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Mankind has faced, and will continue to face infectious
diseases of different scales

< WORLD X
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Nt 09" | 1655208 | 2300 | 17ATR ah in Mild Condition Seriousor Critical  doors to southern Africa and threatened
MERS“* 2012 2’494 858 34.40% 28 ) ) widen an already worrying gap in access'\
shov Graph vaccines.
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Common Hospital Acquired Infections(HAIs)

Respiratory Tract Infection (Infection of

Lung Tissue)

Surgical site Infections (SSIs) (Patients
undergoing surgical procedure develop
surgical site infection)

Gram negatives
Escherichia coli

Klebsiella pneumoniae
Enterobacter spp
Pseudomonas aeruginosa
Gram Positives
Staphylococcus aureus
MRSA

Streptococcus pneumoniae

Sepsis/Bacteremia (Presence of bacteria in

bloodstream)

Streptococcus

Staphylococcus aureus
Coagulase-negative staphylococcus
Enterococcus spp

Urinary Tract Infections (UTIs) (Infection
involving any part of urinary system eg
urethra, bladder, ureters, kidneys)

Staphylococcus aureus
Group A Streptococcus
Streptococcus pneumoniae
Enterococcus spp
Pseudomonas aeruginosa

Escherichia coli(~75%)
Klebsiella pneumoniae
Proteus mirabilis
Staphylococcus saprophyticus
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Transmission of Infectious Diseases is via skin contact with
contaminated surfaces

4 Wash our hand often is
y recommended but difficult
to be practiced

Anti-microbial coating on common areas WI|| kill
bacteria and virus and reduce the transmission rate
of infectious deceases

December 2021

WebMD

HOW LONG DO

CORONAVIRUSES*
LIVE ON SURFACES?

SURFACE

Metal

Glass

Ceramics

Paper

Wood

Plastics

Stainless Steel

Cardboard

Aluminum

Copper

Food /Water

| DAYS OR
‘ EXAMPLES OOR
Silverware | °Davs
Drinking glasses, Up 10
Mirrors, Windows 5 Days

Dishes, Pottery, Mugs | 5 Days

Newspaper, Magazines | 5 Days

Furniture, Decking 4 Days

Milk bottles, Bus seats,
Elovator buttons | 2-3Days

Refrigerators, Pots/pans,
smu.wmubani’:“ 2-3 Days

Shipping boxes 1 Day

Soda cans, Tinfol,
Water bottles | 28 Hours

!"‘“g;gwm"‘mm""' 4 Hours

Doesn't seem to spread through food,
and has not been found in water.

WHAT YOU CAN DO: Disinfect all surfaces and
objects in your home daily with a household cleaning
spray or wipe. Wash hands for at least 20 seconds

with soap and warm water, especially after visiting
the supexmmket or bringing in packages.

“Coror a family of viruses that includes the SARS-CoV-2, the virus that
uuuuu COVID 19 This information is for your reference only and is changing constantly.
Sources: CDC. FDA. Medical Review: Brunilda Nazario, MD, 03/24/2020.
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Additional layers of protection are needed to protect the

most vulnerable

MES

Childcare centre worker among 548 new Covid-19

cases in Singapore

One of three Singaporeans confirmed to have Covid-19 on Sunday was a childcare centre worker.
The 33-year-old woman worked at Iman Childcare (Tampines) and was one of 548 novel coronavirus
cases confirmed by the Health Ministry (MOH), bringing the total count to 31,616. PHOTO: SCREENGRAB
FROM GOOGLE MAPS

Singapore

ONE of three Singaporeans confirmed to have Covid-19 on Sunday was a childcare
centre worker. The 33-year-old woman worked at Iman Childcare (Tampines) and was
one of 548 novel coronavirus cases confirmed by the Health Ministry (MOH), bringing
the total count to 31,616.

BREAKING NEWS

1205PM  Union lauds Biden action on
slaughter speeds industry
calls safe

11:59AM  Las Vegas plans to reopen
schools as suicide fears grow

11:56 AM  Britain to help other countries
track down coronavirus
variants

11:47AM  Listen-in social network
Clubhouse readies for the
masses

11:41AM  Apple's hardware chief leaves
post for unnamed new project

RECOMMENDED FOR YOU

Stocks to watch: Suntec Reit, ARA Logos,
Keppel Reit, MLT, Parkway Life Reit

‘This is not normal': Wall Street grows
wary of stock bubbles

Isetan could pay dearly for dragging its
heels on sale of Wisma Atria space
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SINGAPORE

HFMD cases surge to near-record high

Epidemic fuelled in part by parents who send sick kids to childcare centes
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Asahi Coating Technology Overview

>SMuei‘%gE)sle for Glass, Textile, Polymer, v 99.99% anti-bacterial

*Different substrates have different
adhesion and curing time, and surface
pre-treatment before coating

efficacy against E.coli (ATCC
8739), S.aureus (ATCC
6538P), MRSA and others.

