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Development of the “Virtual Slide Imaglng System” - an innovation-matching style of technology development

d: Telemedicine system, Automatic cancer diagnosis device development, Technology development by combining local

@)
Organizations O
Involved O

@)

Terumasa Takamatsu, Chief Excecutive Officer, CLARO .INC.
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[Abatract]

At Hirosaki University Graduate School of Health Sciences, we have studied basic technology for the
development of automated system that carried out the automatic histological diagnosis of the cancer.
The development of new medical systems are required that not only technological seeds and field
needs in university or hospital but also image processing technology, factory automation technology
and tele-communication technology in local businesses. We combined these factor ,and succeeded in
developing the “virtual slide imaging system.” This is the only system that is possible to use tele-
pathological diagnosis of frozen tissue section. In selling this system, We have established a
partnership with a nationwide major distributor and have also been receiving funding from national
funds.

[Summary of the technology transfer)

@Technological Impact

* The system was possible to get high magnification whole digital images of histopathological tissue
sections, and we succeeded for the first time in the development in Japan. Currently the system
starts to have been introduced into the specific hospital designated by MHLW (Ministry of
Health ,Labour and Welfare) for the cancer therapy.

* The second-generation system developed in 2006 is utilized for the quantification analysis system for
immunostained specimens in histopathology, the Image process device for TMA(Tissue micro arrays)
and the analysis system for TMA.

@ Market Impact and Social Impact

This system has various applications, such as in (1) the telemedicine system between medical centers
and local hospitals which a pathologist is not available; (2) a diagnosis conference system between a
pathologist of the specific hospital designated by MHLW and the specialists in histopathology; and (3) a
country-wide surveillance system for the standardization of diagnosis. Furthermore, a second-
generation system was put into practical use and put into the market in 2006. This second-generation
system has new image-processing technology for analysis system. Through the features listed above,
our system is making a contribution toward the improvement of pathological diagnosis in Japan.

@Special Features of the Collaboration

By bringing together both technological seeds and needs jointly from industry and academia, practical
realization of the needs-based system has become possible. The repercussion effects our project will
have as a successful example of putting the industry-academia-government collaborations formed at
academic conferences and other events into practice is huge. Considering that our collaborative
venture has brought local businesses into the Ministry of Economy, Trade and Industry’s (METI)
emerging collaboration project that led to the ensuring of job security and nurturing of the technical
experts, the repercussion effects this project has created is significant.

Project Background

The university researchers actively participated in forums
for industry-academia-government collaborative
interactions and frequently visited local businesses with a
coordinator. Through these activities, the researchers
came to learn about the image processing technology of a
local company that is useful as a medical technology, and
developed the technology into a joint research and
development.

Funding History

1.2004-2005: Consortium for Regional Revitalization
project fund from METI.

2.2004: Communications and Broadcasting Start-up
Venture fund from the Ministry of Internal Affairs and
Communications.

3.2005: Feasibility-testing project fund from the Japan
Science and Technology Agency Iwate Satellite
Office.

Intellectual property protection

National patent 7, International patent 2

I'Automatic preparation exchanging apparatus.
Application number 2004-111337]

I'Slide image data generation device and slide
image data. Application number 2005-113354 1,

and others.

Virtual Slide Imaging System

The system achieves a complete digitization
of slide images by high-speed scanning of
the slide glasses under high magnification
and applying image-processing technologies,
such as tiling. It is the only system that has
a full-field auto focusing mechanism.

Turning point in the Project

OPeople involved in the project are equal. One needs to respect one another.
OEven what seems like an impossibility can be realized if one tries in earnest.

ONeeds and seeds exist in both fields.

For more information, contact :

Motoki Kosugi, Office for the Creation of Intellectual Property, or Shigemitsu Kudo,
Center for Joint Research, Hirosaki University +81-172-39-3176, cjr@cc.hirosaki-u.ac-jp.
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Fourier radar microscope - observation interior of living body by light -

Keyword: Optical coherence tomography, Three-dimensional fundus measurement with highest resolution

‘ O Toyohiko Yatagai, Affiliate professor, Institute of Applied Physics, University of Tsukuba.
(Optics research and education center, Utsunomiya University. Professor)

Organizations

lneeteedd | O Takashi Yokokura, President, Topcon Corporation.

