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Japanese Government Strategy
• The 3rd Science and Technology Basic Plan 

in Government (FY2006-FY2010)

– Promoting R&D of ICT for safe and 
reliable social infrastructure including 
medical infrastructure

• Ubiquitous Network “u-Japan Plan” in MIC
(FY2006-FY2010) 
– Establishing Ubiquitous Ad-Hoc 

Network for Medical Service
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NICT (National Institution of Information 
Communication Technologies)

Medical ICT Project
NICT has researched and developed core 

technologies for Medical ICT, such as
• Biomedical EMC Measurement

– Safety guidelines for human body
• Ultra-wideband (UWB) Communications 

and Positioning
– low-interference RF signals for medical 

equipments and human body
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NICT Medical ICT Project
• R&D of Medical Healthcare Systems Based on Advanced Wireless 
Technologies Useful to Support Medical Treatments and Diagnosis, e.g. 
BAN (Body Area Network) 
• Making Guidelines for Wireless ICT for Medical Uses, i.e. EMC, SAR
• Promotion of Standard for Medical ICT Systems, e.g. BAN, MICS

Treatments Nano-machines

24Hours monitoring 
system Evidence based 

medical treatments or 
dosage
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Healthcare system provides safety and security 
by cooperation between inside- and outside-
body system.Body Area Network (BAN)
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*Tomoaki Nagaoka,et al., “Development of Realistic High-Resolution Whole-Body Voxel Models of Japanese Adult Males and 
Females of Average Height and Weight, and Application of Models to Radio-Frequency Electromagnetic-Field Dosimetry ”
Physics in Medicine and Biology, Vol.49, pp.1-15, 2004.

EMC Analysis with High-Resolution Whole-Body 
Voxel Models of Japanese Adult Males and Females

Wearable
Terminal

Given by 
NICT EMC NICT EMC 
CenterCenter Body 
EMC group
http://www2.ni
ct.go.jp/mt/b1
86/menu.html
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NICT Medical ICT Project
and Japanese MICT Consortium

NICT 
Medical ICT Project

-R&D, Standardization,
Regulation, Collaboration-

・MICT Technology Institute
・ EMC Institute

Japanese MICT ConsortiumJapanese MICT Consortium
- Two Major Research Groups

- Four WGs in each Group

over 20 
Major 

Companies
Universities

Yokosuka Research 
Park (YRP)

MMAC’s Japanese 
Standardization

Digital Healthcare 
Aliance; CONTINUACONTINUA

International 
Standard: IEEE 
802/1073/11073

Standardization and 
Regulation activity

Cooperation of R&D

Collaboration

Proposal & 
Contribution

MAGNET 
beyondMOUInternational 

Conferences
; ISMICT06&07

International ActivitiesDomestic Activities

Japanese 
regulator  

Regulatory 
Committee

International 
Regulation:
ISO, ITU-R

University of 
Oulu, FinlandMOU
Other projects ,e.g.
e-Health, tele-
medicine, etc

MOU
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8

Medical ICT Consortium
NTT-AT
OKI
OMRON HEALTHCARE
OLYMPUS MEDICAL 
SYSTEM
KDDI LAB.
SANGIKYO 
COORPERATION
SIEMENS
SHARP
TSUMURA RESEARCH LAB.
TOSHIBA
NIPPON SIGNAL
NETWORK SYSTEMS

Hitachi
FUJI FILM
FUJITSU
FUJITSU COMPONENT
BUSAN TECHSEL ELECTRONICS
PANASONIC (MATSUSITA 
ELECTRICAL)
TERUMO
YOKOHAMA NATIONAL UNIVERSITY
YOKOHAMA CITY UNIVERSITY
NICT
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Ubiquitous Medicine Based on Networking
UMN (Ubiquitous Medical Network) can perform 
telemrtering and telecontroling with BAN

Medical Center
(HUB Station)

BAN (Body Area Network) can collect any vital information 
such as EEG, ECG etc in-vitro and in-vivo with wearable and 
Implanted sensors. BAN can be connected with other networks
such as WLAN, WPAN, mobile phone networks, and satellite
Networks for ubiquitous medical healthcare. 

Real-time Telemeter Using Satellite Link

ECGECG

EEGEEG

Blood pressureBlood pressure

Carotid pulse

Breathing

BAN
Ser.BAN MedicalServer

BAN/WPAN/ WLAN

BAN

BAN
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BAN Server Repeat node
Sensor node

BANBAN BANBAN

BAN
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Mobile Terminal
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Tele-metering of Vital Information and Tele-controlling of 
Medical devise and Robot

Electrolyte
Sensor

Catecholamine
Sensor Micro capsule endoscope

Micro capsule endoscope

Urinary Output ・Electrolyte Monitor

ｐＨ
Sens
or

Oxygen Concentration
Sensor

Intravascular Micro 
Integrated Sensor

Multi Channel
ECG Monitor

Micro-Wireless Transmission Devise

Real-time Transfusion 
Blending System

Catheter Material ・Implementation
Sensor Surface Treating

（Animal Experiment） Nerve Electrode

Drug Dosage System
・Uniform Management of Multi
Drug  Dosage Control
・Drug Automatic Identification
System

Duplex Wireless Communication Treatment 
Strategic Model

Drug Dosage Catheter（５ rumen）Bloodstream
Sensor

Blood Pressure
Sensor

Ubiquitous Medical Care System & Network
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Medical Body Area Network (BAN)

Wireless BAN 
coordinator

Rehabilitation 
support

Wireless BAN 
coordinator

Actuator and 
sensor

Wearable BAN

Healthcare management, 
advice, and medical 
treatment

TelemonitoringNetwork

Effective medical treatment is provided by vital 
information monitoring through wireless BAN.

