells for all three specimens

Requirement is fulfilled

Photocatalyst antibacterial activity value calculation

Ry = |0g[28870/66.66]= 433.09

= log[433.09]

=2.63
AR = log[28870/66.66] — log[13416/3100]

= log[433.09] — log[4.32]

=263-063

=2

5. E. coli Textile
Number of viable
Sample — Colony :
description Dilution SEE bacteria recovered Log values

per specimen

Untreated 1 | 1% 10° 132, 198

e -~ 6600 3.81954394
1x 10 4,15
1x10° 216,284
Untrte:;ed 2 1 10000 4
1x10° 24,21
1x10° 183,125
Untrtezttjed 3 1 6160 3.78958071
1% 10 14,23
) 1x10° 252, 260
Light :
10240 4.01029996
untreated 1 | 4, 4o 25,32
. 1x10° 247, 267
Light 10280 401199311

untreated 2 1x 10" 30, 21

. 1x10° | 300,282
Light ’

11640 4.06595298
untreated 3 1% 10" 30, 34
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. 1x10° 23.27
Light treated 1000 3
1 1x10" 2,2
. 1x10° 6, 11
Light treated 340 2.53147892
2 1x 10" 2,0
: 1x10° 6,5
Light treated 220 2.34242268
3 1x10" 1,0
1x10° TNTC
Dark 26000 4.41497335
untreated 1 | 4, 10" 73,57
1x10° TNTC
Dark 34400 4.53655844
untreated 2 | 4, 40 78, 94
1x10° TNTC
Dark 28800 4.45939249
untreated 3 | 4, 1o 65, 79
1x10° 179, 172
Dark ‘qreated 7020 3.84633711
1x 10" 13,14
1x10° 163, 182
Dark t2reated 6900 3.83884909
1x 10 13,19
1x10° 212, 227
Dark tgeated 8780 3.94349452
1x 10" 14, 20

Test requirement fulfilment validation
1. Fg = 4.028 - 3.869 = 0.159
Fg. is greater than 0 therefore parameter is validated

2. Fgp=4.469-3.869=0.6
Fapis greater than 0 therefore parameter is validated

St =4.028 - 2.62 = 1.408

AS =(4.028 — 2.62) — (4.469 - 3.87)
=1.408 — 0.599
=0.809
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6. S. aureus Textile
Number of viable
Sample L Colony bacteria
description Cilutign count recovered per Ceglpuaiiieg
specimen
1x10° 96, 69
Untreat:)d 3300 3.51851394
1T t=0[4x10" 10,7
1x10° 97,93
Untrea_ted 3800 3.5797836
2 =0 [ 4x10" 9,9
1x10° 113,99
Untrea_ted 4240 3.62736586
3 B0 | qx10! 5,14
. 1x10° 106, 96
Light 4040 3.60638137
untreated 1 [ 4, 10 10, 8
. 1x10° 130, 136
Light 5320 3.72591163
untreated 2 | 4, 10" 3,3
. 1x10° | 118,118
Light 4720 3.673942
untreated 3 | 1, 1o 3,1
. 1x10° 5,1
Light 120 2.07918125
treated 1 1x 107 0,0
: 1x10° 2,2
Light 80 1.90308999
treated 2 1x 10" 0,0
Light 1x10° 0,0 4 0
treated 3 1x 10" 0,0
15-16° 183, 191
Darkd ; 7480 3.8739016
untreate 1x 10" 9,4
1x10° | 173,169
tDa;}(d 2 1 6840 3.8350561
untreate: 1x10 4,4
1x10° 138, 151
Darkd i 5780 3.76192784
untreate 1x 10" 40, 22
1x10° 77,83
Darl(; ; 3200 3.50514998
treate 1x 10" 55
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1x10° 126, 104
Dark 4600 3.66275783

treated 2 1x% 10*1 13,12

1x10° 126, 93
Dark 4380 3.64147411

treated 3 1x 10'1 10, 9

Test requirement fulfilment validation

1. Fg, = 3.668 —3.574 = 0.094
Fgy is greater than 0 therefore parameter is validated

2. Fgp=13.823-3.574=0.249
Fgpis greater than 0 therefore parameter is validated

S, = 3.668 — 1.32 =2.348
AS = (3.668 — 1.32) — (3.823 - 3.602)
=2.348 — 0.221
=2.217
7. P._aeuruginosa Textile
Number of viable
Sample _ Colony .
res Dilution bacteria recovered Log values
description count .
per specimen

U ted1 | 1x10° TNTC
ntreiloe : 7600 3.88081359

t= 1x10 17,21

Untreated 2 | 1x10° TNTC
=0 - 7000 3.84509804

= 1x10 16, 19

Untreated 3 | 1x10° TNTC
t=0 3 8200 3.91381385

= 1x10 21,:20

Light 1x10° TNTC
treated 1 of 9400 3.97312785

e 1x10 19, 28

Light 15 18" TNTC
untreated 2 4 7800 3.8920946

1x10 20,19

Light 1x10° TNTC
7400 3.86923172

untreated 3 | 1, 10? 19,18
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0
Light 1x10 LY 40 1.60205999
treated 1 1x10% 0,0
0
treated 2 1x10% 0,0
0
Light 1x10 0,0 0 0
treated 3 1x10% 0,0
0
Dark 1x10 TNTC
4600 3.66275783
untreated 1 | 1 4 10? 10, 13
0
Dark 1x10 TNTC
8200 3.91381385
untreated 2 | 1y 10? 17, 24
0
Dark 1x10 TNTC
13200 4.12057393
untreated 3 | 14107 16,17
1x10° TNTC
Dark treated 3200 3.50514998
1 1x10" 8 8
1x10° TNTC
Dark treated 4000 3.60205999
i 1x107 8,12
1x10° TNTC
Dark treated 1000 3
3 1x10™ 2,3

