Industry-Academia
Collaboration in NAIST

Yoshihiro Todokoro
Industry-Government-Academia Collaboration
Nara Institute of Science and Technology (NAIST)

Introduction to NAIST
n Established in 1991, only 16 years young

o National University Corporation
o Graduate School-only University

= Three Faculties
o Information Science
o Biological Science
o Materials Science

= Personnel
o Faculty Members 215
o Clerical Employees 161
o Students 1080

‘ Industry-Government-Academia (IGA)
Collaboration

* IGA Collaboration Group is

established in 2004 o0

Research

* Policy: IGA collaboration is an
Important mission beside
research and education

-Generation of new industry
-Increase of employment

' Activities of NAIST & IGA
Collaboration

per-faculty-member basis in Japan

® No.1 in Articles published in Nature and
Science

® No.3 in the External Source of Funding

® No.1 in the number of Patent Applications

® No.1 in Licensing Income

in Japan

® No.5 in Licensing Income

Articles published in Nature and Science
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External Sources of Funding
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Licensing Activities

Number of inventions and patent applications

- . Licensing Fee in 2006
Number of mvgntpns and patent Japan Case | Licensing
applications 60 35 Fee (M¥)
140 Patent 9 14.56
100 50 Material 8 11.26
97 International Transfer
i '_____5.2 _ Technical 4 4.36
Year |Interna |Japan |Total | Ratio of 94 * 40 @ Know-how
tional International & Inlergnahnna\ % 2 Subtotal 22 30.20
2004 8| 61| 69 11.5( Japan 2 30 § Interna | Patent 3 6.01
10 Japan 5 g 5 |tional |Material 4 9.63
2005 52 75| 127 40.9 § 20 ES Transfer
- r@l | Technical 1 2.00
0 . — Know-how
2004 2005 10 Subtotal 8 17.64
:pop’hcalicns e :n?:'anlicns 0 Total 30 47.8
Average per facult
2004 2005 2006 rgneslber v 0.23

Nara Institute of Science and Technology (NAIST) presents a

One-Day Seminar in the Santa Clara Valley: o SCIENeg

International Exhibitions & Seminars e D g 5
Bio Nano Process, Sound Separation, Solar-Cell = =2

Inspection and Other Technologics from Japan o e
NAIST Seminar in Santa Clara Tuesday August 21, 2007 SRAIETS e
> Afiernoon Topics: (1:00 PM— 5:00 PM)

. 9:30 AM — 5:00 PM Pocket Size Real Time Blind Source Separation
Q AUgUSt 21 y 2007 IT & Material Technology Place: UC-Santa Cruz Exrension, Moffetr Business | (BSS) Modulc for HandsFree Specch Acquisition
Park, 1180 Bordeaux Drive, Sunnyvale Associate Professor H. Saruwatari
. . . . BSS cstunates oniginal sound sowmces. h
NAIST S Philadelph Morning Topics: (9530 400
eminarin Fhiladelphia - - e e e

Chalcogenide Nanocrystals

o October 1, 2007  Bio-Technology Frofessor T. Kawai

CdTe nanocrystals showing high

Exhibition in IEEE NSC/MIC e

emtting and photo-senstive

2 delny time of locs than SOmece.

Tactile Sensors for Advanced Robotics

i
. . . material in photo polymerization  Quantum Cfficiency=90% Assistant Professor I. Ueda /4
o Oct 30 — Nov 1, 2007 Surgical Simulation g Potomiatax clbent T pmmmeem S

Exhibition in Bioasia 2007 e
2 Nov 7 —Nov 9, 2007 Bio-Technology Fomvd e s '
Exhibition in JUNBA 2008

L den
ulation. MRI mmpanblc force scusor
Taciile
robotic manipulation and human machine interfaces

CMOS Technologies for Biological and Medical
Applications  Professor J. Ohta
Highly functional/versatile biomedical devices: retinal

br: bic

. . . s an ? | prosthesis. brain implantation. and futur.
Jan 11, 2008 Surgical Simulation o B e niman vses of implantable CMOS technslogics
Q , g cell fabrication process and performance.

N Bio Nano Process — Fabrication of Inorganic

Tamch is served at Noon Namostructures by Protein Supramolecules

BEFORE AUGUST 7 There 15 no charge | Professors T Yamashita and T Fuynki

for this seminar, but we need an accurate count by August 7 Self-o ganization and

in order to properly schedule conference room space. biomineralization of bio-

Register today, to assure a seat. to &

UC Santa Cruz Extension: NAIST Seminar

9 1101 Pacific Avenue, Suite 208 ting gate 10
ST ANoso: R e e e on mane

Email: smuller@ucsc extension.edu

Evaluation of NAIST in IGA Collaboration Introduction of NAIST Technology in

- Information & Materials Sciences
Government assessment on IGA Collaboration: Information Science

o Grade A Surgical Simulation

Selected as a member of “Super IGA Materials Science

: » o Applied Physics
CO”aboratlon GrOUp Wide-Angle Ellipsoidal-Mesh Lens for Electron Analyzer

a Only 6 universities were selected: o Materials & Devices for Information Science

a Tokyo Univ., Kyoto Univ., Osaka Univ., Tokyo Institute of Diagnosis of Silicon Solar Cells Utilizing EL
Bio Nano Process

Technology, NAIST, Tokyo Univ. of Agriculture CMOS Bionics

Though it is 16 years young and its size is small, All-optical buffer memory
NAIST has already established its position as an 2 Chemical Materials

. . . . . . . Highly Luminescent Nanocrystals & Lanthanide Materials
institution supplying industries with useful o Biological Materials
technologies inliT, biological, and materials Cerasome as a Novel Organic-Inorganic Nanohybrid

Biocompatible Materials

sciences. i "




Tailor-made Surgical Simulation

= Volume Surgical Simulation

o allows medical staffs to try surgical procedure
(cutting and manipulation of the tumor etc.)

o on the reconstructed CT/MRI volume model
Preoperative
Surgical Simulation

L )

Pen-tablet interface 5
1Measurement e
— « Strategic planning
PACS « Sharing information
Volume Data « Procedure trial
(CT-MRI) 3D manipulation

and force feedback
(SensAble Inc.)