v' >99.99% against EV-A71
» Matrix + Additives + Diluent virus, H1N1

> Specially formulated matrix Anti- v’ >99.99% Murine
for tunable concentration Microbial Coronavirus
and functions FEHGHRENCE v' >99.9% OC43 surrogate to
> Silver based additives: AHC Sars-Cov2
antimicrobial function
Binder

v Non-cytotoxic (in-vitro)
v" Non-skin irritation/
sensitization (according to
» Suitable for spraying, 1ISO10993-10)
dipping, brushing v Food Contact (FDA Part

» Thermal and Ambient cure Additional 175.300)
suitable Functions

Coating
Process

v" Hydrophobic (Easy-clean/
stain-repellent)
v Transparent
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NEA Approved List of Antimicrobical Coating Solution against COVID-19

OURSERVICES v WHOWEARE v  PROGRAMMES & GRANTS v  MEDIA v  RESOURCES v  E-SERVICES & Q

QAgency

Follow us on: n m n n Getthe app: ® Android (U iPhone

Table 2. List of Self-Disinfecting Surface Coating Products Effective Against Coronaviruses

Cleaning and Disinfection

S/N Product Name Application method Durability and efficacy data Efficacy
class
{ Public Cleanl | Envi i / Cleani ion /
1 Nanoshield Film Class A cesl Public Clea Iu'ms 1/ronm?n al Cleaning G.uwcellnes Cleaning and Disinfection
Yes, >3.6-log reduction of SARS-CoV-2 within ifecting surface coating products against COVID-19 virus
15 min, after a simulated cleaning with 90
Peel and stick onto wipes of ethanol or detergent. . S it . .
surfaces List of household disinfectants and self-disinfecting surface coating
products against COVID-19 virus
2 Class A
Spray Yes, 2.67-log reduction of hCoV-229E within 15
AirTumTec Pro o min, after 2,000 cycles of abrasion according to Revised on 13 December 2021
Coating is applied by ASTM D4060 First released on 04 February 2020
(Not commercially manufacturer
available off-the-shelf) Test material; Ceramic ) ) - . 4
For general precautionary cleaning, detergent and water are adequate. For disinfection of areas that are very likely to be
) = contaminated with COVID-19 virus (e.g. bedroom of a person confirmed to have a COVID-19 virus infection), general
3 airDefender Anti- Spray Yes, 0.8-log reduction of human coronavirus- ClassC hoiisehold oroducts th inth 2 i Focthe iored b 4
Microbial Surface 229E within 65 min and 2.9-log reduction within ousehold products that contain the appropriate concentrations of active ingredients can be use
Coating Solution Coating to be applied by 170 min, after a simulated cleaning with 100
user according to wipes of ethanol. The suitable active ingredients and their effective concentrations are listed in Table 1. The table also provides quidance
direction of use on the effective contact times (which are different among the various Al.s) required by the Al.s to acton
Test material: Stainless steel contaminated surface, in order to be effective against coronaviruses. In addition to the use of cleaning agents, other

ClassA treatments effective against coronaviruses include steam and heat treatment. As the COVID-19 virus is new, limited

Solution Yes, 5-log reduction of murine coronavirus- studies have been published on the virus. This assessment is thus based on published scientific studies on
Antimicrobial Coating MHV within 15 min, after a simulated cleaning coronaviruses, a group to which the COVID-19 virus belongs.

Solution AHC23 Coating is applied by with 1000 wipes of ethanol.
manufacturer or

(Not commercially appointed distributor Test material: Polycarbonate film
available off-the-shelf)

Asahi AHC23 listed as one of the 3 with CLASS A Efficacy
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Key Differences Between Disinfectant and
Antimicrobial coating

Disinfectant Antimicrobial Coating
* Ability to kill instantly * Formation of durable and
« Not sustainable transparent coating onto
: — surfaces
e Continuous application to get . _ o
the best effect. * Protective coating on existing
surface

e Continuously inactivate bacteria
and viruses

* Withstand cleaning without
losing efficacy

* Absence of toxic effects on
treated surface

December 2021
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Product and Application Video
(Youtube links)

AHC7 Product Video

Nostalgia Hotel Project Video
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Cytotoxicity Test
Report

Degree of cytotoxicity <2, as per ISO
ISO 10993-5:2009 Biological
evaluation of medical devices Part 5:
Tests for in vitro cytotoxicity

Conclusion:

The result of analysis showed that
the sample tested was considered
to have no cytotoxic effect

