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Cutting can be used in the fabrication of microfluidic device molds to
produce large devices suitable for handling three-dimensional cultured cells. However, the rough
surfaces of the workpieces increase the resistance and cause fluid residues, making it difficult to
control the fluid flow. The changes in wettability due to changes in surface microstructure during
machining were investigated, and it was found that the feed rate and the direction of cutting
affected the water contact angle. Based on these results, the wettability of microfluidic devices
could be changed to create hydrophobic and hydrophilic surfaces, which could be applied to fluid
control in the future.



(10 100 pum) (100 pm )

3D
3D
Vertical Parallel
ﬁpick feed vitch |
‘«Pamllel « Vertical
One way Cross
PDMS
Fig.1
Pt 0OSG
WXLEBD R0.25%1.1x4 5000 RPM 0.02 mm
Fig.1 2 40mm/min - 50 mm/min 60 mm/min 70 mm/min 4
0.05mm 0.10mm 0.15mm 0.20mm 4 32
CNC originalmind kitmill RZ300 ABS PDMS
DM-501 1 pL 1
10 10

Fig.1 Parallel  Vertica 2



PDMS ABS uv seria
uv

SJ-201

135 Pf=0.05mm

] . ———— Pf=0.10mm

Fig.2 One -+ ——e— Pf=0.15mm

FEAINE: B Pf=0.20mm
2 ¥~ 3 Pf=0.05mm
. 8521 : Pf=0.10mm
60 mm/min R e i Pf=0.15mm
3 = ¥ Pf=0.20mm

115 | / 2 - —e - Pf=0.05mm

> — —e— — Pf=0.10mm

o o - — —o — Pf=0.15mm

113.12 120.74 - Pf=0.20mm
105 —mM—m————— Pf=0.05mm
35 40 45 50 55 60 65 70 75 Pf=0.10mm

. Pf=0.15mm
70 mm/min [mm/min] Pf=0.20mm
116.75°

way 0.10 mm Vertical — 125

Fig. 2

107.32°
Oneway Cross

Parallel Vertical

Cassie-Baxter

Wenzel

Parallel Vertical

135 —e— 40mm/min
. ——e—— 50mm/min
< T _-3 ——e— 60mm/min
L A AN 70mm/min
125 | LRI SR N 40mm/min
5 3 =3 50mm/min
A = | 60mm/min
S = S 70mm/min
115 | e = —e= = 40mm/min
-- = == = 50mm/min
= - = = 60mm/min
70mm/min
. 40mm/min
105 * : : * 50mm/min
0 005 01 015 02 025 60mm/min
70mm/min

Fig.3

Pflmm] i

Fig. 3



90°

Fig.4
2.3 um Cassie-Baxter
Wenzel

135
:
S 130 }
&
é 125 | * ?
§ .
g 120 | ?
=

115 | ® Vertical

W Parallel
110 .
0 1 2 3 4 5 6
Ra [um]
Fig.4
1
2 Vertica
Parallel 2—~10
Vertical Parallel Vertical
3 2.3

um 4 107.32°






