Curative medicine, Diagnostic products

Life Sciences Development of biomarkers in cerebral infarction

Keyword: Application from basic study of “polyamine”, Creation of new industry, University incubation

L O Kazuei Igarashi, Professor, Chiba University (Pharm. Sci.)
IOrga:nlzdatlons O Hiroshi Amano, Professor, Chiba University TLO
nvolve O Kouzou Inoue, CEO, Fuence Co., Ltd.
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fuence

Prof. Igarashi Prof. Amano Fuence co., Ltd.

[Abstract] Project Background Acrolein ELISA kit

Fuence co., Ltd. was interested in prof.
Igarashi’s research results and

Collaboration research between Chiba university and Fuence co., Ltd. to use polyamine
and acrolein as biomarkers for cerebral infarction was initiated in 2006 with the help of the collaboration started with the help of Chiba
NEDO funding. The ability to predict cerebral infarction is over the 90%. On April 2007, university TLO. In addition, this project was
Prof. Igarashi established new venture company named “Amine Pharma Research Institute adopted for NEDO funding.

co., Ltd.” with the help of Chiba university TLO.

Funding History
[Summary of the technology transfer]

1. NEDO "Matching Fund” Acrolein level was determined by

@Technological Impact 2. Chiba bank “Himawari venture using a blood of subject.
Previously, the only method to determine the cerebral infarction was diagnostic imaging promotion fund” . .

(MRI and CT). It is expensive and rather complicated method. Our new method can 3. Chiba university “Nanohana venture Incubation center in Inohana
diagnose the cerebral infarction handily by using a simple blood sample. competition” area

R Intellectual property protection
We can expect to find a new market for the preventive care industry because polyamine property p

and acrolein is a new biomarker to predict the cerebral infarction, and Chiba university TLO

. “Method for diagnosing apoplectic
can help to incubate the result of research. .

stroke/asymptomatic brain infarction using
polyamine and acrolein contents.”

@Social Impact _ o PCT/JP2005/006429
Every year over 1 million people suffer from the cerebral infarction in Japan. Furthermore, Amine pharma research institute co.,
the number of people with high risk factor is over 10 million. Therefore, the social Ltd. Is moving in.

contribution level of this result of research is high.

Turning point in the Project

@Special Features of the Collaboration OExecution of research and development of method with in consideration for
Our new method for diagnosis of cerebral infarction can be expected to spread quickly. practical application.

Moreover, the intellectual property can be used effectively due to the collaboration of Olnterpersonal relationship

Fuence co., Ltd. and Chiba university TLO. Chiba university TLO can obtain methods and OTalented person to cover steps from basic research to finished application has
technique of incubation. been secured.

For more information, contact : Ph.D. Daisule Katagiri, NEDO fellow, Chiba university TLO, +81-43-290-2917, k-dai@restaff.chiba-u.jp



_ Ly, AR
> .
T 205 IXARZE/) N1 2 — N —DBEIF
-0-8 @ INRUPIVERABRDSOMAREE - MEFEED - KEENYF v —ikE
e O FERFAFRESWRETRE At+E —@ %
s O FEATEFEN - ANHEWEE XB F ) A
O WJa1—-TYVAtR HE 8= BT RGWHE  WI21-TV2
(= ) ESEEEDZ >N 2200 L /Ay b

FEAZAZFREFAARA+RHARZED (TRUPIY ] ICEHT DERARRRZ
E[CUT, 2005FICNEDON'S MTKEHSERIHRAICMARRRESE ] OEZ
2T, WRE/NA ZV—N—DRAIEARDRY — ~ UL, IREPIO%ZHZ D
BECHEEFNNTRER O CEL., CORRHRELSEXRNERSIEDIN
<. A+RITHEEBSHTERFESSEE - MNHEMBOXEEZTREL, T
ERENYTFv— - WPIVIP7—VHREMZ22007F4BICERIUIE,

h+ETBROMARY —XCHWI21—T
YANERERDS, TEAFESEE -

RN EHBNARDMIROEM, D&,
WEs2ImO . NEDO MREHERILH
FREFESE] [CRIRSNECE,

(B:i2En DB E])
oA DSH
CNET, HEEZWIEVRL. CTEFEOEERZMICEDIDH THD. [SERER
NPND] . IR=ZA-—N—EEBEZHCE) FOEND OIC, ARl
[FRERE NIRRT > TILD S DIEEREAZRT - FRIETREIC L. LoD ZER
RUIC,

@HIENDEHER

CNFTICHFEUSD OENBENA AV —N—ZRFE L. XYFrv—RELULT
ET. 1 OOBMBRROIRHIBDEE. FIHEREXDEMEEZRI EDEHT
TED,

QU EN\DEHER
FE1 FOAZBADESON TN D, WREBBENUNER ) XD T 705 —1R
HEDERRNDEBMERIASTNEDNEEZSND.