TEST REFORT: 71911853253 - CHMB-02-RC

09 JUL 2018 TR
s
1
RESULTS
Test Commencament Date D18 Jun 201E
Test Compietion date ©22 Jun
Sample Description - AN cuns
Extracts of Sampie and
2 = Drescription Reactiity
Iopilcaies
MOt more han 207% of the cells ans nourd, |oosaly
- - afiached, and aithout Infracytogiasmic granuies or -
Samgie exiract # show changes In morpholiogy; oocasional lysad oeils Shght
are prasant; only sEght growth Inhibiion obseryatie
MOt more an 207% of the calls ans nourd, |oosasy
@ afiached, and without Intracytogiasmic granues or
= =
Sample: extract = show changes In morphoiogy; occasional lysad oells Shght
are prasant. only sEght growth Inhibition observatie
Mot more than 20% of the cells ars nound, loosaly
L amachad, and without INracy oS EmIc Granues o
5. tract®+3 k=
e et show changesin : pocasonal lysed coils rgnt
ane presant; only sEght groath Inhibition observable
Negatiie Control extract
[HDOE Materall =1 Discrete Imracytopl 3smic granules; no call lysis. Hare
Megative Control extract
HDPE Matenall &2 Discrete Imtracytoplssmic granules; no c2dl hysis. Hare
Megative Control extract
HDPE Matenall =3 Discrete Imracyioplasmic granues; no c=il ysis. Hane
Posiitee Cominol
[@inc Sulphate Solution, Comgiete destruction of the cedl layers. Severs
EOO mgiL) 1
Posiitve Cominol
[@nc Sulphate Solutlon, Compiete destnaction of the cell layers. SEvErE
EOO mgiL) =2
Posiitee Cominol
[@nc Sulphate Solullon, Compiste destnaction of the cell layers. SEVErE
EOO mgiL) 73
Reaagent biank conbrol &1 Ciscrete Imracyioplasmic granues; no cedl lysis. Mians
Feaagent biank controd =2 Discrete Imracyiopd ssmilc granules; no cell hysis. Hane
Raagent biank controi #3 Discrete Imracytoplasmic granules; no ceil lysis. Mane

Remarks :

The results of analysis showed that the sample “Air cure _tested was

considered to have no cytotoxic effect.
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Skin Irritation Test

Primary irritation is negligible (index <0.4), as per ISO 10993-10:2013
Biological evaluation of medical devices Part 10: Tests for irritation
and skin sensitization

GLP STUDY REFORT: T191206474-01-00 GLP STUDY REPORT: 7191206474-01-00

28 JUN 2013 28.JUN 2019
B TEST RESULTS
o = R N 82 PRIMARYIRFITATION SCORE (PIS) AND PRIMARY [RRITATION INDEX (511
OBESERVATION TIMEPOINT
Pl [T N—— PIS Pl
P 24 s 48 hrs. . Sum of al
s | AgPlcston exrao::: after ater EI'I‘::;';:' scores at 24, Animal 1D Semafimmd? | eodaesd? | (PSe-Phugebe | (5ol Mool
sife Eio | cxmoswme | exposure . 48 and 720r5 atalea ] ragatys core st ) i) w3
=0 £ E+D TIETIEd AT
o 0 0 0
Slta 2 (Test) oo oo oo oo
TIS120E4T4a -
0 ‘ - 1, CONCLUSION
Ite 5 (Test] oo [vy] oo oo E ' ! ; ‘ '
Sit2 & (Test) g g I I 7
- fTest) TETHeaTaaT-
7191206474 ! I
21204 Stes 003 g 2 v
Negative oo o om om
control) ' . oy
0 0 opserumnof oren e Basel on e above resuts, sing dect cotact mefho, e sin mtaonresponse category of e
(Negatve w0 w0 oo oo , i "
conroi) Mo ather adverse ffect was observed n 3l he best anmals g the oservaton percd. t l t AHP1 k A A L TN m | bl PH '0 ‘ lh 04
s e - AFP- o Ag e, Lot 1l =0 s hen .4
Stte2(Test) | 00 oo om oo
]
Sit2 & (Teat) Lo Lo oo oo 5 HISTORICAL DATA FOR POSITIVE CONTROL
7191206474
S
0102 ‘:N:;;I'E & ™) F- au The periodical positive control {20% (wiv) sodlum dodecyi sulfate In water) was conducted In GLP
e ' study 7151187747-02-00. These historical data were adopied from GLP study 7151197747-02-00
3'{!5. a conducted on 31 Dec 2018 to 11 Jan 1019 as Tollows:
(Negative oo oo om om
control) P1Shont s | | Pl Simcate e Pis i
N ) Animal 1D [ p——l [ pe— P i - [Bam ol Mol
Slte 2 [Test) no no oo oo e g | mgwwommsin | Posgeece) | s mems
]
shes(Testy | 00 o oo oo TIGSTTAT-02-0001 33 1 33
7191206474 Sie3
21002 Site TISNGTT4T-02 333 ] 33
Nesatie . . a0 a0 7191197747-02-00-02 322
control)
— [} TIGSTTAT-020003 E1)] 0 300
Sites
INegatve oo o oo oo
contral) The skin ItaZon respanse categary of ihe pastive sontrol Is moderate [2 10 4.3).
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Skin Sensitization
Test Report

No skin sensitization, as per ISO 10993-10:2013
Biological evaluation of medical devices Part 10:
Tests for irritation and skin sensitization

11, CONCLUSION

Based on the above resuifs, using diract contact of the test item - AHP 1K, Lot No: NA moistened with
0.9% NaCl saline, no skin sensitization was produced in quinea pigs when closed-patch method was
condlucted.

