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(1) Corona pandemic & Antimicrobial Environment Necessity

 By reducing the risk of infection in every store due to COVID19 pandemic, making 
antibacterial environment where the customers and employees can contact to ensure the 
safety of store operations and continuous activities of businesses and customers.

 A Proposal for the Application of Antimicrobial Environment in various Stores

 Method of proposal implement: High Transparent Antimicrobial Film is attached and 
installed in the areas and spots where people can contact in the store

I. Introduction
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(2) Proposed Antimicrobial Environment

 Inevitable contact occurs when ordering and delivering products

 Bacteria and viruses may persist on the table face

 As non-face-to-face sales are preferred, ordering by kiosks significantly increase.

 Various kinds of products and services are provided and may by also exposed to bacteria and 

viruses.

Customer and Employee Contact Environment

I. Introduction
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 Door handles at the entrance of the store are touched by everyone entering and leaving

 Residual bacteria and viruses can cause infection by contact others

 Each tables in the stores can be attached with each others as the customer needs.

 Bacteria and viruses may move and persist on the table face

Contact area/spot and service environment in the store

(2) Proposed Antimicrobial Environment

I. Introduction
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(1) Summary of High Transparent Antimicrobial Film 

1) Securing 99.9% surface antibacterial capability

2) High transparent film does not affect the appearance of attachment

 Does not affect the interior of the store

 90% or more Transmittance and 2% or less Haze

3) Hard coating and inner door performance can make the surface strong and not easily 

contaminated.

 The hard coating film protects the surface of the table

 Hardness 3H or higher

4) Made of harmless materials to the human body

Features of the proposed product

II.  High Transparent Antimicrobial film
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- U.S. Environmental Protection Agency (EPA) 
approved zinc oxide as a safe antimicrobial agent

- The Food and Drug Administration (FDA) 
recognized zinc oxide as a safe food additive

▣ 99.9% Zinc Oxide Safe for Human Body

Virus protection Easy Cleaning Anti-Fingerprint Anti-Fog

Transparent divider, table 
mat, floor mat

Cell phone protection 
film (with Anti-Fingering)

Face Shield, MaskAttach to various areas 
where contact is essential

(2) High Transparent Antimicrobial Film Overview

▣ Additional film functions other than antibacterial functions

II.  High Transparent Antimicrobial film
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◈ New Technology in Development Technology
- 99.99% anti-bacterial capability is certified as a film with hard coating of zinc oxide 
harmless to human body on PET

- Ag and Cu, which are commonly used, are opaque due to the nature of metals, and 
are limited in use because there are substances that are harmful to the human body 
depending on conditions

◈ Key contents of development technology
- The appearance of the existing product is translucent, but the antibacterial film of 
RPE is not only transparent but also the surface strength is high.

Existing Cu Antibacterial Film  Commercial Zn+ Antibacterial Film  New ZnO Antibacterial Film

(2) High Transparent Antimicrobial Film Overview

II.  High Transparent Antimicrobial film
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▣ Same as existing Cu series 
antibacterial features
 Antibacterial activity levels for 

Staphylococcus aureus, Pneumonia, 
and E. coli are 5 or higher

▣ High transparent Antibacterial film
 Equivalence of antibacterial ability

5 or more antibacterial activity values 
for Staphylococcus aureus, Pneumonia, 
and E. coli (disinfecting more than 99.9%)

(3) Antimicrobial Capability Verification

▣Verification agency: KOTITI
(National Authorized Testing Agency)

II.  High Transparent Antimicrobial film
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 Item : Antimicrobial film (+EC)

 Code : REH-B3-75SP

 Base Film : PET 25~250um

 Anti-Bacterial Hard Coating Film 

(High Transparent ) 

 Includes Easy Clean performance

 Base Film and adhesion can be 

changed as requested

 Anti-Fog coating is possible on the 

back.

(4) Product and Providing Spec

II.  High Transparent Antimicrobial film
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(1) Solution overview & Antimicrobial Capability Verification

▣ 4NS Zinc Gluconate Organic/Inorganic 
Hybrid Antimicrobial Solution

 OH Alcoholics are attached to the function of alcohol 
hand sanitizer, bacterial protein deformation, and cell 
wall lipids (same function as alcohol disinfectants on the 
market)

 Destruction of bacterial cell walls by Zn ions and 
inhibition of proliferation of coronavirus.

 -99.99% purity or higher due to the development of 4NS 
method; enhanced solubility prevents precipitation

 Increase usability with sanitizer and sprayer

▣ Zinkgluconate 0.5% Solution Test Results

 Hypoallergenic Judgment by Korea Institute 
of Skin Science

 KCL Antibacterial Test Results 99.9%

III. Zinc Gluconate Antibacterial Solution 
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 4NS Zinc Gluconate: 99.99% high purity 4N Zinc Gluconate solution

 Technical summary: High purity Zinc-Gluconate synthesis and aqueous solution dispersal 

technology suitable for the manufacture of non-depleted full aqueous solutions

 Full aqueous solution that absorbs quickly and leaves no residual

 Anti-aging, antioxidant, skin regeneration, antibacterial, anti-coronavirus, nutritional 

supplements, etc.

 Does not precipitate for long storage

 Existing aqueous solution will result in solid deposition after 6 months.

 Dry after spraying 0.5% solution on the glass surface: Transparent residual visible

Solution stored for 2 

years does not cause 

of precipitation

(2) Summary of RPE- Zinc Gluconate solution 

III. Zinc Gluconate Antibacterial Solution 
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(3) Component analysis data … Zinc Gluconate solution ICP data

Element 10% Solution (ppm)

Zn 9630.68

Pb ND

Cd ND

Fe 13.39

As ND

S ND

[Content Measurement Results by Substance]

 The Zn content in the 10% Zinc Gluconate solution is 9630.68 ppm, 

which is measured at 1% level in the sample

 Pure Zinc Gluconate, which does not include processes such as 

dilution, is distributed in 10 to 14% by calculation based on 

molecular weight

 No toxic substances in the ingredients have been detected

 Establishment of Zinc Gluconate's component analysis and analysis 

process in collaboration with Professor Lee Sang-yeop of the 

Department of New Material Engineering at Hanbat National 

University and joint laboratory practice

 The joint laboratory for analysis is a KOLAS certification institution.

III. Zinc Gluconate Antibacterial Solution 
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(4) The efficacy of Zinc Gluconate solution  & Zinc material

[ Zinc Application Research Document ]

 anti-aging 
 anti-oxidant astringent 
 anti-acne agent 
 anti-inflammatories
 anti-redness restructuring and 

replenishing agents 

 Zinc gluconate: Zinc efficacy + skin absorption 
 5-Alpha Reductase (DHT) Removal: Hair loss 

prevention effect 
 Remove dandruff & reduce pores 
 Good for boring scalp, regenerating damaged 

scalp 
 Thickening hair (South America uses ZnCl2)

Skin care Hair Care

III. Zinc Gluconate Antibacterial Solution 
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