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Vray Device/Application Instructions

Charge the unit (takes 2-3 hours to fully recharge).

Lightly press the power button for 2 seconds to turn the unit on (Safe Mode is the default).
Please refer to the chart below for time assessments for each strain.

Set the timer for 5, 10, or 15 minutes. Default time is 5 minutes.

Place Vray over the area you wish to sanitize (it will beep every 10 seconds during use).
After using, lightly press the power button for approximately 2 seconds to turn off.

This unit has a Safe Mode - when tilted, the UV-C light will automatically turn off.
To Override Safe Mode:

)
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Lightly press the power button for 2 seconds to turn on.

Lightly press the safety button for 2 seconds to deactivate the safe mode. The light on the button turns off.

Place Vray over the area you wish to sanitize (it will beep every 10 seconds during use).

Use the override for sanitizing bulky items — desks, chairs, rugs, etc.

When you are done, lightly press the safety button to activate the safe mode or push the power button more than
2 seconds to turn off.

Test Result Assessments between Strain Samples and HygenX™ Vray
See % reduction of the strain based on time and distance from the sample indicated on column headings.

5 Seconds 5 Seconds 10 Seconds | 30 Seconds 5 Minutes
at5cm (~2”) | at 20cm (~8") [at20cm (~8") | at 20cm (~8") at 20cm (~8")
COVID-19 99.99% 98.531% 99.853% 99.99%
Escherichia Coli (E-Coli) 99.9% 99.9%
Pseudomonas Aeruginosa 99.9% 99.9%
Staphylococcus Aureus 99.9% 99.9%
Klebsiella Pneumoniae 99.9% 99.9% Killled! im 5-30 seconds.
MRSA 99.9% 99.9% See columns at left.
Salmonella Typhimurium 99.9% 99.9%
Bacillus Subtillis 99.9% 99.9%
Vibrio Parahaemolyticus 99.9% 99.9%
. *Human Coronavirus are larger cells and require

Human Coronavirus more time to destroy. See columns at right. 99.997% 99.997%
Influenza A Virus (H3N2) 99.999% 99.999%
Human Rhino Virus 99.9999% |99.9964% @ 6"
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B Research objectives
Research on the control effect of COVID-19 by the Vray UVC lamp device

B Purpose of the Test
- Multiple studies conducted have proven the efficacy of virus extinction by light energy of
various wavelengths.
- This study is conducted to verify the use of Hygenx Vray UVC lamp device in destroying
Covid-19 Coronavirus.

B Research Contents and Methods
1. Virus acquisition
- SARS-CoV-2 (NCCP 43326) was distributed by the National Culture Collection for Patho-
gens (NCCP) of the Korea Disease Control and Prevention Agency (KDCA)

2. Cell Culture (BL2 Facility)
(The day before infection)
- Vero E6 cells were seeded on 96 well cell culture plate at the concentration of 2x10*/well in
the BL2 facility
- For cell culture, DMEM media containing 2% Fetal Bovine Serum were used
- They were incubated in the CO, incubator under conditions of 37°C and 5% CO,

3. UVC lamp irradiation (BL3 facility)
(The day of infection)

4. Prepared cells, and Vray with the UVC lamp requested to PRIMETECH Co., Ltd./Hamilton-
Buhl were brought into the BL3

5. 100ul of virus + 0.9ml of culture medium (DMEM containing 2% Fetal Bovine Serum) was
mixed into a cell culture dish in the biological safety cabinet (BSC)

6. Irradiation was conducted at different distances and times, as shown in Table 1

7. 100ul of the reaction solution was conducted six times serial dilution into the 96 well cell
culture plate which Vero E6 cells were incubated

8. Positive control group was not irradiated the UVC lamp

9. Culture and cytopathic effect (CPE) were observed for two to five days under conditions of
37°C and 5% CO2 in the CO, incubator
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Figure 1. Schematic Diagram of the Experiment in the BL3 Area.

Table 1. UVC larnp irradiation conditions

Irradiation
Distance

Vray / 5cm (1.97”) distance

Vray held by VClaw / 20cm
(7.87”) distance

Irradiation Time

5 seconds 5 seconds
10 seconds 10 seconds
30 seconds 30 seconds
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B Research Results

Virus Initial
Concentration

3.16x107 TCID, /ml

Irradiation
Distance

Vray / 5cm (1.977) distance

Vray held by VClaw / 20cm (7.87”) distance

over 99.99% inactivated

5 seconds

over 98.531% inactivated

Irradiation Time | 10 seconds

over 99.99% inactivated

10 seconds

over 99.853% inactivated

30 seconds

over 99.99% inactivated

30 seconds

over 99.99% inactivated

SARS-CoV-2 (NCCP 43326)
3.16x107 TCIDSO/ml

Positive Control

Negative Control

B Photo results of virus-infected cell

Distance\ Time

5 seconds

10 seconds

30 seconds

5cm (1.977)
(Vray)

over 99.99% inactivated

over 99.99% inactivated

over 99.99% inactivated

20cm (7.877)
(Vray held by V-Claw)

over 99.531% inactivated

over 99.853% inactivated

over 99.99% inactivated
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Korea Research Institute of Chemical Technology,
Center for Convergent Research of Emerging Virus Infection

