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Design and Fabrication of Mold Insert for Injection Molding of
Microfluidic Lab-on-a-chip for Detection of Agglutination
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ABSTRACT

Agglutination is one of the most commonly employed reactions in clinical diagnosis. In this paper, we have designed
and fabricated nickel mold insert for injection molding of a microfluidic lab-on-a-chip for the purpose of the efficient
detection of agglutination. In the presented microfluidic lab-on-a-chip, two inlets for sample blood and reagent, flow
guiding microchannels, improved serpentine laminating micromixer(ISLM) and reaction microwells are fully integrated.
The ISLM, recently developed by our group, can highly improve mixing of the sample blood and reagent in the
microchannel, thereby enhancing reaction of agglutinogens and agglutinins. The reaction microwell was designed to
contain large volume of about 25ul of the mixture of sample blood and reagent. The result of agglutination in the reaction
microwell could be determined by means of the level of the light transmission. To achieve the cost-effectiveness, the
microfluidic lab-on-a-chip was realized by the injection molding of COC(cyclic olefin copolymer) and thermal bonding of
two injection molded COC substrates. To define microfeatures in the microfluidic lab-on-a-chip precisely, the nickel mold
inserts of lab-on-a-chip for the injection molding were fabricated by combining the UV photolithography with a negative
photoresist SU-8 and the nickel electroplating process. The microfluidic lab-on-a-chip developed in this study could be

applied to various clinical diagnosis based on agglutination.
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Fig. 1 Schematic diagram of improved serpentine
laminating micromixer
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Fig. 2 Schematic diagram of microfluidic lab-on-a-chip
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Fig. 3 Fabrication process of microfluidic lab-on-a-
chip:(a) SU-8 and OmniCoat™ layers patterned
on nickel disks as masters for electroplating, (b)
electroplated nickel in the masters, (c¢) nickel
injection molded COC
substrates and (d) microfluidic lab-on-a-chip

mold inserts and

after drilling and thermal bonding

A=
RN

=35 SU-82 ZA| &8k 7=Z7](force convection
oven)StollAl =3 ¥ wo]7](post exposure baking,
PEB)S T3tk olF F AR HFAH7}t
AN (developer)oll A =F =2 &L SU-83 Omni
Coat™ HES A7bslm UH

slaEzh g4 do 449
% tAHE ol g3ted UM A

N,
H

AZ1ege HAREE 5

g Akl lpm A=Y BHE A%
o symAE YUALE HAA
Sum~10pm H =9 W& £52 4
Agrt AZI=F vAHZ AL H

M@t BE AR W, T
@45 A e,

670 /82241 B 88X /M 153 M9ZE, 20064

Mold insert
] . m&.ﬁ
Fig. 4 Real photographs (a) nickel mold inserts, (b)

mold insert installed in the mold base of the

injection molding machine
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Fig. § F-shape SEM images of injection molded COC
and nickel mold insert
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Table 1 Processing condition of injection molding

Melt temperature 280°C
Mold temperature 110C
Injection speed 50cc/sec
Packing pressure 70MPa
Packing time 3sec
Cooling time 30sec

Table 2 Processing condition of thermal bonding

Temperature 125TC
Pressure 2MPa
Bonding time 10min

Fig. 7 Real mixing experiment photograph of COC
microfluidic lab-on-a-chip
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