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Fig.2 Effect of the ratio of cross-linker to monomer on the appearance of monolithic plugs at the
temperature above(A,, B,, C,) and below(A,, B,, C,) the LCST of PNIPAAm
(A,, A,) 0.5% BIS( mass fraction against NIPAAm) ; (B,, B,) 1%BIS; (C,, C,) 4%BIS.
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Fig.3 CCD images of the status of water flow in a microchannel controlled by thermally

actuated mcirofluidic valve

The dash lines indicate the location of the valve, and the arrow indicates the air bubble in the front of the fluid.
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Fig. 4 Effect of heating time of Peltier on the peak
height signals observed with the pFIA system
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Fig.5 Recording traces obtained with the pFIA system for 5 consecutive injections of a 2.4 x10 ° g/mL
Mg** standard solution( A) and triplicate injections of three standard solutions containing 0, 1.2 x
10 ¥ and 2. 4 x10 % g/mL Mg** (B)

(A) 1.9 x10 ~* g/mL DHAB solution was pumped at a flow rate of 1. 5 wl/min, while the Mg?* solution at 1 wL/min.
The heating and cooling time of Peltier was set to 25 s and 1 min, respectively. The upper trace in (A) is the time-phase

for heating and cooling.
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Preparation and Characterization of Thermally Actuated
Microfluidic Valve on Glass Microchips

LI Zhi-Ming, CHEN Heng-Wu" , MA Dan
(Institute of Microanalytical Systems, Zhejiang University, Hangzhou 310058, China)

Abstract Poly( N-isopropylacrylamide ) (PNIPAAm) undergoes a rapid phase transition at its lower critical
solution temperature (32 °C'), leading to sharp changes in its volume and surface wettability. The thermally re-
sponsive volume change behavior of the PNIPAAm can be used to manipulate the microfluids in microchan-
nels. In the present work, PNIPAAm monolithic plugs, serving as the thermally actuated microfluidic valve,
were prepared by photoinitiated polymerization within the channels of a glass chip. Photo-polymerization of the
N-isopropylacrylamide monomer in water/ethanol was carried out using 2-hydroxy-2-methyl propiophenone as
the photo-initiator. The polymerization conditions for the thermally actuated microfluidic valve and its fluid-ma-
nipulating behavior were systematically investigated. Based on these investigations, a protocol of on-chip-inte-
erated micro-flow injection( WFIA) system equipped with a single thermally actuated microfluidic valve was es-
tablished. The analytical performance of the wWFIA system was demonstrated with the chelating reaction be-
tween the magnesium( Il ) and the fluorescent agent O, O'-dihydroxyazobenzene. Experimental results show
that the mirofluidic valve behaved well for the flow control and was promising in the field of microfluidics.
Keywords Poly ( N-isopropylacrylamide ) ; Thermally actuated microfluidic valve; Microfluidic chip; Flow
injection analysis
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