December 2021

GLP STUDY REPORT: 7191202960-03-00
04 SEP 2019

TEST RESILTS

&1

62

SKIN REACTIONS AT THE CHALL ENGE AREA OF EACH AMIMAL

£.1.1 The graces of a3ch animal In 186! group and NegaTve control group

Graded 24 e alter | Grade at 48 hes after
Grovp Anmal 1D "k o e chatenge. |  palh ot B chaenge.
area of tast Fam area of test ftem
T151209960-03-00-T-1 a o
T151209660-03-00-T=2 a o
T1912009650-03-00-T-3 0 o
T191200050-03-00-T-4 a o
T191209050-03-00-T-5 0 o
Test
T191209560-03-00-T6 a o
719120065003 00-T7 a o
T1912090650-03-00-T-5 a o
T191209050-03-00-T-5 0 o
7151209950-03-00-T-10 1 o
7151200050 03-DI-NC-1 a o
7151200050-03-DI-NC-2 a o
m‘* T151209660-03-DI-NG-3 0 o
7151 208ES0-IHDINC4 a o
T151200950-03-DI-NC-5 a o

Hofz: O = Mo visibie change

LESERVATION OF OTHER ADNERSE EFFECTS

Mo ofmer atverse effect was obsarved on all animals during e obsenvation period.
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Food

Contact
Test

ntertek

Total Quality. Assured.

TEST REPORT

The report shall not be reproduced without written approval from Intertek
The results relate only to the item tested.

Number: BKKH21000677
Test conducted:

Conclusion:
Tested sample Standard Result
Submitted samples U.S.21 CFRF.D.A. regulation Part 175.300 clause (c)(4) on Pass

Coating intended for repeated use and employed as a

component of a non-container
ok sk okok ok ok ok ko ok ko sk ok skok sokok ok ok ok ko skokoskskok ok ok ook ok ko ok ko skok ok ook Kok ok koo sk skok sk skok ki ok ok ko ok skskok skok ok ok ok ok ok ok Rk Rk sk kR ok ko

Test result:

Test for F.D.A. regulation on resinous and polymeric coating®
With reference to the U.S. 21 CFR Food and Drug administration part 175.300, clause (c)(4).

|. Condition of Contact in Actual Use :
Room Temperature Filled and Stored (no thermal treatment in the container)

II. Result
Test items Result Fixed Limit
(mgfin?)  (mgfin?)
(A) Total Non-volatile soluble Extractive in Water 0.04 18
(B) Total Non-volatile soluble Extractive in Heptane 0.66 18
(C) Total Non-volatile soluble Extractive in 8% Alcohol 0.02 18
Remark : mg/in? = Milligram per square inch

6 =Test item has been tested by subcontractor approved by Intertek.
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Coated PET film with Antimicrobial activity value,

tested as per IS Z 2801: Antibacterial Products -- Test For Antibacterial Activity And

Efficacy
[TEST REPORT: 7191263493-CHM21-01-RC
05 JuL 20
REBULTS {conrt)
Tes! micomanim Alerage of the number of viabie cells of
{Bactertal el Inoculaied per st pece) {es mlcmorganim per tast plece Value of Antbacierl Acty
(Critefa - Not s than 2.0)
Kiebslela pnelmanias (ATCC 4352) 0 24Purs
Uniaatzd Sampl | Contro) 120000 0o
AHCZ36 coated o Poiyearbonate Fim .
Bateh o, AMSJAE Legs than 10 Iore than 3.54
Tes! micmomantm Average of the number of viadie cells of
{Bactertal el Inoculaied per st pece) {es micmorgansm per tast plece N,
— JR— o s (Cresa: Mot ess than 2.0)
MRSA) [NCTC 12433)
Uniaatzd Sampl | Contro) 140000 B0
AHC236 coated on Polyzarbonate Fim ; -
Bateh o, AMSJAE Legs than 10 Ivkare than 347

RESULTE

TEST REPORT: 7191262453-CHMZ1-01-RC
05 JUL 2021

e MicRArEnan Avere of e rumter o e cek f
(Bacer oo Pocuaed pe et e s O et el Ve of Arfackta Achy
[crtata: Nt s fan 20
SapybEEUS Ures (ATCG B536P) Db 24
Uncoted Sample (o 1m 200
AHCI3 o o Pecarnonde F A
e peipied L5t 10 Morean 3.5
Tt Micmaranan Avera f henumber o abecell f
(Bt ol e e et e et AT e e Ve of Anbacttd Achiy
{crieta: Not e han 20)
Escherniacal ATCCETE) Tt 24
Uncote Sampe () m U
Mmaﬁﬁﬂ%ﬁgg 3Fin Less fhan 10 More than 347

Conclusion: AHC based antimicrobial coating has exhibited at least 99.9% reduction on both

gram-positive and gram-negative bacteria such as Staphylcoccus, MRSA, E-Coli, Kiensiella
pneumonia, etc
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Anti Viral Test Report using AHC coating

Conclusion:
AHC has showed complete

RESULTS:

Table 1: Average total virus titre of blank, and anti-microbial treated glass-slides.

