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Industry-Academia

Collaboration in NAIST

Yoshihiro Todokoro

Industry-Government-Academia Collaboration

Nara Institute of Science and Technology (NAIST)
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Introduction to NAIST
Established in 1991, only years young

National University Corporation

Graduate School-only University

Three Faculties

Information Science

Biological Science

Materials Science

Personnel

Faculty Members                 215

Clerical Employees              161

Students      1080 
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Industry-Government-Academia (IGA) 

Collaboration

• IGA Collaboration Group is

established in 2004

• Policy: IGA collaboration is an 

Important mission beside 

research and education

-Generation of new industry

-Increase of employment

Research Education

IGA

Collaboration
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Activities of NAIST & IGA

Collaboration

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

No.5 in Licensing Income

per-faculty-member basis in Japan

in Japan

51999-2004 ”College rankings in 2006,” Asahi Shimbun

Articles published in Nature and Science
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Commissioned Research

Billion Yen

External Sources of Funding
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Number of inventions and patent Number of inventions and patent 

applicationsapplications

International

Japan

# of 

inventions

# of 

applications

2004 2005

International

Japan

Number of inventions and patent applicationsNumber of inventions and patent applications

40.912775522005

11.5696182004

Ratio of 

International

TotalJapanInterna

tional

Year
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.Total

.Material

Transfer

.Material

Transfer

Licensing Fee in 2006

0.23Average per faculty 

member

.Subtotal

.Technical

Know-how

.PatentInterna

tional

.Subtotal

.Technical

Know-how

.Patent

Licensing

Fee (M¥)

CaseJapan

2004     2005     2006
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International Exhibitions & Seminars

NAIST Seminar in Santa Clara
August 21, 2007     IT & Material Technology

NAIST Seminar in Philadelphia
October 1, 2007      Bio-Technology

Exhibition in IEEE NSC/MIC
Oct 30 – Nov 1, 2007  Surgical Simulation

Exhibition in Bioasia 2007
Nov 7 – Nov 9, 2007   Bio-Technology

Exhibition in JUNBA 2008
Jan 11, 2008          Surgical Simulation
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Evaluation of NAIST in IGA Collaboration

Government assessment on IGA Collaboration: 

Grade A

Selected as a member of “Super IGA 
Collaboration Group ”

Only 6 universities were selected:

Tokyo Univ., Kyoto Univ., Osaka Univ., Tokyo Institute of 
Technology, NAIST, Tokyo Univ. of Agriculture

Though it is 16 years young and its size is small, 
NAIST has already established its position as an 
institution supplying industries with useful 
technologies in IT, biological, and materials 
sciences. 12

Introduction of NAIST Technology in 

Information & Materials Sciences
Information Science

Surgical Simulation

Materials Science
Applied Physics

Wide-Angle Ellipsoidal-Mesh Lens for Electron Analyzer 

Materials & Devices for Information Science
Diagnosis of Silicon Solar Cells Utilizing EL

Bio Nano Process

CMOS Bionics

All-optical buffer memory

Chemical Materials
Highly Luminescent Nanocrystals & Lanthanide Materials 

Biological Materials
Cerasome as a Novel Organic-Inorganic Nanohybrid

Biocompatible Materials 
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TailorTailor--made Surgical Simulationmade Surgical Simulation

Volume Surgical Simulation

allows medical staffs to try surgical procedure

(cutting and manipulation of the tumor etc.)

on the reconstructed CT/MRI volume model
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Example 1: Example 1: Urological Surgery Simulation

Surgical views (parallel / perspective)

Surgical approaches

(a) Volume deformation and (b) cutting for 

planning of kidney partial resection surgery.

(a)

(b)

Surgical procedure : kidney tumor resection

This system helps surgeons to decide surgical 

approach

Real-time deformation and cutting is possible
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Example 2: Example 2: Thoracoscopic Surgery 

Simulation

Surgical procedure : lung tumor resection

Limited view and tumors move through deformation 

Surgical videos and simulation results for evaluation

Lung deformation in thoracoscopic surgery. 