‘ Example 1: Urological Surgery Simulation

1 Surgical procedure : kidney tumor resection

1 This system helps surgeons to decide surgical
approach

[ Real-time deformation and cutting is possible

(a) Volume deformation and (b) cutting for

Surgical views (parallel / perspective) planning of kidney partial resection surgery!*

\ Example 2: Thoracoscopic Surgery
Simulation

= Surgical procedure : lung tumor resection
m Limited view and tumors move through deformation
= Surgical videos and simulation results for evaluation

» SN
_—— 3

Lung deformation in thoracoscopic surgery.

(a) surgical videos and (b) volume deformation results 15

Wide-Angle Ellipsoidal-Mesh Lens

Acceptance angle +=50° ~ +60° ’7

EL2

100°

| Nearly ellil\)soidal shape mesh |

The acceptance angle become 5-times larger up to
+60° when this wide-acceptance lens is installed in
front of usual analyzer
[1] H. Matsuda, H. Daimon, M. Kato and M. Kudo, Phys.
Rev. E 71, 066503 (2005)
[2]patent: PCT/jp2004/016602, Japan 2004-208926

Aberration disk size (mm)

1 1112131415161.71.81.9 2

Diagnosis of Silicon Solar Cells Utilizing
Electroluminescence
*Simple and Quick at Room Temp. ]

Dark Room

Bio Nano Process i

Making inorganic functie uctures for lectronic devices using bio-
supramolecules
Bio-nano block
Bio-mineralization X Seltssemhly ?
e e 2 Using self-assembly, protein-inorganic
At S S nano-structures are fabricated. > ONT
inner nanoparticle/nanowire and.gufer  After elimination of protein moiety, Seeding, alignment

protein shell

nano-device key components are
fabricated. i DNA anchor

s

Nano-dots & nano-wires
mineralized in the protein cavit

- Selective recognition of -
semiconductor surface

Alignment of molecules
Floating gate memory
(muli value)

Nano column
Nano disk

Artificial protein. Genetically modified
protein. Chemically modified protein

Top-down <+>Bottom-up




CMOS Bionics
- CMOS technologies for Biomedical applications -

Implantable CMOS device
in mouse deep brain
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10010 Hlectrode (A1)

Retinal Prosthesis Device

- Imaging plane
CMOS chip (cuos imager)

Single pixel

Ultrafast Photonics Lab. (Prof. H. Kawaguchi)
All-optical buffer memory

Polarization bistability in VCSEL and
flip-flop operation

| 2D optical buffer memory arrayt!
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2D VCSEL array

Ultrafast polarization ( Polarization bistable | ( Ultralow switching
switching: ~7 pst'l _optical memory energy: ~0.2 fJ?!

® Optical buffer memory with shift
register function

® 2D monolithic integration

® VCSEL with square mesa exhibits ® Shift register function!], parallel
two orthogonal polarization modes. operationt®], and 10 Gbps one-bit

® |asing polarization is switched by buffering!®! have been archived.
injection of an optical pulse.

[3] H. Kawaguchi et al.: Jpn. J. Appl. Phys. 45 (2006) L894.
[4] T. Mori et al.: CLEO 2007 CTuGG6

[5] T. Mori et al.: 2006 LEOS WJ2.

6] T. Mori et al.: ECOC 2007 3.4.3.

[1] H. Kawaguchi: IEEE J. Sel. Top. Quantum Electron. 3 (1997) 1254.
[2] T. Mori et al.: Appl. Phys. Lett. 88 (2006) 101102. ”

ighly Luminescent %noaystals

=1 aboratory for-Photoiiic Molecular Science

Highly emissive polymer composite |
cule g uie L 1L w

CdTi 'le Xe Lﬂ\«t( 0

CATHETe weltie CI=C ' '
CdPeTe el CHC
CdTewdTe Cate Cane

Photo-pattern formation with
NCs as Photo-Sensitizer

Stabilized emission intensity in /
frozen inoic liquid ]
In water In lonic Liquid E
~
| SR

Highly emissive
polymer composite
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| Improved emission efficiency
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Biocompatible Materials Science Laboratory

Prof. Masao Tanihara, Assoc. Prof. Tsuyoshi Ando, Assist. Prof. Shiho Hirohara
E-mail : mtanihar, tando, hirohara@ms.naist. jp, http://mswebs. naist. jp/LABs/tanihara/index—j. htm|

Artificial Extracellular
Matrices

W |
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Alginates, Amylose, etc
0000COCOsesesese

Novel functional molecules

Precisely

s N designed
Stem cell-regulating peptide polymers
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Sugar chains Photo-sensitizing moleculeg