Blank Sample 1 Blank Sample 2 Blank Sample 3 Average
4.82 x 10° PFU/ml | 5.97 x 10° PFU/ml | 6.24 x 10° PFU/ml 5.68 x 10° PFU/ml
AHC 1 Sample 1 AHC 1 Sample 2 AHC 1 Sample 3 Average
i 0 1L 0 | 0 0

AHC 2b Sample 1 | AHC 2b Sample2 | AHC 2b Sample 3 Average
0 0 0 0

AHC 3d Sample 1 | AHC 3d Sample2 | AHC 3d Sample 3 Average
0 0 0 0

AHC 7b Sample 1 | AHC 7b Sample 2 | AHC 7b Sample 3 Average
0 0 0 0

AHC 9b Sample 1 | AHC 9b Sample2 | AHC 9b Sample 3 Average
0 0 0

inhibition on influenza A virus or :
HI1N1

Figure 1: According to the results shown below,. all the samples treated with anti-microbial agents (AHC 1,

AHC 2b, AHC 3d, AHC 7b, AHC 9b) showed complete inhibition influenza A virus.

E
~
)
s
e
g
=
“
2
=

°
3
o
-

oo P aee wea "
T T T T T
\’(y ‘\0\ (l,,’v ogb (‘,\v og'o
<
v Y"\ Y“\ v:b v_é
Samples
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Anti Viral Test Report using AHC coating

RESULTS

Table 1: Average total virus titre of control glass-slides and antimicrobial treated glass-slides

Mon-treated Sample 1

Mon-treated Sample 2

Mon-treated Sample 3

PAverage

1.4 = 10f PFU/mI

1.2 * 108 PFUiml

2 x 105 PFU/mI

1.53 * 10 PFWmI

AHC 23b Treated
Sample 1

AHC 23b Treated
Sample 2

AHC 23b Treated
Sample 3

Average

9 = 102 PFWmI

4 = 107 PFWml

4 = 102 PFU/mI

567 = 107 PFWmI

AHC 23e Treated
Sample

AHC 23e Treated
Sample

AHC 23e Treated
Sample

Average

1.1 x 10° PFU/ml

1 x 10° PFUml

1 = 10° PFU/ml

1.03 = 102 PFWml

Figure 1: According to the results shown below, a 3.5-logs and 4.17-logs inhibition was observed for AHC

23b and AHC23e, respectively, upon treatment comparing to the blank {control). The asterisk indicates "p

Conclusion:;
AHC has exhibited at least 99.9%
reduction on EV-A71

walues <0.05, ""p values of <D.01 and "*"p values <0.001 by 1-way ANOWVA with post-dunnett test using
GraphPad Prism version 5.00 for Windows, GraphPad Software. Asterisks indicate statistically significant

results relative to control group ( | i

EV-AT1

Lag,, Virus Titre (PFU /ml)
-
1

Samples

CONCLUSION:
Based on the data obtained. upon 24h contact time, for both AHC 23b and AHC 23e, inhibition was

observed on upon treatment with comparing to the non-treated (control).
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Anti Viral Test Report using AHC coating

MHV
6
E
=
>
: .
-
F
L]
=
- 24
>
o
3
] T T
% o o
o "|.-':' "IF
b *{: +¢
¥ oy
Samples

COMCLUSION:

Based on the data obtained, upon 24h contact time, a complete inhibition of murine-hepatitis virus (MHY)

was ohzerved on upon treatment with comparing to the non-treated (control).
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Anti Viral Test Report using AHC coating

TEST REPORT

Virucidal efficacy test of AHC23E
according to [S0 21702 Measurement of Antiviral Activity on Plastics and Other Non-Porous Surfaces

Report Number: THSG-C-0025/AHC23/0721-DWE-01-2

Report Date: 22 Sep 2021

Sponsor: Asahi LifeCare Technology, 47 Pandan Road, Slngi pore B09288
Names of Test Articles: AHC23E Anti Microbial Coating on PC film

Test Article Size: 50 x 50 mm flat surface

Lot Date: 24 May 2021

Test Article Received: 7 Jun 2021

Test Time Period: 16 Jun to 17 Sep 2021

Conclusion: —

The virucidal product, AHC23E, weas quantitatively evaluated for virucidal activity on polycarbonate film.

A H C h aS eXh i b i te d at | e ast 9 9 " 9 % This test was conducted according to 150 21702:2019, with test method based on incubation of viral

. . inoculum (Human Coronavirus OC43) in contact with treated and untreated test specimens. A contact
point of 24 hours was selected with inoculum drying risk being managed carefully. Following exposure to
re d u Ctl O n O n O C4 3 VI ru S (S u rro g ate the contact point, the inoculated virus was recovered, with concentration of infective virus determined.
M 1 Antiviral performance was determined by comparison of recovered virus between treated and untreated
to SarS_COVZ COVI _19 VI ruS material, after the 24-hour incubation. Antiviral performance is reported as both the Log10 and %
Reduction relative to the untreated control sample.

