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Background of Development - . -~ . K™
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TheWorld Health Organization (WHO) announced the COVID-19
a_glebal endemic that surpasses a pandemic.

‘K COPPER PLUS’ antimicrobial plastic was researches and developed in order to protect the world
populafion fég/mfwwéﬂd@f The_gi@od‘ly &2/[98 o

N
S 4-§x

N

Coll®,

\ A5 TR N < o \  b kS / S ;_ \ . l',"
COVID-19 virus is passed on by droplefs or discharge from the nose when an infected person coughs or sneezes. The
virus in the droplets can survive up to 72 hours on plastic, and up fo 48 hours on a stainless steel. But the COVID-19 Virus

S \

cannot survive more than 2 hours on copper.




Background of Development i S

Half life of Coronavirus and
SARS Virus

Half life means the fime it fakes for the infectious virus's number to
decrease to half.

® Coronavi
: | 7 e BAR
6 S
\ " 5
2019-nCoV 4
[ Negative [] Positive 5
2
- ‘ 1 I
.

Copp CGl’dbO Stainless Plastic

steel

Cited from : The New England Journal of Medicine /
2020416




Background of Development

K COPPER
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Preparation for viruses is not an optfion

It has become indispensable.

Experts warn repeatedly on resurgence of the virus and there are many

asymptomatic people who fested p@sitive.

= o1l
BRI
25| TEICH - OfRIX| SHEIXE30% LS4

Spreads silently:--Those tested positive

. .
in Ye-cheon area 30% have ‘no symptoms’
it 198 01 & 379 2!
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WHO “Cannot expect COVID-19 to disappear
in the current situation” (General)
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Background of Development i Lo

I¥’s very important to prev;;ﬁ"r cross-contamination

There is limitation with only weanriwg masks and washing hands often.

1) TOEE urnico @
£0]| 2! HI0[2{A 3A|1ZH Ol &S OIAIDE S A1 A3 JY'---0 OFA T WET MC}

‘Thousands of saliva droplets’ spray
when just saying greetings...escapes cotton masks

e -

oot [ IS HhE

l 2t KILH!
P (Stay well)

o
_(J'I_l
g
=
b

8t §{ojof

Virus on the hands can stay alive for 3 hours:-
Must wash hands at least 8 times a day

@ oo5
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Background of Development i S

Install Anti-microbial copper film whicp‘haslbeen proven for anti-bacteria
and antivirus! \We are in contact with o'Ther people more than 100 times in 24

hours, by elevator buttons, door kn@bs door handles, and touchscreensl!

From the movie ‘Contagion’
Scene explaining the spread of infection from 1 patient.




Application example i L
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. . . . * . . .
K Copper plus is an antimicrobial cammunity leader in various places.

We are contributing to the prexention by supplying our products,

1) Thailand : ATM touch screens, 7-Eleven touch pads, All Government organizations, Building door handles,
Handles on Bus and subways, Hotel non-slip pads, Restaurants and schools.
2) Australia : Elevators and tables in Convention Center
International 3) Japan : Supplied copper fubes to a major Fithess Gym Franchise
4) Muslim countries: Supplied to 120 countries through the Halal organization,
5 million dollars contract with India, and received special
manufacture request of prayer mats

1) Installed on 32,000 desks in 41 Elementary, Middle, and High schools of Nowon-gu, Seoul.
2) Installed in Seoul National Universities, Koryo University, Kyunghee University, and Kwandong University
Korea 3) Installed in Yongsan-gu Office of Seoul, Kong-Neung City Hall
4) Installed in 1300 kindergartens and doctor’s offices in Daegu
5) Installed in 240 Senior community centers in Seoul, and 26 daycares in Guri City.
6) Elevators of Seoul Residence apartments

7) Installed in the interior and exterior of Seoul National Police Agency
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Application example | Overseas

K COPPER
PNTLGELR?A§P®PER PLASTIC
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Application example | Overseas
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Application example | In Koreo i L
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Applicable Products i L
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T What is Aafimicre b|

70 An’rimicrobiol}?opper

<

”~

) -
It is a strong, non-toxic, natural ant erial ma
against bacteria a@dnﬁrus such C]SM and

yboisoningm A ¥4,
'/ .




