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Atomic Force Microscopy with Chemical Contrast
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Atomic Force Microscopy with Chemical Contrast
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EXPLANATION We introduce_a new cpntrol scheme and fast real time data processing that allow mapping of the chemical differences on
the sample with atomic resolution
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MERITS A simple method to image with chemical contrast at the atomic level
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Figure caption SILICON TAKEN WITH THE PROPOSED METHOD
B DR 2)ar DB OHE
High precision High payload nanometer positionner
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High precision High payload nanometer positionner
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I_EXPLANATION We present a high resolution(10nm), high payload("10kg) precision positioning device utilizing piezo elements
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PERFORMANCE Resolution nm 50nm/step. Runs on batteries or power supplies. Hand held controller or computer controlled.
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microscopes,small machining centres, optical setups
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Figure caption
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A driving signal, B step movement (ca 10 nm order)
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MEMS Lab—-in—-TEM
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MEMS Lab—=in-TEM
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We operated MEMS devices in TEM and was able to “see and touch” a nano object and to measure its properties during

EXPLANATION in—situ observation.
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MERITS MEMS devices can apply force and voltage to the nano object. While observing its structural change, electrical, thermal
and mechanical properties can be measured in real-time.
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PERFORMANGE Vi§ua|izati0n oflobJ.'ects of a few tens of micrometers down to a few nano meters. Video rate movies. In-liquid observation
using a MEMS liquid cell.
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Nano level characterization of materials for discovering nano—scale—specific phenomena. Nano science in biology,
chemist_ry and tribolpgy.
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Figure caption TEM image of a miniature contact (necking portion) formed between two opposing tips by MEMS actuation. The atomic
arrangement in the right tip is clearly visualized.
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® Room-temperature, high—sensitivity terahertz detector using MEMS technology
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Room—temperature, high—sensitivity terahertz detector using MEMS technology
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EXPLANATION We have developed uncooled, high—sensitivity terahertz bolometers by using a MEMS doubly clamped beam structure
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MERITS High—sensitivity terahertz detection is possible by using a compact semiconductor MEMS chip without cooling the device.
Integration into imaging arrays is possible.

FA BN LTOANDREGEDTIAV AT b BREGT INIVYBREN BRI F YT TARICGE S, A FA—DVT 7
L= E~DEEILLATEE

PERFORMANCE Detection performance similar to that of liquid He cooled bolometers can be obtained even at room temperature
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Terahertz imaging
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Figure caption
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Top view of the doubly clamped MEMS terahertz bolometer structure
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Organ on chip for predictive pharmacology
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Organ on chip for predictive pharmacology
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EXPLANATION We introduce a new cell culture method reproducing in vivo physiology

to mimic human organs behavior
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MERITS * A new method to reproduce mimicking organ using in vitro methods.
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human iPS—derived liver cells on the cell culture chip with

Figure caption th
e present method
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@ Oxygen—permeable microplates for aerobic cell cultures
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Oxygen—permeable microplates for aerobic cell cultures
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EXPLANATION We introduce oxygen—permeabl microplates that enable aerobic cellular respiration for better physiological rsponses or
formation of hierarchical multilayers of cultured cells

B4EH HEELIE, FRNFREHEICERL, JYEBZHERELERL-RELEBOBEMBEDN-OOBRBBIS
IaJL—EBRFIRETS.

MERITS A simple method to reproduce physiological responses of organs/tissues in vitro for efficacy/safety tests or disease models.
A simple method for one—step formation of multilavered thick cell sheets
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Figure caption
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24 wells oxygen—permeable microplates (Vessel Inc./CosmoBio)
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Dissoluble Microneedle patch for transdermal drug delivery systems
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Dissoluble Microneedle patch for transdermal drug delivery systems
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EXPLANATION Ihe mi_cronee_dle mgdiated drug delivery system has been developed to provide painless self-administration of biological
rug with patient friendly manner.
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MERITS New fabrication method to realize biodegradable micro needle shape patch without moldingprocess.
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PERFORMANCE Already commercialization of hyaluronic acid micro needle patch for cosmetics.
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New drug delivery without pain.
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Figure caption Dissoluble microneedles of Carboxymethylcellulose with red dye for transdermal drug delivery.
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) Ion channel microchip for high throughput analyses
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Ion channel microchip for high throughput analyses
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EXPLANATION We developed a microchip for precise analyses of electrical signals from single ion channels.
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MERITS Electrical signals of ion channels are obtained by simple operation.
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PERFORMANCE Electrical signal recordings from single ion channels
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Drug screening for ion channels.
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Photo of the developed microchip.
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Cellular beads for formation of mm—cm sized tissues
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Cellular beads for formation of mm-cm sized tissues
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EXPLANATION We constructed a macroscopic tissues by assembly of cellular beads composed of cells and collagen in molds.
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MERITS Shapes of constructed tissues are controlled according to shapes of molds.
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PERFORMANCE maintenance of cell viability and appearance of cell functions in constructed tissues.
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Formation of grafts for transplantation and alternative models for drug development without animals.
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Figure caption Human doll shaped macroscopic tissues made from cellular beads
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@ Core—shell shaped cellular fiber.
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Core-shell shaped cellular fiber.
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EXPLANATION We delveloped gollagen—cgre/alginate gel-shell microfiber using microfluidic device and constructed cellular fiber by
culturing cells in collagen—core
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MERITS long term cell culture, easy manipulation, r"nechanical protect by alginate gel shell
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PERFORMANCE Formation of fiber-shaped tissues using various type(} cells and disease treatment by transplantation of them.
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Formation of grafts for transplantation and alternative models for drug development without animals.
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Figure caption
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Cellular fiber (diameter: 200 1 m)
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