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

(a)

(b)
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Wide-Angle Ellipsoidal-Mesh Lens

500 mm

200 mm

1.73
Nearly ellipsoidal shape mesh

[1] H. Matsuda, H. Daimon, M. Kato and M. Kudo, Phys. 

Rev. E 71,  066503 (2005) 

[2]patent: PCT/jp2004/016602, Japan 2004-208926

The acceptance angle become 5-times larger up to 

60 when this wide-acceptance lens is installed in 

front of  usual analyzer
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Cooled Si-CCD Camera

-

Diagnosis of Silicon Solar Cells Utilizing Diagnosis of Silicon Solar Cells Utilizing 

ElectroluminescenceElectroluminescence

Si Cell

EL from Si Cell

850nm cutoff

EL Image

Acquisition:100 – 500 ms/picture

Resolution: Optical System    Frame/512 pixels

Forward Current; 1 - 40 [ mA / cm2 ]
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Bio-nano block
Bio-mineralization
Making hetero complex;

inner nanoparticle/nanowire and outer 

protein shell

Selective recognition of 
semiconductor surface

Nano-dots & nano-wires 

mineralized in the protein cavity.

Self-assembly
Using self-assembly, protein-inorganic
nano-structures are fabricated. 
After elimination of protein moiety, 
nano-device key components are 
fabricated.

SET

Nano column

Nano disk

CNT

Seeding, alignment

Floating gate memory 

(multi value)

DNA anchor

Bio Nano Process
Making inorganic functional nano-structures for nanoelectronic devices using bio-

supramolecules

Bottom –up 

Alignment of molecules

Artificial protein. Genetically modified 

protein. Chemically modified protein

BNP

Top-down Bottom-up
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CMOS Bionics
- CMOS technologies for Biomedical applications -
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All-optical buffer memory

Polarization bistability in VCSEL and 

flip-flop operation

2D optical buffer memory array[3]

Optical buffer memory with shift 

register function

2D monolithic integration

Shift register function[4], parallel 

operation[5], and 10 Gbps one-bit 

buffering[6] have been archived.

VCSEL with square mesa exhibits 

two orthogonal polarization modes.

Lasing polarization is switched by 

injection of an optical pulse.

[1] H. Kawaguchi: IEEE J. Sel. Top. Quantum Electron. 3 (1997) 1254.

[2] T. Mori et al.: Appl. Phys. Lett. 88 (2006) 101102.

[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.

Ultrafast Photonics Lab. (Prof. H. Kawaguchi) 
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Laboratory for Photonic Molecular Science Laboratory for Photonic Molecular ScienceLaboratory for Photonic Molecular Science
Highly Luminescent NanocrystalsHighly Luminescent Highly Luminescent NanocrystalsNanocrystals

In water In Ionic Liquid

Stabilized emission intensity in 

frozen inoic liquid

Photo-pattern formation with 

NCs as Photo-Sensitizer

Highly emissive polymer composite
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Laboratory for Photonic Molecular Science Laboratory for Photonic Molecular ScienceLaboratory for Photonic Molecular Science
Highly Luminescent Lanthanide MaterialsHighly Luminescent Lanthanide MaterialsHighly Luminescent Lanthanide Materials

Laser material Improved emission efficiency

Highly emissive 

polymer composite

Applications

Display

Security ink

Bio-label

IR-emitter

Laser

OLED
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Cerasome as a Novel Organic-Inorganic Nanohybrid

Si
O

Si
OO O

H

Cerasome

5 m

50 nm

200 nm
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Bone Forming PeptideBone Forming PeptideBone Forming Peptide

Artificial collagen
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Cell death-controlling peptide

Stem cell-regulating peptide

Bone Graft

Artificial Skin

Neuron regenerationNeuron regeneration

Photodynamic TherapyPhotodynamic Therapy
Sugar chains Photo-sensitizing molecules

F

Precisely

designed

polymers