Actions of Antimicrobial Copper (4

(How does it affect on viruses?)

The bacteria recognizes the copp}ear‘*\ibn as nutrient which results in

preventing Drolifergt‘p’h and destroying them.

..?ag .J\

.0 =.%.-‘ . ;

A The bacteria recognizes the copper ion as B The copper ioninside the cells disturbs the
an essential nutrient and absorbs them. The potential difference inside and outside of
copper ion penetrates and infiltrates the the cell membranes that results in
cells. breaking the cell membranes and losing

nutrition and water in the cells.

‘0 00X

C The copper ion also attracts external D The copper ion interrupts cell respiration
kinds that react fo oxygen to and metabolism and decompose
accelerate cell damage. genome and plasmid DNA, to prevent

self-replication.

Cited from : Metallic Copper as an Anfimicrobial Surface by Gregor Grass,
Christopher Rensing and Marc Solioz Applied and Environmental Microbiology, Mar. 2011
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Efficacy of Antimicrobial Copper

K COPPER
PNTLGEgﬂgiER PLASTIC

(Antimicrobial performance comparison on each material)

.c

{f’"Jr Copper(Cu) is an excellent CInTImICFObICﬂ material traditionally.

' Copper has been used to sanitfize waiter Qnd patient freatment in the ancient Egypt. As it
has been used for dinnerware it wos‘proven effective for preventing food poisoning.
Cooper has been used fo treat dlS@OS@S such as cholera until 1032.

[Antimicrobial performance comparing experiment
of super bacteria on atypical inorganic materiall

Saw 99.9% antimicrobial ability in 2 hours only in
copper (90% dissipated in 30 minutes)

I 4fE|2|of
(e51 - werta))

2 (TYPE1)

11M
e | AgfolaA Ag 8.1M
‘ 2 (TYPE2) ™
6 \ 6.9M
4— |
|\
2— \
‘ ‘\R
2 T T I l l T Az
0 1 2 3 4 )

EX: 2| 72|#2(International Copper Alliance)

[U.S. Hospital Experiments results]

More than 90% pathogens/bacteria decreased on the

copper product surfaces - No Super bacteria MRSA
and VRE were detected.

13,842
15,000 -

13,125

==
m =

11,250

9,375

7,500

5,625

3,750

1.875

HL(E

Z%]: Salgado et al, Poster Presentation,5t Decennial International Conference on Hospital Acquired Infections, 2010
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Product Special Characteristics (4

The entire material of K Copper Plus film*is"an’rimicrobial which is different

from other products - The antfimicrobi@l copper is added to the fim resin
when making film material, and comp;ressd the material.

[Surface Antimicrobial Coating]

The surface antimicrobial ability is 100%,
but the antimicrobial ability dissipates Anfimicrobial il Surf dinsid timicrobial ability 100%
_____ when the coating layer.is.damaged ntimicrobial copper particles urface and inside antimicrobial ability b

[Antimicrobial Copper Plasticl

All surfaces

Antimicrobial ability 100%

Y% surface Antimicrobial ability 100%
Y2 surface Antimicrobial ability 100%
% surface Antimicrobial ability 100%

All surfaces except
the external surface
has 0% antimicrobial ability

The antimicrobial effect is lost in other products which coats the antimicrobial particles on the
surface when the coating film is damaged, but the antimicrobial particles are contained inside of
our antimicrobial copper plastic to maintain the antimicrobial effect semi-permanently.

26



Certification and Test Results W i

Antimicrobial Copper

1994 Southampton Univ. Antimicrobial property of copper and copper alloy against Legionella was proven

w

2000 Antimicrobial property of copper and copper alloy against E.coli was proven

2006 Antimicrobial property of copper and copper alloy against metacillin-resistant MRSA was proven

| 2007 Antimicrobial property of copper and copper alloy against C. difficile was proven

2007 Antimicrobial property of copper and copper alloy against Influenza A(HINT) was proven
2008 Approximately 300 alloy was registered with the EPA of the U.S.

2009 Antimicrobial property of copper and copper alloy against VRE was proven

201 Asan Medical Center laboratory of Korea research on the MRSA and VRE

| 2012 MRSH extermination was proven “
2013 Norovirus extermination was proven
2014 Inhibitory effect on Bird Influenza was proven

2015 Inactivation effect on the MERS virus was proven




Certification and Test Results W i

Proved the Anti-Covidl19 effect of K Copper Plus for the first time in the world.