Summary of Findings

- HygenX™ Vray -

According to the Korea Research Institute of Chemical Technology, Center for Convergent Research
of Emerging Virus Infection, which conducted independent testing of the HygenX™ Vray on the
human coronavirus strain, the Vray eliminated 99.997% of the coronavirus when used as follows:

¢ Hold Vray up to 10cm (approx. 4") from the object being sanitized for 1-2 minutes

e Hold Vray up to 20cm (approx. 8") from the object being sanitized for a minimum of 5 minutes

For specific test result details, see charts below:

Human Coronavirus (hCoV) Strain

Virus Titer (log CCID50/well) Virus Reduction (log)
. Time 20cm
Wlamp | WIS (minutes) 10em | Wiem?) | 0.996~1.22 | 0.575~0.595 | 0.185~0.190
Vray hCoV 0 449 4.49 4.49 <0.00 <0.00 <0.00
Vray hCoV 1 <0.00 <0.00 nt >4.49 >4.49 nt
Vray hCoV 2 <0.00 <0.00 nt >4.49 >4.49 nt
Vray hCoV 5 <0.00 <0.00 0.23 >4.49 >4.49 4.26
Vray hCoV 10 nt nt <0.00 nt nt >4.49
Vray hCoV 15 nt nt <0.00 nt nt >4.49

Human Coronavirus (hCoV) Strain

Virus Reduction (%)
Contact
; . 20cm 5cm 10cm
UV Lamp Virus Time 10cm 7 o ~ ~
(minutes) - (mW/cm?) | 0.996~1.22 |0.575~0.595 | 0.185~0.190

Vray hCoV 0 30,888 30,888 30,888 0% 0% 0%
Vray hCoV 1 <1.0 <1.0 nt >99.997% >99.997% nt
Vray hCoV 2 <1.0 <1.0 nt >99.997% >99.997% nt
Vray hCoV 5) <1.0 <1.0 2 >99.997% >99.997% 99.994%
Vray hCoV 10 nt nt <1.0 nt nt >99.997%
Vray hCoV 15 nt nt <1.0 nt nt >99.997%

nt = not tested
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For the official test report, contact us.
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SGS Korea Co., Ltd.

Summary of Findings

- HygenX™ Vray -

According to the laboratories at SGS Korea Co., Ltd., which conducted independent testing of the
HygenX™ Vray on listed strains, it found that the Vray effectively eliminated 99.999% of tested
bacterium when used as follows:

Test Result Assessments between Strain Samples and HygenX™ Vray

5 Seconds

Held at 2” (5 cm) from Sample

Escherichia Coli (E-Coli) 99.999%
Staphylococcus Aureus 99.999%
MRSA 99.999%
Klebsiella Pneumoniae 99.999%
Pseudomonas Aeruginosa 99.999%
Bacillus Subtillis 99.999%
Vibrio Parahaemolyticus 99.999%
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For the official test report, contact us.
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KTR Korea Testing and Research Institute

Summary of Findings

- HygenX™ Vray -

According to KTR Korea Testing and Research Institute, which conducted independent testing of
the HygenX™ Vray on listed strains, it found that the Vray effectively eliminated 99.999% of tested

bacterium when used as follows:

Test Result Assessments between Strain Samples and HygenX™ Vray

5 Seconds 10 Seconds

Held 8” (20 cm) from Sample Held 2" (5 cm) from Sample

Escherichia Coli (E-Coli) 99.999% 99.999%
S. Typhimurium 99.999% 99.999%
Staphylococcus Aureus 99.999% 99.999%
Bacillus Subtillis 99.999% 99.999%
Vibrio Parahaemolyticus 99.999% 99.999%
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KCL Korea Conformity Laboratories

Summary of Findings

- HygenX™ Vray -

According to KCL Korea Conformity Laboratories, which conducted independent testing of the
HygenX™ Vray on listed strains, it found that the Vray effectively eliminated 99.999% of tested
bacterium when used as follows:

Test Result Assessments between Strain Samples and HygenX™ Vray

5 Seconds 10 Seconds
Held 2.75" (7 cm) from Sample Held 2" (5 cm) from Sample

Escherichia Coli (E-Coli) 99.999% nt

Klebsiella Pneumoniae 99.999% 99.999%
Pseudomonas Aeruginosa 99.999% 99.999%
Staphylococcus Aureus 99.999% 99.999%
MRSA nt 99.999%
S. Typhimurium 99.999% 99.999%
Staphylococcus Aureus 99.999% 99.999%
Bacillus Subitillis 99.999% 99.999%
Vibrio Parahaemolyticus 99.999% 99.999%

nt=not tested
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