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Three-dimensional microfabrication with
two-photon-absorbed photopolymerization

Shoji Maruo, Osamu Nakamura, and Saloshi Kawala

Department af Applied Physics, Osaka Unfversity, Suita, Osaka 565, Japan

Received Oclolser 1, 1996
We propose a methed for three-dimensional mierofabrication with pholopolymserization stimuolated by two-

photon absorption with a pulsed infrared laser.

An experimental system for the microfabrication has been

developed with a Tiisapphire laser whose oscillating wavelength and pulse width are 790 nm and 200 &,
respectively. The usefulness of the proposed method has been verified by fabrication of several kimds of
microstructure by use of a resin consisting of photoinitintors, urethane acrylate monomers, and urethane

acrylate oligomers. @ 1997 Optical Socety of America

Recently the microfabrication technology that uses
photopolymerization has been intensively studied with
a view toward development of new 3 of microma-
chines," integrated microlluid sensors,” sell-organizing
light-wave guides,” and so on.  Applications of technol-
opy in micromover svetemes driven by lagers® and in the
fiold of laser trapping® 7 are alzo of interest.

Although microfabrication technology with pho-
topolymerization has been used in several fields, the
physics of the photopolymerization process in three-
dimensional (3D} space is not clear. This means that
the spatial resolution attained with photopolymerizing
fabrication is uncertain. A theoretical self-consistent
analysis of the photopolymerizing materials and the
3D wave field is necessary.

Experimental attempts to improve the 3D spatial
resolution associated with photopolyvmerizing fabri-
cation will alzso be necessary. Self-organizing phe-
nomena such az self-focusing and self-trapping of a
laser beam® may be used to improve the 3D spatial
resolution.

Because of both the low spatial resolution in the
longitudinal direction and the light absorption at
nonfocused points with the present method of pho-
topolymerizing fabrication, one mmst pile up two-
dimensional layers to make a 3D structure. This
restricts the choice of both the resultant 3D structure
of the photosolidification and the practical procedures
necessary for the fabrication.

In this Letter we introduce two-photon-absorption®
into the UV photopolymerizing fabrication process to
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il News Release from SPIE
B (March, 2013)

Plasmonic optical tweezers
can form characteristic
micropatterns

Permanent Fixing or Reversible Trapping and Release of DNA
Micropatterns on a Gold Manostructure Using Continuous-Wave or
Femtosecond-Pulsed Mear-Infrared Laser Light

ACS Editor’s Choice.
Y. Tsuboi et al.
J. Phys. Chem. Lett., 2014, 5, pp 2957

PysICAL CHEMISTRY
& =ha

PLASMONIC OPTICAL TWEEZERS

A long arm and a tight grip

By taking advantage of the thermal gradient that is generated in plasmonic systems and by using an a.c. field,
plasmonic tweezers can have a large radius of action and can trap and manipulate single nano-objects.

Yasuyuki Tsuboi







