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Fig.1 Concept of individual cell positioning
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Fig.2 Basic concept of the fluorescence enhancement on the PC chip
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Fig.3 Experimental set-up for particle sorting by DLD device



Advanced Mechanical System Division
Intelligent System Section
(Yasuko Yanagida Group)

(Research Field)
For the future medical and drug delivery applications, MEMS/NEMS technology has great potensials to develop the more intelligent
systems for bioanalysis. In our group, the development of MEMS/NEMS based biochip for modulation, analyze and regulation of cell

functions has been studying. Simultaneously, the nanostructured material such as a nanoparticle based novel biochip is also developing.

(Current Topics)

1) On chip individual cell positioning and its differentiation
(Y.Yanagida, T.Hatsuzawa)

'__ Individual cell positioning technique has been required for

high-throughput screeningand single cell analysis. We have

developed device positioning individual cells by dielectrophoresis

(DEP). In this study, the device was coated with poly-1-lysine and

’ fibronectin, and concentration of fetal bovine serum in culture
4 fERERIECEF v S1ERER medium was adjusted to cell culture and differentiation. (Fig. 1 &
Fig.4 Bio-chip for individual cell positioning 4).

2) Fabrication of a photonic crystal for the enhancement of
a fluorescence intensity (Y.Yanagida, T.Hatsuzawa)
Fluorescence assay is well established method for a
biochemical sensing such as DNA assay. However, light intensity
from fluorophores are relatively-weak. Indeed photomultiplier
tube (PMT) or cooled CCD is necessary for the measurement. In
this study, we fabricate a Photonic Cystal (PC) slab for the

enhancement of a fluorescent intensity. (Fig. 2& 5).

3) Deterministic Lateral Displacement device for separation
of blood cells (Y.Yanagida, T.Hatsuzawa)

5 PCFv FEEDAIME The separation of blood cells is an important process in

. . . . . diagnosis. Recently, needs for miniaturization, low cost of the
Fig.5 Atomic Force Microscope image of PC chip

diagnostic devices and fast separation are highly demanded. In
this study, the flow in the device has been simulated utilizing a
laminar flow generated by an array of posts in a micro channel.
We experimentally investigated the efficiency of the device to
separate the different size of micro beads which was made by

photolithography. (Fig. 3& 6).

6 DL DHFAEERE
Fig.6  Principle of DLD
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