The following antiviral efficacy results were quantified:

Inoculum: Human Coronavirus (Betacoronavirus 1, OC43 strain)

Test Specimen Interval | Result
AHC23E coated on polycarbonate film
Treated Virus Concentration [ Omin_ [ 5.8 Logw TCIDss / cm®
Percent Reduction = 99.9% | 24 hours | 2.8 1y 10 Reduction

Positive (Untreated) Control
Control Virus concentration [ Ohr ] 6.3Logu TCIDss/ e
Virus concentration | 24 hours | 6 Logss TCIDss/ cm’

Gaurava Mishra
Country Head

<™, TUVNORD (Thailand) Ltd. |Singapore Branch)
TUV NORD J 25 International Business Park, #03-107 German Centre, Singapore 609916 )
Sl Tel: +65 6304 6700 Email: singapore@tuv-nord.com URL: www tuv-nord.com)/sg
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Methodology

Adopted from ASTM D4828 - Standard Test Methods for Practical Washability
of Organic Coatings

e Check WCA & other properties of sample before
test

* Soak the 3M sponge sufficiently with tap water

* Place the wet sponge and holder at one end of the
panel so that its long axis is parallel to the length of
the sample

e Turn on pump to add water or Ethanol 70% while
the equipment run

* Allow the sponge to travel specific number of cycles

* Check WCA & other properties of sample after
specific number of cycles

» Test pieces were sent for Mueller Hinston Agar
(MHA) Plate Testing using E-Coli BL21 in accordance :
to JIS Z 2801:2010 “Antibacterial products-Test for Speed: 37+1 cycle/min

antibacterial activity and efficacy” Load: Dry sponge + holder = 1kg
* Incubation period — 24 hours

December 2021
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Bacterial Efficacy based Percent reduction after 24 Hours
Contact with water as cleaning media

Sample condition:
- Sprayed 2 pass at 5cm distance - about 1 micron thickness

- Contact period: 24hours
- Incubation period: 24 hours

Value of . .
antibacterial Value of antibacterial
Test Pieces CFU activity activity
. (Percent reduction)
(Log,, reduction)

Initial inoculated cells 129 x 104 - -
Blank Control 80 x 10° - ;

AHC23 @ 0 wash 37 x 104 233 99.54

2
AHC23 after 5K washes 23 x 105 154 97 15

with water as media

AHC23 after 10K washes ;g5 , 445 0.62 76.31
with water as media
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Bacterial Efficacy based Percent reduction after 24 Hours
Contact with 70% Ethanol/30% Water as cleaning media

Sample condition:
- Sprayed 2 pass at 5cm distance - about 1 micron thickness

- Contact period: 24hours
- Incubation period: 24 hours

Value of Value of
Test Pieces CFU antibacterial activity | antibacterial activity
(Log,, reduction) (Percent reduction)
Initial inoculated cells 109 x 10° - -
Blank Film Control 26 x 10° - ;
AHC23 after 500 wipes with
70% Ethanol L 4.19 99.99
AHC23 after 1000 wi
ST S0 S Rl 2740 3.98 99.99

with 70% Ethanol
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"Hydrophibicity Effect of coated surface after

Water or 70% Ethanol/30% water washes

Number of washes with 10K
water WEHIES

Water Contact Angle after 114.0 101.1 101.6
Wash

Number of washes with 500
70%Ethanol/30% Water Washes

Water Contact Angle after 113.5 110.8 111.2
Wash

SLOW (Hydophilic) SPEECY (Hydrophobic)

Note: Degree of water beading greater
than 65° is considered hydrophobic
and is considered super hydrophobic if

 / greater than 110°
L .

December 2021
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Anti-Bacterial and
Anti Viral Varying
Contact Time
Testing
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JIS Z 2801:2010 “Antibacterial products-Test for antibacterial activity and
efficacy”

Method of Test

This test determines the potential of the test agent to disinfect hard, non-porous
surfaces contaminated with Escherichia coli. The value of antibacterial activity obtained
by the testing methods of this Standard shall not be less than 2.0 for the antibacterial
efficacy.

AHC23b coated samples were used in this experiment. MRSA was added onto each
samples and covered with sterile covered glass. The test inoculum was left on the
samples for varying contact time - 0.5hr, 2hr & 24hr. After incubation, the number
of colonies in a serially diluted petri dish in was counted.