Test requirement fulfilment validation

1. Fgr=3.911-3.873=0.038
Fg, is greater than 0 therefore parameter is validated

2. Fgp=3.898 — 3.873 =0.025
Fapis greater than 0 therefore parameter is validated

St =3.911-0.533 =3.378

AS =(3.911 -0.533) - (3.898 — 3.369)
=3.378 - 0.529
=2.849
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8. M._smegmatis Textile

Number of viable
Sample . Colony bacteria
description Dilution count recovered per =l
specimen
e s TNTC
Untreat_ed 17600 424551267
1 t=0 [ 44 10" 47, 41
1x10° TNTC
Untrea_ted 12800 4.10720997
2 t=0 | 1x10" 35, 29
1x10° TNTC
Ugtreaitgd 13400 41271048
= 1x 10" 39,28
. 1x10° 43,37
Light 1600 3.20411998
untreated 1 | 1, 10" 4.5
. 1x10° 35, 40
ngh‘td 1500 3.17609126
untreated 2 | 4 , 1o 5,6
; 1x10° 14,15
tngrtﬂd ; 580 2.76342799
untreate 1x10’1 1,2
: 1x10° 5,8
: ngh; ; 260 2.41497335
reate 1x% 10-1 0,0
: 1x10° 6,7
nghé . 260 2.41497335
treate 1x 10" 0,0
. 1x10° 8, 11
treLal?:; s : 380 25797836
1x10 0,0
1x10° 45, 36
tDaf(kd ; 1620 3.20951501
untreate 1x 10" 4.5
0
Dark 1x10 31,42
1460 3.16435286
untreated 2 [ 4, 10! 5,1
]
Dark 1x10 41, 31
1440 3.15836249
untreated 3 | 4, 1o 4,5
1x10° 10, 11
t Dtaélé 1 - 420 262324929
rea 1x10 1,0

1 6336821 F: +353 1 67298
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{%10° 13, 14
Dark 540 2.73239376
treated2 | 4 10 3,1
i [ 14,16
Da”; " 600 2.77815125
Ireats 1x 10" 1,2

Test requirement fulfilment validation

1. Fg =3.047-4.159=-1.112
Fg, is less than 0 therefore parameter is invalid. This is likely to be a result of the slow growth

rate of M. smegmatis.

2. Fgp=3.177-4.159=0.025
Fgpis less than 0 therefore parameter is invalid. This is likely to be a direct result of the slow

growth rate of M. smegmatis

St = 3.047 — 2.466 = 0.581

AS =(3.047 — 2.466) — (3.177 - 2.711)
=0.581 — 0.466
=0.115

‘.

Discussion and Conclusion
In accordance with the wishes of the client the procedure in ISO 22447:2009 was modified

slightly as the surfaces to be tested consisted of stainless steel, hard plastic, and textile
samples. In addition as agreed with the client P. aeruginosa and M. smegmatis were used as
organisms for analysing the effect of the coatings against viability of the bacteria of interest
when exposed to light.

In understanding the data it must be noted that R, and S; values account for the reduction of
viability caused by the exposure of the treated surfaces to light on hard surfaces and textiles
respectively. In contrast AR and AS values address the reduction of bacterial viability caused
by the coating becoming light activated while accounting for the reduction in viability caused
by the same coatings in a dark environment. From the data presented here it is clear that in
all cases the coatings resulted in a reduction in bacterial viability even when stored in a dark
place. It is therefore clear that the coatings in the absence of light have a bactericidal effect.

It is clear that the coatings do have a significant antibacterial effect in particular against S.
aureus which demonstrated photocatalyst antibacterial activity values with light exposure of
3.42, 2 and 2.217 on stainless steel, clear plastic and textile samples respectively. However, it

was found the coatings were less effective in reducing the viability of £. coli whereby values
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of 1.153, 0.817 and 0.809 were observed on stainless steel, clear plastic and textile samples
respectively.

In each of these cases the conditions for a valid test were satisfied.

As per the clients request P. aeruginosa NCTC10622 and M. smegmatis NCTCS523 were also
tested on the textile surfaces using the glass adhesion method. The data demonstrated that
the coatings were highly effective against P. aeruginosa demonstrating a AS value of 2.849
with the criteria for a valid test fulfilled.

In contrast testing with M. smegmatis did not demonstrate any notable reduction in viability
when the surfaces were exposed to light with a AS value of 0.115. In addition it was found
that the bacterial inoculum lost significant levels of viability where untreated samples were
exposed to light or kept in a dark place thus indicating that a combination of the slow growth
rate of M. smegmatis coupled to the nutrient poor conditions of the textile naturally leads to a
reduction in viability under the conditions of the test.

In conclusion the coatings appear to be very effective at reducing the viability of S. aureus on

various surfaces and P. aeruginosa on textile with less significant effects against E. col.

This report is provided on a confidential basis for the benefit of airmid healthgroup’s client pursuant to the agreement
between airmid healthgroup and its client. A right of action arising under this reporf cannot be assigned. ajrmid
healthgroup's responsibility under this report is limited to proven negligence and will in no case be more than the
testing fees. The results shown on this test report refer only to the sample(s) tested unless otherwise stated, under
the condifions agreed upon. Anyone relying on this report should understand all of the details of the engagement
Only the client is authorised to publish, copy or make this report available to any third party. and then only in its
entirety. This report or the airmid healthgroup limited name or logo cannot be included in any materials, including any
legal, publicity or advertising activities relating to the tested product or service without the explicit written consent of

airmid healthgroup Limited
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