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ABSTRACT

Microfluidic device can be applied in a wide range of chemical and biological technology. In this paper, ceramic-based T-type
passive mixers for microfluidic applications were fabricated by LTCC process combined with thick film photolithography. The base
ceramic material in thick film was amorphous cordierite ((Mg,Ca),Al,SisO;5) and photoimageable polymers were added to give a
photosensitivity. Two types of passive mixer, which showed the channel width of 1.0 mm and 200 um, respectively, were designed
considering mixing efficiency in the channel and their microfluidic properties were discussed in detail.
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Fig. 1. Optical microscope (OM) images of micro-patterns on cordierite thick film with different channel width of 1 mm and 200 pm,
(a) and (b) showed the micro-patterns after photolithography and final products after sintering process were shown in (¢) and

(d), respectively.
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Fig. 2. Scanning electron microscope (SEM) images of microcavity and microchanne! formed on codierite thick film after sintering
process at 800°C with different channel width of lmm ((a). (b)) and 200 pm ((c) and (d)).
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Fig. 3. Fluorescence Microscope images obtained from two
different passive mixers with channel width of 1 mm (a)
and 200 pm (b) after injection of microfluids.

W 002 sho] 7 g2 WB3k UehlUTh Fig 4(a)

ANA AAEE 1Tmm 2Ee vAMEF7e &3las 2

Hel e FA FYFAA MEF7A SHNRA G

#glo] BBo] A|7|7F X Ho s RIlE AL 3

4= 9}, o83l Aie T ALY % Qo] =FHE 9
711.

i

o] METAA ol5d AR WF  fAZ Falo
o5 Fao] 3| ol FolRThE Fael A7Iv} y Fel

Bagl 059 7R = 2HE B F g Aotk
Fig. 4(b)ol AA =& 200 um EF719 A FA49] =9
Folla &R 7R FA7F o5 el whek Aat ez
71717k Az AopAls A B & A olYe A=

AT o] AaAHT A

= = AR A9 4 9
ok 919 2anE wiEgo® 059 FFAE S &
olZtal S w, 2] ()& ol&atd 7t A YA &
FESS ARG 5 AP
flc-cw|dA
n=|1-- x100% (1)
j:|co—cw|dA
2 2ol nE EFEEE gnsh o= 549 ¥
Fo] A7N, e &l HAEHA ¥ FHE vlstn
B FANHOREE 002 FAE F U0H, o= EH &
o = o

CAEH - T8 - B - oFE - A

[—=— inlet ¢ middle —&— outlet]

-
(=]
T

(a)

bod
(-]
T

o
>
T

e
IS

{
@
4
']
®
E]
@
]
@
[
@

Fluorescence intensity
o
N

e
=3

0 5 100 150
Distance(pixel)

[—=— inlet —e— middle —— outlet]

-
-]

e
)

g
>

o
'S

o
[N}

Fluorescence intensity

e
=3

0 50 100 150
Distance(pixel)

Fig. 4. Change of fluorescence intensity at inlet, mid. and outlet
in microchannels with different channel width of (a)
1 mm and (b) 200 pm.
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Table 1. Calculated Mixing Efficiency of Passive Mixers with
Different Channel Width of 1.0 mm and 200 um

Channel width Inlet (%) Middle (%) Outlet (%)
1.0 mm 9.21 16.83 19.86
200 um 13.12 43.49 50.79
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