Materials used

Test microorganism: Methicillin-resistant Staphylococcus aureus (MRSA;, NCTC12493)
Agar: Mueller Hinton agar (MHA)

Samples: AHC23b coated onto polymeric substrate

Contact time: 0.5, 2 and 24Hrs
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Contact time Testing by TUV-SUD

[TEST REPORT: 7191267836-CHM21-01-RC
TEST REFORT: T131267836-CHM21-01-RC

Date: 10 SEP 2021 Tel: +85 69736171
10 2EP 201 18"
Client's Ref: - Email: Randy.CHIN@tuvsud.com ot
Note: Thiz raport iz szued subject to e Testing and Certfication Regulations of b 0 Grow ndthe Geners PS8 Singanrn
Tenms and Conditons of Busness of TOV S0D PSB Ple Lid. In addton, i res emed by the terms st out PSH Sngare
et regort R
SUBJECT Add val -
nclpees RESULTS
Antibacterial Activity Evaluation -
CLIENT
R Test micmorganism
sahi Lifecare nology . "
e {Bactenal cels iInoculxad per tes! place
Spapore B03262 ' = ' R R T T VallE of Artinactena Achity
s 2 i
. . test microomanism per fest plece
i Meshigli-esictant Staphyicoccis ureus (MRSA) Tt per test
e T [MCTC 12433)
SAMPLE SUBMISSION DATE / TEST DATE 0 howr 110 000
12 Aug 2021 / 18 Aug 2021
30 ming 170 000
DESCRIPTION OF SAMPLE \Uncoated Sampie {Conbrol) a -
One coated sample was submitted by the above company, as follows: 2 hiours 120 000
Product Description AHC238 Coating Solution 24 hours 150 000
Batch no. AMS 100821 1 hour . -
BHCTIB ':05”9 Soltkan 30 mins Legs tham 10 More than 423
METHOD OF TEST
The evaluation of anibadterial activity was condudied based on: Batch no.. AMS100321 2 oS L85 than 10 Kore than 4.7
JISZ 2801:2010/A1:2012
“Antibactenal products — Test for antibacterial activity and efficacy”. | 24 howrs ‘ Less than 10 Iiore than 4.2%

Test microorganism(s) used :
Methicillin-resistant Sfaphylococcus aureus (MRSA) (NCTC 12403)
Size of Coated Sample: 5 cm x 5 cm

Size of Uncoated Sample: 5 cm x 5 em
Size of film: 4 cm x 4 cm polyethylens fim

Ve e i 327 Conclusion: AHC23b coated surface
exhibited anti-bacteria efficacy of
_ﬂ >99.99% within 30 mins of contact time P

Laborzory:
TUv 50D 733 Pee. Lid.
k.

Page1ofd




1ISO 21072:2019 — Measurement of antiviral activity on
plastics and other non-porous surface

Testing Method and Conditions

Control and sample were cut into 20 mm x 20 mm pieces.
Prior to testing, the samples were sterilized by UV for 15 min.

3 control samples and 3 test samples were required. 3 control and 3 test samples were
inoculated with 0.2 mL of MHV at a concentration of approximately 107 PFU/mL.

Incubated for a contact time of 15min at room temperature. A cover slide is added onto the
virus droplet to prevent evaporation and ensure maximum contact with the test surface.

Attjctih(cai required time interval, a neutralizing broth, soya casein lecithin polysorbate broth was
added.

Following the neutralization, 20 mL of DMEM was added to the controls and samples to wash
out the virus. With appropriate dilutions, the infectivity titre was enumerated using NCTC
1469 cells through the plaque assay.

The antiviral activity is calculated by comparison of the antiviral test material to the control.

Material Used

Virus Used : Maurine Hepatitis Coronavirus (MHV)

Test Sample: Polymeric substrate coated with AHC23 antimicrobial solution
Control: Polymeric substrate without any antimicrobial coating

Contact Time 15 mins
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- Imestitute of
w Bloanginaaring
ard Biimaging
{1:3:)
Results
Contact time: 15min, room temperature
Control: Uncoated Infectivity titre Aver
surface |PFU/sample) a&e
1 820000
2 820000 TE&7000
3 660000
Infectivity titre . . Limits of detection
Test sample (PR sampie) Antiviral activity (%)
1 1] 99993 5leg
2 1] 99.999 5 leg
3 0 99.999 5 log
|3, = 5| = 0.5
5, -5, < 05 Conclusion: AHC23 coated

where 5,=2.1, 5% =24and 5,=1.9

_ ) surface exhibit anti-virus
The test result are valid as the both of the conditions above are met. . . .
et efficacy of >99.99% within

The test fabric showed an overall reduction of 99.999% when tested against MHVY with a 15min contact

time. The limit of detection is 5 log reduction. The newtralizing buffer did not cause any toxicity 1o the 1 5 m i n s Of co nta ct ti m e
host cells.
Test report prepared by: Test report approved by:

/0l —

Dr. Jeremy Tan Dr. Yang ¥i Yan
Senior Research Scientist Covering Executive Director
IBB |BB
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NEA Approved List of Antimicrobical Coating Solution against COVID-19

Published and updated as of

13 December 2021

S/N

Product Name

Nanoshield

AirTumTec Pro
(Not commercially
available off-the-
shelf)

airDefender Anti-
Microbial Surface
Coating Solution

Asahi Lifecare

Application
method

Film

Peel and stick
onto surfaces

Spray

Durability and efficacy data

Yes, >3.6-log reduction of SARS-CoV-2 within
15 min, after a simulated cleaning with 90
wipes of ethanol or detergent.