[Abstract)
Computational Optics Group in the University of Tsukuba succeeded in the development of
the Fourier-domain optical coherence tomography (OCT) system supported by the
program of Development of Systems and Technology for Advanced Measurement and
Analysis of the Japan Science and Technology Agency (JST). This technology was used
for the fundus camera equipment produced by Topcon Corp., and the three-dimensional
optical coherence tomography for fundus imaging system with the highest performance of
the world was produced commercially.

[Summary of the technology transfer]

@Technological Impact

®OCT equipment with the high speed and high spatial resolution of the record in the world
which enables a measurement of the living tissue.

®(Observation of an eyeball, and evaluation of skin structure.

®\\When this microscope is built into an endoscope, observation of the surface tissue of the
stomach or lungs, or evaluation, diagnosis, etc. of a cancerous tissue is possible.

® Contribution to a medical advancement hen this microscope is built into an endoscope.

@Market Impact

By simultaneous acquisition of a color fundus image and an OCT image, specification of a
observing part is possible. Clinical meaning is large, because it is independent of the
measurement person's level of skill, and the reproducibility of progress observation
increased. As a doctor, by oneself, was able to take out each tomogram from a three-
dimensional image in arbitrary positions, it became clear that a detailed pathological
change exists in the part of alien position.

®Since the tomographic picture of a wide range part is acquirable by a high speed, high
sensitivity, and high resolving, the visualization for retinal layers is possible. The social
contribution is large in which a possibility that a new diagnostic indicator could be built by
the three-dimensional analysis.

®As the three-dimensional display was achieved, the informed consent to the patient
becomes more persuasive, and a re-visit to the hospital is urged.

* OCT market size anticipation : [ in 2007] about 1,450 sets, : [ in 2008] about 1,600 sets

Project Background

Based on the research presentation in a
society, technical discussion was
performed and development by technology
transfer was performed.

Funding History

®H17-18 Grants-in-aid-for-scientific-research
young scientists (B) (Japan Society for the
Promotion of Science)

®H16-19 Development of Systems and
Technology for Advanced Measurement and
Analysis (JST) etc.

Intellectual property protection

Patent application : The country 12,
Foreign countries 4

I'Calibration method of component
apparatus of optical coherence tomography
(2005-291789) letc.

Integration of optical coherence
tomography and fundus camera. High
speed scanning of 0.05 sec./B-scan
and 3.5 sec./3D-scan (Fifty times
higher than conventional instrument).

Example of OCT image (macular hole)

Turning point in the Project

O A high level technical development is performed at the university, and the
seeds of the university are advertized clearly.
O Suitable funding of suitable time.

For more information, contact : Kazuyuki Yanagibashi, Division of Collaborative Research, Department of Research Promotion, University of Tsukuba, +-81-29-853-2907, chizai@sec.tsukuba.ac.jp
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Development of “Abches” — Respiratory Monitoring Devise

Keyword: Radiation therapy, Stereotactic irradiation ensuring high positioning accuracy, Respiratory monitoring devise “Abches”

O Hiroshi Onishi, Associate Professor,

Department of Radiation Oncology, University of Yamanashi Hospital

Organizations

| Ived O Hiroki Sano, Chief Technologist, Department of Radiation Oncology,
nvolve University of Yamanashi Hospital ) M.D. Technologist . Presiden
O Hideyuki Kawakami, President, APEX Medical Inc. iﬁ . H.Onishi H.Sano H.Kawakami
Project Background “ ”?
[Abstract] The Department of Radiation Oncology at the University of Yamanashi Hospital

developed a prototype of respiratory monitoring device on the basis of their own requirements during
CT examination and radiotherapy. The device allows the patient to monitor his/her own respiratory
status to stably control the depth and cycle of his/her own respiration, resulting in an excellent
accuracy in irradiation control. The institution applied for a patent on the device on May, 2005. APEX
Medical Inc. obtained the patent license, succeeded in the development of the practical product
“Abches”, and launched the product in the market after the completing the duly procedure in
accordance with the pharmaceutical affairs law.

[Summary of the technology transfer]

@Technological Impact
The stereotactic irradiation required expensive and complicated systems to monitor and

compensate the organs motion caused by respiration. The cost-effective Abches has a
simple structure that allows the patient to monitor his/her own respiration status and notify
his/her breath holding phase to the operator, resulting in an innovative stereotactic protocol
assuring high positioning accuracy made possible by the patient-operator collaboration. The
monitoring device converts the movement of contacts on the thoracic and abdominal
surfaces to the corresponding dial angle, a mechanism that requires no electricity.The resin
formation manufacturing method minimizes the use of metal, enabling it for use in CT, MR
and PET scanning.