Implanted BAN

Wireless ICT pace maker 
using BAN

BAN BAN
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Requirements to Realize Ubiquitous 
Medical Care Using BAN

• To realize ubiquitous medical care using BAN, an advanced 
wireless ICT is required, which support energy efficiency, 
robustness against interference, high reliability & Safety for 
human body and so on.

1. Technology Requirement;
• EMC to protect human body & medical equipments against radio
• Propagation analysis & channel modeling of BAN
• High precision positioning & broadband communication with high reliability
• Highly Secure network to protect privacy of personal vital information
2. Regulation Requirement;
• Guideline to use wireless BAN safely compliant to both FCC and FDA
• New frequency band for medical use 
3. Business Requirement;
• International standard to expand a market size
• Sophisticated Business Models
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Frequency Regulation for Medical Use

BAND for WMT (Wireless Medical Telemeter) in FCC(USA)
• 608-614 MHz;     Also for radio astronomy and UHF TV
• 1395-1400 MHz
• 1427-1432 MHz; Also used for non-medical telemetry

Space operation
(earth-to-space)
[not used]

Space operation
(earth-to-space)
Fixed
Mobile

1427-1429
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Mobile uplink
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Radiolocation
[not used]
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http://green.ilcc.com/_ismict/

http://www.mict.ynu.ac.jp
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http://www.ismict2007.org/11-13 December, 2007
University of Oulu, Finland
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Third International Symposium on 
Medical ICT(ISMICT2009)

http://www.ismict2009.org/
24-26 Feb., 2009

McGill University, Montreal, Canada
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2009 USA-FDA and YCU 
Workshop on Clinical Approval

Date; 10:00～17:30 March 4, 2009
Place; Heborn Hall, Yokohama City University
Organization; Yokohama City University,  USA-FDA

Program
Opening remarks
Lectures and discussions on Biomarkers
Biomarkers for cell therapy products
Biomarkers for cancer vaccines and cell substrate quality, including an overview of ICH activities
Prognostic biomarkers in various diseases and in transfusion medicine
Biomarkers for vaccines for infectious diseases
Biomarkers relevant to drug efficacy and safety 
Genes related to cellular polarity and their involvement in various diseases
Neuronal differentiation of stem cells and regenerative therapy
Other subjects related to biomarkers
Special Lecture on innovative integration between medical and engineering sciences: Ubiquitous 

medicine based on advanced ICT (Information and Communications Technology)
Closing remarks
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2009 Symposium on Medical Information and  
Communications Technology (SMICT2009)
－Innovation in Medical ICT for the Future Society－

http://www.mict.ynu.ac.jp/smict2009.htm
http://gcoe.mict.ynu.ac.jp/

Date： March 5, 2009  10:00-17:30 Free of charge for participation

Venue：Pacifico Yokohama Conference Center, Yokohama, 
Japan  http://www.pacifico.co.jp/english/index.html

Opening (10:00-10:20);  Address;  Professor Y. Iida, President, YNU
Guests; Representatives of MEXT and MIC, President YCU,, Vice-president NICT, Yokohama City, etc.
Keynote speeches (10:20-12:00)    Prof. Heikki Ruskoaho (U of Oulu),  Prof. Yoshio Goshima (YCU), etc.
Lunch (12:00-13:15) Posters and Exhibitions
Presentations and Panels - Global MICT innovations in GCOE project -
(Keynote talk) 13:15-13:40      Prof. R. Kohno, Leader of GCOE project (Director, MICT Center, YNU)
(Part 1) 13:40-15:20 "Innovation in MICT " Coordinator: Prof. N. Yoshikawa, YNU
Presentation and panel discussion by, YNU, YCU, UoO, NICT, and more
(Part 2) 15:40-17:20 "Human resource development for bridging Medicine and Engineering"
Coordinator: Professors Morisihita and Hamagami, YNU
Presentation and panel discussion by;  YNU, YCU, Duke Univ., MHLW (Japan), UoO, Industry, Hospital 

Closing 17:25
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Conclusion
• Medical ICT Consortium coordinated by NICT 

with over 20 companies has been introduced as 
an official liaison of IEEE802.15. TG6. 

• Medical ICT Consortium has contributed in R&D, 
regulatory and standardization of medical ICT 
systems such as BAN.

• Medical ICT Consortium would like to contribute 
in any activities to make medical ICT systems 
including BAN successful in business and social 
services and to make a new regulation and 
frequency band for medical ICT systems.