As a result from tests from Biosafety Center @t Koryo Univ. Medical School (May 13, 2020),
it was scientifically proven that the “TPU C@&film’ can reduce COVID-19 virus by 972%.

rrTO T O R X I XTI T
PO Jt PO e «"""g‘g*‘@‘;‘gﬁr’gﬁ' atatoatada

" ey -.w,f._.*w. D L T T QO YT
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T T i CTIRTEn i

Test Report @23aaa AMEEHAN | ELELE
102841) 73 Kores University Rosd, Seongbuk-Gu, Secud, Kores  TEL (02)2286-1312 02841) MERYA 4¥7 RS 73 TEL (02)2286-1312

Test Roport Number : KUMC-MP-03 Initlation date : April 25, 2020 HHMPUL : KUMC-MP-03 USUT : 20200 049 259
Cllent : CleancU Completion date : My 18, 2120 CER B T AHBRYX : 20200 05 159

Address for Client : J21E YSA 28§ iR 17985 85

CleanCu's ‘K Copper Plus’ film contains copper and has the ability to pre-
vent infection by SARS-CoV-2, which causes COVID-19. Using CleanCU's K
Copper Plus film in areas where COVID-19 is prevalent will help prevent
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Certification and Test Results W i

Proved the Anti-Covid19 effect of K Coppéirtsplus for the first time in the world.

As a result from fests from Biosafety CenTer_,of'Koryo Univ. Medical School (May 13, 2020),
it was scientifically proven that the "TPU GEFfilm’ can reduce COVID-19 virus by 972%.
R

Virus value (log) Analysis

The number decreased considerably than the Control.

A5 vi i . ) )
10%5 virus titer 1074 virus titer 103 virus titer
65
55 45
e
60
¥ c\
s ” 50 -
2 g )
) =
) 55 H ¥ 35
S p- ] -
P < S
é E 45 H
Z i £ & 30
4 H 2
? 3 w“w 3
4 ' 25
] 18 20
0 05 2 ] ] u ] 08 H ¢ ] u 0 08 H 4 8 u
o ilis &1 57 6 55 53 a3 o ilin S0 4 s " “ 18 il 4 8 6 % 0 2
4z2_10% 61 57 59 56 55 59 HZF 1 50 1] 48 % 4 H 423 100 a1 2 ) EH} 1 37
Time (hour) Time (hour) Time [hour)
~B-cu BB 10 421005 ~a-cUs BB 100 22 10M a-cus BB 100 =2 100
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Certification and Test Results W i

Proved the Anti-Covid19 effect of K Coppe‘ili‘t Plus for the first fime in the world.

As a result from tests from Biosafety Center p‘f Koryo Univ. Medical School (May 13, 2020),
it was scienftifically proven that the TPU C‘Q film’ can reduce COVID-19 virus by 972%.
by

Virus Inactivation performance analysis of the
antimicrobial film compared to the control

Almost 100% of the virus exterminated on any large number of Covid-19

virus titer (Log10)

1045 Parafilm(CHZ ) CHY| cu film(HH2) 10M Parafilm(CAZ 2) THY| cu film(HE2) 103 Parafilm(TAZ ) CHY| cu film(HE2)
200 plaque Z2 & plaque 224 & plaque 22§
1000 100 1000
60.0 0.0 200 90.0
- 00 - %00 - 00
3 3 £
40,0 Z‘ 700 ’:‘ 00 ‘:n 700
£ ) £ €00 £ 0
: : :
200 ; 0.0 E 00 ; e
§ ©0 § 00 § 00
e 0.5 2 4 8 24 Z S E ¥ z 5
: £ 00 & 00 E 00
105 14.0 381 214 365 972
—r—1074 330 6.0 9.0 420 20.6 100 . 100
; : s : u A
00 00
——10"3 0.0 3.7 333 778 96.7 0 0 05 2 4 3 2 0.0 ° s 2 2 s 5
Time (hour) BED e o0 w0 M1 a4 %S 902 IS o0 B0 60 %0 @0 s gEIqe e oo 0 w7 B3 mMs s
B 10'5 10N =8 10°3 Tiee (bowr) Time (bou) Time (hour)

