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Effect on Bacterial Culture on Ceramic Surfaces Deposited
Using a Laser
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The hydrophilicity of the cell culture substrate was controlled by depositing it on the alumina surface through the laser-
induced backward transfer (LIBT) method. Alumina particles were sized using laser energy density and deposited on the
soda lime glass surface. The particle size and hydrophilicity of the alumina deposition surface were evaluated by measuring
the surface roughness, contact angle, and light diffusivity. As the particle size increased, the effect of alumina became
stronger, and the deposited surface had relatively higher roughness, stronger hydrophilicity, and higher light diffusivity. The
stronger the alumina effect, the lower the growth of Staphylococcus aureus on the deposited surface. In this study, it was
confirmed that selective bacterial growth and culture could be controlled by adjusting the strength of the alumina coating
using the LIBT process.
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1. M2
NOMENCLATURE
Ey = Laser Power Density AleheS 283k vif vijA] Az o3t W Slehd, v, =
P = Laser Output Power & 7k W A AR S ZHAIAL Qlek. 3, A2k Alm o]
vy = Pattern Scanning Speed NS A2 wlieel] sl Alaze] -5, 2t Bl A8 Alotshedl
h = Hatch Distance 8% AoR AAXIL JIH1-5]. IS S0 Hlzk HiAlelA
d = Total Thickness C-Zr02 =31 714 Apolal FlojA Zatel] ofs) e e A
6 = Contact Angle AlA el ghdat FabeE ST ZLCE Roy et alof] 23]
r = Roughness Factor AT HAE H4]. AR 53} 7R T1of visf e
F = View Factor RS wasto] Ai wiekS Y= B3RS HQIthal Feng et alo
A = Surface Area ofal| HArE|QIEHS). Alehd] AEme Yrbd o 2245 53f vheo
f = Contact Area Ratio Ak A2k A g Azl TRt el SAIRIC lolA
6 = Normal Angle of Incident Light = EFA] 3 oUAIE ] 28T ¢ eSS 2L VI
® = Normal Angle of Reflected Light off Alzpa] & Alxol A-8-2 4= qirk. Alehd] EH A 2] Ajazal
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Fig. 1 Schematic of LIBT process

Table 1 Laser parameter and material setup

Wavelength [nm] 1,064
Energy density [J/mm®] 16.7-100
Pulse duration [ns] 4
Beam spot size [um] 50
Substrate Soda lime glass
Target Alumina (Al,O3)

Fig. 2 OM image of AL,O; particle deposition using LIBT
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Fig. 3 (a) Soda lime glass surface. Alumina deposited surface using laser influence of (b) 16.7, (c) 20, (d) 33.3, () 35, (f) 50, (g) 100 J/mm’
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Fig. 5 (a) Hydrophobic coated soda lime surface. Alumina deposited surface using laser power (b) 16.7, (c) 20, (d) 33.3, (e) 35, (f) 50, (g) 100
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Fig. 10 Bacterial culture results of (a) soda lime surface, (b) 16.7, (c) 20 (d) 33.3 (e) 35 (f) 50 (g) 100 J/mm?® alumina surface
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