Yes, 2.67-log reduction of hCoV-229E within

Coating is applied 15 min, after 2,000 cycles of abrasion
by manufacturer according to ASTM D4060

Spray

Coating to be
applied by user
according to
direction of use

Solution

Test material: Ceramic

Yes, 0.8-log reduction of human coronavirus-
229E within 65 min and 2.9-log reduction
within 170 min, after a simulated cleaning
with 100 wipes of ethanol.

Test material: Stainless steel
Yes, 5-log reduction of murine coronavirus-

Antimicrobial Coating Coating is applied MHV within 15 min, after a simulated

Solution AHC23B
(Not commercially
available off-the-
shelf)

by

cleaning with 1000 wipes of ethanol.

manufacturer or Test material: Polycarbonate film

appointed
distributor

Efficacy class

Class A

Class A

Class C

Class A

A total of 52 products have been evaluated based on data provided by suppliers, in accordance with the criteria as stated in the Technical Guidance on the Testing of
Self-Disinfecting Surface Coatings against SARS-CoV-2.



https://www.nea.gov.sg/our-services/public-cleanliness/environmental-cleaning-guidelines/guidelines/technical-guidance-on-the-testing-of-self-disinfecting-surface-coatings-against-sars-cov-2
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In summary

Bacteria Tested under JIS Z2801:2010/A1:2012 Viruses Tested Under 1SO21702

Staphylococcus aureus (ATCC6538P) EV A71 (Hand Foot Mouth Disease (HFMD))
Escherichia Coli (ATCC8739) HIN1 (Influenza A)

Bacillus subtilis (ATCC6633) MHYV (Maurine Hepatitis Virus)

Methicillin-Resistant Staphylococcus aureus 0OC43 (Human Coronavirus and surrogate to Sars-Cov2)
(NCTC12493)

Streptococcus pyogenes (ATCC19615)

Kiebsiella pneumoniae (ATCC4352)

Pseudomonas aeruginosa (ATCC15442)

Bacteria Tested Under ASTM E2180-07 on Polymeric or Washability Test ASTM D4824 followed by

Hydrophobic Material based on 10X wash cycle ASTME2180-07
Staphylococcus aerues (ATCC6538) Escherichia Coli (ATCC8739)
Kiebsiella pneumonia (ATCC4352)

BACTERIA Tested Under JIS Z2801:2010/A1:2012 For Virus Tested Under 1SO21702 For Contact Time 15mins

Contact Time 30mins, 2 hours and 24 hours MHV (Maurine Hepatitis Virus)

Methicillin-Resistant Staphylococcus aureus (NCTC12493)

Test Done Under ISO 10993-5:2009, ISO 10993- U.S.21 CFR FDA Regulation Part 175.3000 Clause (c)(4)
10:2003 Food Contact Test

Cytotoxicity Test Pass

Acute Dermal Irritation Test
Skin Sensitization Test

AHC Based Antimicrobial Coating could attained >99.9% Efficacy on both bacteria and Viruses and proven to be

safe on the surface coated.
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Examples of AHC
End-Users
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The Mills International

Anti-microbial carpets & flooring alternatives for exhibition halls

* Created a new line of product: EXPOflor

SINGAPORE'S 1ST

ANTIMICROBIAL
EXHIBITION CARPET

Keep Your Exhibition and Event Safe

BASICS SAFE+
KILLS 99.9%

VIRUSES & BACTERIA

Source: https://expoflor.com.sg/

December 2021



ASAHI

LIFECARE TECHNOLOGY

N Nostalgia Hotel Singapore

NOSTALGIA HOTEL SINGAPORE

* Boutique Hotel situated at Tiong Bahru

* Coated AHC7 for their hotel room, including
curtains, carpet, bathroom

* Other high touch areas coated includes phone,
remote control, switches and doorknobs

Source: https://www.hotelnostalgia.com.sg/

Source: https://www.hotelnostalgia.com.sg/
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[ 2 ] Air Robot Purifier

PicoX

Simplify Infection Risk™

e Air Purifier Robot

e Circulating the air in the
environment by cleaning the
air by going through HEPA
filter

* HEPA filter is coated with Asahi
Lifecare’s Antimicrobial
solution making changing of
filter safer

December 2021
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Coating on Operational

Ambulance
1. Ambulance External Backdoor Handle
2. Ambulance Internal backdoor Handle
3. Driver’s steering wheel and Seat

4. Oxygen Knob (inside of Ambulance)
5. Yellow Bar Handle

6. Ambulance Seats

LLLLLLLLLLLLLL



ASAHI

LIFECARE TECHNOLOGY

PAC‘HC HEALTHOARE
Activity Centre
RFRiERE
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Others

East Coast GRC — All the
lifts and touchable area

All Saints Elderly Home
Methodist Church
Bethel Child care Centre

Keppel Tower

Filters Manufacturer
Carl Zeiss Office/Lab

Car grooming services.
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Thank you

KH Chew

Technical cum R&D Director
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