Summing up the test results, the K COPPER PLUS film which contains copper can inactivate the infection of
SARS-CoV-2 that causes COVID-19. Therefore, by using the K COPPER PLUS film in the area where the
COQOVID-10 proliferates, it can contribute to preventing widespread of infectious diseases.
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Certification and Test Results

[ U.S. FDA Compliant Test Results of passing the food contact vessels standards]

™ JK BioScience, Inc. u JK B ical L
Owe Quabry Service Becomes Tour Business Swrcess 1926€ A0
Food, Ong, Coumenic, Medical Oevces Owr Quabity Service Becomes Your Busivess Success
Arahymcat Laberstories * Analymical Laboratories
February 14, 2019
Attn: Lee, Kyungmin CERTIFICATE OF ANALYSIS
Clean cu
39, Eunhaengyeongsajeong-ro 23beon-gil,
Gochon-eup, Gimpo-si, Gyeonggi-do, CUENT:  Cleancu REPORTING DATE: 02/13/2019
Republicof Kores 39, Eunhaengyeongsajeong-ro 23beon-gi, SAMPLE RECEIVED: 01/31/2019
Gochon-eup, Gimpo-sl, Gyeonggh-do, LABORATORY NO.: 19-1189
Sucanmery of T Nesukts foc Samole: epublicol Korea ’ DATE SAMPLED : 01/31/2019
Study Title: 21 CFR 177.1520 Bopublic of :
PROJECT CONT. PERSON: Lee, Kyungmin CA STATE ELAP NO.: 2968
The ab subject was by K Analytical L N-hexane and xylene SAMPLELD.:  Cleancu antimicroblal copper PE
extraction study was done in accordance with the 21CFR177,1520, conducted from January 31 to February 14, INVESTIGATION: SEE BELOW
2019, PAGE: 10F 1
Maximum extractable fraction studies were on the samples In with 21 CFR
177.1520. The pre-weighed sample is extracted at 50°C temperature in N-Hexane for 2 hours and filtered. The Maoximum Extroctable Froction |
filtrate is evaporated and the total residue weighed as a measure of the solvent extractable fraction. The sample Solvent Result Units  CFR Limit Method
is extracted in xylene by heating and stirring in a bottle with little free space. The solution is allowed to cool
without stirring and is filtered off; the total solids content of the filtrate is then determined as a measure of the
solvent extractable fraction. Maximum Extractable Fraction 185 % 5.50 21CFR177.1520  02/12/19
in N-hexane at S0°C
The result for the analysis of maximum extractable fraction in N-hexane is 1.85%, which doesn't exceed the 5.5%
limit and the maximum extractable fraction result in xylene is 2.98%, which doesn’t exceed the 11.3% limit of the
FDA as specified in 21 CFR 177.1520 (c) 2.1. based on lab report No. 19-1189. Please refer to the attached Maximum Extractoble Froction Il
Certificate of Analysis for more detalled information. Solvent Result  Units  CFR Limit Method Analyzed
Testing Results: Maximum Extractable Fraction 298 % 13 21CFR177.1520  02/12/19
Sample N-hexane N-hexane xylene xylene Method of Analysis in xylene at 25°C
Result (%) Umit (%) Result (% Umit (%)
Cleancu antimicrobial 185 550 298 13 21CFR177.1520 Note: u
copper PE Al samples
Approval By: Roy Lung, Laboratory Manager
Pagelof2
Signature:
and CA = aborataces
1920 £ GLADWICK STREET RANCHO DOMINGUEZ. CA 90220 P. 213.292 6474 F. 213 292 0475 ino@RMbioscionce com www ABoackence. com
FDA Consuting and CA. rogram Centied Latoratories
1926 E GLADWACK CAw220 P. 2132920475
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[ Certificate of Patent : Antimicrobial Plastic / Antimicrobial Plastic with enhanced plasticity ]