@Market Impact
Following several trial manufactures, evaluation in the university hospital and completion of

the duly procedure in accordance with the Pharmaceutical Affairs Law, APEX Medical Inc.,
launched the product “Abches - Respiratory Monitoring Device” in market. The product is
highly evaluated for its operational simplicity and time efficiency in the actual clinical
situation and 28 units were installed in the first year, recording the higher sales than
expected for the 2006 fiscal year.

Lo
Radiologists in practice gave idea for the pro-
duct and developed the prototype that obtained
the patent. Apex Medical Inc. recognized the
marketability of the product and obtained the
manufacture and marketing rights to develop a
novel enterprise in the radiology field.

Funding History

1.Grants in Aid for Scientific Research for
Young Scientists B in the fiscal year
2004

2.Selected for the university strategic
project in the fiscal year 2005

Intellectual property protection

“Respiratory monitoring device with multi-
point contacts”
Publication #:2006-263461(JP)

“Abches” appearance

Turning point in the Project

The urgent necessity in the radiologists’ routine gave birth to the innovative
prototype which was rapidly developed and commercialized in collaboration with
a manufacturer specializing in radiation therapy devices.

For more information, contact : Yukio Sugawara, University of Yamanashi, +81-55-220-8759, sugahara@yamanashi.ac.jp



. BRI, SZHAERiT
o540+ . .
TV [FSE0 2 RN PIREZA U VU EE (Abches) | GDE%%E
F0-8  IEHSAERS - S|\ BEEREN TS EITNEHSRS - WIRE=I Y TEE - PTF IR
i O WEKS ESUMMEHSESERE 805 A0 T
up O WK ESUNEENE WS (GRS &k
O WIARYIAAT 1A HE )IE B2
(B ) | EFEEHOSONT
WE AR ESZENEHEESEENR OB ERMRE Cld. BSO-—XXTEDE, B

BEDCTiR: OMSHREERIBCERSHBESHRUNILVEEZS—-L, BED
IWIRDRSOFRZLENICIY FO—)LITDCET, MEHRIREIZSIEEICHIEH
TEJMKRE=Y ) Y IREBZAF. 15efeELIE, (2005. 5. 25)
WIA Ny D IXT 1 NIVISEBFFEEZT.
FI R EUTCHERIE. BEBACEDBEHEERSRTEZRI UL,

P@NDFEFDE. ERKE 777

BEHRIRIBPIEN'BSD P T P T—
REMEETIT O THEHE. PSRRI
THRBEZBRRLUCVEZHWI ANy D
AXT 4 NIVOHHBEICSE U, RhEst
‘B LANI,

(€530 = 2RO -2

@A DEH
EMIMEHRIREICRNT, WIREREIZH DifssZ2E_9— L. BITSZHIEI DI
DICIEIBBDODEM XY RT ADBADME TH OIZ. AMESLZBN DYV TV
BETHDBNSEBREBESNWRUNIVEEZSY— L, RIEDBEHNET D ETHi
BEFENEEL, SVWIBBEZHRI SEHNSEMMEHRIRS IO -
ZtEYI LS,

IWIRE =S — (3B IR EMARICEMS B E EMF DS 2N 0EE R0 BE
(CEBUZEDTENARE, N ORIIERENIICK > TEEOEAZR/IRICIIA.
CT. MR PETTOERETELLIE,

@HIZENDEHER
I ANy D IXT 1 )VISMAD DI FHERIE EXRFRIRICHIT DFHDDE,
SEICEIDIBEESTV. E18F38 NIKEZSYIVIEE - PTFT ]
ELUTRERTZRIB UIZ, ERIRGZ CORFOBES CHEEMERQ LEICKD,
B COFHBIIIRICESNEFE (EX1 8FE) 2868ZMA. stEZLODTO
EIFEStEUR,

P IT 1 ITDHER
1. ERR16FE NPMREHEE
EFB)
2. VRITHE ZRERNTOI D
(CEFE

[PTF TR AR

ROB0EA EEREE DS
RSETHRE © BN

ZRIREEMIKE Y —KE.
1562006-263461 |

REHRSBPIEN'BEEBICEDDERLZ &P T2, —RMFETEE
HET MEHRIREIESEMEEX — N — EHICAE— FRDDEEFE. BRILICHK
D,

AMEICRIT D@8 1 WHEAR. XERFEEFEEEI—T 1 RX—5—,

BR =i, 055-220-8759. sugahara@yamanashi.ac.jp




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [864.567 1264.252]
>> setpagedevice


