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UV-curing paints. To further test its antibacterial capabilities, wooden flooring boards were coated
with the UV-curable paint laced with 20wt% copper particles, which had been surface-modified with
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(a) Copper dissolves from the copper surface and causes (b) The cell membrane ruptures because of copper and
cell damage other stress phenomena, leading to loss of membrane
potential and cytoplasmic content

(c) Copper ions induce the generation of reactive oxygen (d) Genomic and plasmid DNA becomes degraded
species, which cause further cell damage

Figure 1. Antibacterial Mechanism of Copper Surface
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Figure 2. Surface chemistry diagrams of (a) untreated cu surface and (b) organo-functional silane-treated cu surface
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Raw material processing
(Groove and Tongue processing)

2 2

Put it on the UV coating line

1st sanding,
Wood sealer coating and curing

2 2

2nd sanding,
Sanding sealer coating and curing

1 4

3rd sanding,
Antibacterial UV curable paint
coating and curing
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Table 1. Total luminous transmittance test specimens

Sample name Description
PET High transparent PET film
PET-G General UV curable paint coating
PET-A-Cu20 Cu 20wt% added AUVP coating
PET-A-mCu20 mCu 20wt% added AUVP coating
PET-A-mCu25 mCu 25wt% added AUVP coating
PET-A-mCu30 mCu 30wt% added AUVP coating
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Figure 4. Antibacterial activity test protocol

Table 2. Bacterial reduction rate test specimens

Sample name Description
WFB Wood(Maple) Flooring Board(General UV curable paint Coating)
AWFB-Cu20 Antibacterial Wood(Maple) Flooring Board(Cu 20wt% added AUVP coating)
AWFB-mCu20 Antibacterial Wood(Maple) Flooring Board(mCu 20wt% added AUVP coating)
ADWFB-mCu20 Antibacterial Decorative Wood-based Flooring Board(mCu 20wt% added AUVP coating)
FAWFB-mCu20 Antibacterial Wood Flooring Board After Fatigue Test(mCu 20wt% added AUVP coating)
AT AE(%) =A+x 100
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Figure 5. Fatigue testing apparatus and test specimen
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Table 3. Total luminous transmittance of antibacterial UV-curable paint

Sample Total luminous transmittance(%) Testing environment
PET 92.1
PET-G 90.4
PET-A-Cu20 90.4 (23+2)°C
PET-A-mCu20 90.7 (50+5)% R.H.
PET-A-mCu25 87.1
PET-A-mCu30 80.2
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Samples Evaluation items KS criteria Result
AWFB-mCu20 . . There are no foreign substances No foreign substances
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Table 5. Bacterial reduction rate for antibacterial wood flooring boards

Test bacteria Sample Ohr(CFU/mL) After 6hr(CFU/mL) Reduction Rate(%)
Blank 1.5x10° -
2.2x10°
WFB 1.4x10° 6.6
Blank 1.4x10° -
MRSA 2.1x10° S
AWFB-Cu20 3.5x10 75.0
Blank S 2.2x10° -
1.9x10
AWFB-mCu20 <10 99.9
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Table 6. Bacterial reduction rate for antibacterial wood flooring boards

Test bacteria Sample Ohr(CFU/mL) After 6hr(CFU/mL) After 24hr(CFU/mL)
Reduction Rate(%) Reduction Rate(%)
: y
Blank 17x10° 6.7%10° .
Escherichia coli 3.1x10° - -
AWFB-mCu20 <10 <10
Blank 2.2x10° 4.4x10°
Pseudomonas aeruginosa 1.9x10°
AWFB-mCu20 <10 <10
Blank 2.0x10° 4.8x10°
Staphylococcus aureus 2.6x10° - -
AWFB-mCu20 <10 <10
Blank 2.2x10° 4.3x10°
MRSA 1.9x10°
AWFB-mCu20 <10 <10

99.9
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Table 7. Bacterial reduction rate for antibacterial decorative wood-based flooring boards

Test bacteria Sample Ohr(CFU/mL) After 6hr(CFU/mL) Reduction Rate(%)
o Blank S 1.6x10° -
Escherichia coli 1.5x10
ADWFB-mCu20 <10 99.9
) Blank S 2.4x108 -
Pseudomonas aeruginosa 2.0x10
ADWFB-mCu20 <10 99.9
Blank S 2.9x10° -
Staphylococcus aureus 2.3x10
ADWFB-mCu20 <10 99.9
Blank 1.5x10° -
MRSA 1.4x10°
ADWFB-mCu20 <10 99.9
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Table 8. Post-fatigue test bacterial reduction rate for antibacterial wood flooring boards

. After 6hr(CFU/mL)
Test bacteria Sample 0 hr(CFU/mL) -

Reduction Rate(%)

5.5%10°

Blank
Escherichia coli s -
3.3x10
(After Fatigue Test)
<10
FAWFB-mCu20
i 3.6x10°
Pseudomonas aeruginosa Blank 2 0%10°

(After Fatigue Test)
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[

After 6hr(CFU/mL)
Reduction Rate(%)
99.9
99.9
99.9

<10

8.7x10°
<10

5.6x10°
<10

3.7x10°
3.5%10°

0 hr(CFU/mL)
2.0x10°

Sample
FAWFB-mCu20
Blank
FAWFB-mCu20
Blank
FAWFB-mCu20

- Koh, Jae-Song

Test bacteria
(After Fatigue Test)
(After Fatigue Test)

MRSA
(After Fatigue Test)

Pseudomonas aeruginosa
Staphylococcus aureus

Table 8. Post-fatigue test bacterial reduction rate for antibacterial wood flooring boards(Continued)
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