Es-l =
- e ES=S
CERTIFICATE OF PATENT = r=)
CERTIFICATE OF PATENT
=3 | 10-1972876 &
Paet Humber 23 | 10-1709220 &
Patent Number
Ilulw H 10-2017-0065800 =
“""22.‘ 20174 05y 299 ll!!“ 7 10-2015-0056140 =
8y 2019 049 229 "EE- s S
e e s8y 2017 02F 16%
: : - -~
; - Received patent registration for , _ , S
SO 0 s ‘antimicrobial plastic’ by infegrating e Received patfent registration for a plastic with
copper(CU) fo plastic HUME BIAY B2 FAAY enhanced ability to modify and process, when
BOIAK pwee making products with the material
0|24 2I(781015.++++4++ ) EHUK rewcne
2715 YA SUE 200, 119§ 14012 (BLE, BLFAX|Q) Pt e R

MESWA O ZF 2 ER3U4, 10159042 (HAHE. S0 E)
WA weotcr
0] Z 21(781015-#+***** ) WK e

2715 YRA SR 200, 119 14012 (BLE, BLFEX|Q) 0|2 21(781015-+++++%)
MEBSWA 0L DRI, 101FI042(HHE, SHOI}HE)

’HEI_ YL TRHY, 0 w2t BHERYURO SEUAZ S FYHLCL 9lo] WHe rEsY 0f M3 EHSEAN0 SEEUSS SHILCE
msmmwtma:hmmmmu&mm&ﬁp;mwﬂnimw This is to certify that, in accordance with the Patent Act, a patent for the invention
P d has been registered at the Korean Intellectual Property Office.
'
O 20194 04 229 2 Qrese wle 20174 119 299
e FRANYE wUSMR
& =
COMMISSIONER, CEMSM'IS?ONJER
= ‘{ "~ KWANIITELLECTUALPROPERWOFHCE e *{%. KOREAN INTELLECTUAL PROPERTY OFFICE
=018 9 o4 % = A 2
by 1 O T
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[ Certificate of Analysis : Test results on 2 types of TPU film with enhanced durability than the PE film ]
TPU : 99.9% exterminated after 12 hours / TPU3190 : 99.999% exterminated after 24 hours

NEEEA ANEEHA

YAMBE © C7 1500258

LURAY 8 CTEOETRN
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LA NS A CTIS(ese 7. AERD 2amn ]
2amn e oo y AR A e OUNY: EBENRCln al SRR

5 488 (Clem & o e ae —

D% NS : WHMBClon cul AIDE | KB NE. NEBLE OF% 2: WC BTN 208 ERVANENNT B0

OF 4: 20 YEA J88 ERSNREZME N ID (CRYmL) | (CPUimL) %) | o : ke

o - g, P— = = o |3 = 3. NEY ¢ 0 G4 W - 1SS 06w TR
3. ANZ : 2 00N O - D12 0OF W o BLANI 8 x 5 x LASERAS 851 BER2
= a2 - =

SARERIA BT S99 guas (VIS NIV x10° | <W0 %3 SARY: RS 48 W@

- NS 't R 1!
sNEe P RE VAR = x 'ﬂn”m 30202 T P

B ARNEE RUESHY  AANK 1o= 10" 1310 - (1) Jis 7 01200
(1) XQL#H-1008:2011 20 ap
=g Ty
wasw lyeirdriz 10 x 1t <10 %939 7. NSER
e R AE 1) W@ AN I
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Test analysis on antimicrobial ability by exposing the antimicrobial | Test analysis on antimicrobial ability by exposing

copper applied TPU film and sheet on E. Coli and Styphilococcus the antimicrobial copper applied TPU 3190 film

and sheet on E. Coli and Styphilococcus(Food

(Food poisoning bacteria) for 12 hours
poisoning bacteria) for 24 hours



Certification and Test Results W i

[ Certificate of Analysis 1: Test results of EVA/PE used to make tube, and LDPE used for making plastic gloves
LDPE : 99.9% exterminated after 12 hours / EVA+PE : 99.999% exterminated after 24 hours
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Antimicrobial ability test certificate acquired by exposing Antimicrobial ability test certificate acquired by

antimicrobial copper applied LDPE film and sheet to E. Coli and | exposing antimicrobial copper applied EVA+PE film

Staphylococcus aureus(food poisoning bacteria) for 12 hours and sheet to E. Coli and Staphylococcus
aureus(food poisoning bacteria) for 24 hours
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