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Micro Chmical modification tool for region selective surface treatment
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Various micro/nano surface-modification techniques such as photolithography,

dip-pen lithography and micro-fluidic systems have been developed. And they were used to extend
the functionalities of solid surfaces. While those approaches work in the “ open space” , push&/pull
systems which work in solutions have recently drawn considerable attention. While microscale,
region-selective chemical reactions have remained unattainable. This work reports a micro-chemical
pen that enables region-selective chemical reactions for the micro/nano surface modification. The
chemical pen is based on the principle of microfluidic laminar flows. The micro scale diffusion
layer performs as the working region of the surface modification. This work is the first
demonstration of an open micro reactor. The characteristics of the micro chemical pen are confirmed
by different types of reactions, including inorganic chemistry, polymer science, electrochemistry
and biological sample treatment.
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Fig.1 Microchemical pen. a) Structure. b) Flow
stream state. ¢) Bottom view and microreactor
region. d) Selectively surface treatment using
the pen. e) Photo of microchemical pen.
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Fig 2. Microreactor region formed underneath
the microchemical pen. a) Streamline fields. b)
Microreactor region of the simulation results.
¢) Velocity field at mid-plane. d) Calculated
shear stress at the substrate surface. e) Shear
stress profile at the substrate along the line
connecting the injection aperture and
aspiration aperture (white dotted line shown
in d). f) Effect of the QA/QI ratio on maximum
shear stress.
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Fig.3. Multiple applications of microchemical
pen. a) Optical micrograph of a polymeric
structure deposited on glass at the
micro-reactor region of 0.05% aqueous
solution of poly (sodium 4-styrenesulfonate)
and 0.02% aqueous solution of
hexadimethrine  bromide. b)  Printing
characters “TMU” on glass slide. c)
Fabrication of micro- electrode system.
d)Cyclic  voltammogram of 5 mL of
K3[Fe(CN)6l/K4[Fe(CN)6] in water (Imm,
0.1mM KClI electrolyte) as recorded with the
three-electrode system (10 mVs-1). e)The
illus- tration of OPA-sulfite derivatization on
biofilm. f) Fluorescence image of selectively
modification on egg membrane by OPA and
sulphite.
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