QS EAFIDER - RRIR
ARZROURICHERITICHRY — X TFEAFESEE - KO EME N AR a1
THYR—F U KRS T2 —TYRDHBSALHBAOLTINDCEND,
HAREEADIARBE R, AFREECHITDREFINADHERDERZFTED.

TP IT 1 ITDHR - e ‘7:)
% NS PR Z IR NS,
1% 6F PR [BDRIBANTF v — g%mu?%ggééﬁﬁd éi§&§
IR B8

ZHZ1T D,

21 TEE~ERK1 OFE NEDO
AREHREBEBIBEMBILATRERSE
3EMK1 9F TFERT TOFHORY

Fv—BRREE]

ROB0EA EEREE DS

1SETHRR - BN, B
MEbzech - FRERIERGIREDFZWITIE
15FE2004-255976 Em
PCT/JP2005/006429 (EHIR

BRI - ERODOH N,
OXAEDEBEOZETHE UICHFRFERDER
OEEDFIEDEHERER
OfR—-ERE—~EEFT TEMRESHICIET DAMDIER

AEICEET D@85 © TEAS. EFEE - INMEME, RiBiiEsl. NEDOY T 0—. AtE K&, 043-290-2917. k-dai@restaff.chiba-u.jo




Curative medicine, Diagnostic products

Life Sciences

Creation of methionine dehydrogenase for homocystinuria diagnosis

Keyword: Basic studies on enzyme chemistry, A technology transfer to contribute to our society by putting the basic studies into practice

Organizations

O Yasuhisa Asano, Professor, Toyama Prefectural University

Involved O Mr. Noriyoshi Kishimoto, President, Sapporo Immuno Diagnostic Laboratory Co. Ltd. . "_f President
Prof. Asano ‘ Kishimoto
[Abstract) Project Background A kit for detection of

Toyama Prefectrural University has created a new enzyme methionine dehydrgenase,
based on the basic studies on the development of new enzymes and their industrial uses,
together with the experience of Sapporo Immuno Diagnostics Laboratories (Sapporo IDL),
who has been producing several mass-screening kits for diagnosis of inborn errors of
metabolism such as phenylketouria (PKU) and other diseases. They have enough know-
how on phenylalanine dehydrogenase which has been practically used as a component of
the diagnosis kit of PKU for more than 10 years, developed by Prof. Asano.

[Summary of the technology transfer]
@Technological Impact
With the new enzyme, it is possible to determine the concentration of L-methionine in the
blood of neonates for the diagnosis of homocystinuria. It has been noticed that the current
method tends to have false positive errors. Since the fluorometric detection of L-methionine
uses the same chemistry with other enzymatic detection methods for phenylketonuria,
maple syrup urine disease, and galactosemia, it would be possible to diagnose the four
diseases simultaneously in the future.

@Social Impact
The development of the new method of diagnosis of homocystinuria will much contribute to

an early treatment of neonates with the disorder, since it would cause mental retardation,
dislocation of lens of eye, cataract, skeletal abnormalities, thrombosis, etc, if left uncured.
It is expected that the kit will be utilized in the public experimental stations of the local
Governments as one of the tools of the mass-screening of neonates for diagnosis of inborn
errors of metabolism.

@Special Features of the Collaboration

It is expected that an integrated multi-enzyme chip, such as that with functions to diagnose
homocystinuria, phenylketonuria, maple syrup urine disease, and galactosemia, will be
developed. Production of enzymatic diagnosis kits and enzyme chips will be extended to the
development of industries related to biotechnology, electronics, and machineries.

In 1992, Sapporo IDL launched a
commercial kit for the diagnosis of PKU
using phenylalanine dehydrogenase,
discovered by Prof. Asano. Since 2003, the
studies on the development of a diagnosis
kit of homocystinuria has been started.

Funding History

Since 2003, Prof. Asano has been funded
by the project “ Toyama medical bio cluster’
(Ministry of Education, Culture, Sports,
Science and Technology ), coordinated by
Toyama New Industry Organization.

Intellectual property protection

Four domestic and one PCT patents;
Phenylalanine dehydrogenase with altered
functions, and the analysis of amino acids
in the biological samples with the enzyme
(JP 2006-243967).

Homocystinuria (an image)

The blood of neonates will be spotted
on a paper and dried. The extract from
the blood will be analyzed by
enzymatic fluorometry.

The chemistry of L-methionine
determination

NH, o

NAD* NADH

Y N oo
o

formed by the action s of methionine
dehydrgenase and diaphorase.
Resorufin formed shows fluorescence.

Turning point in the Project

Both the University and the company have strong wills to put their technologies
into practice. There has been a mutual understanding between the University and
the company, based on the previous success in the development of the diagnosis

kit for PKU.

For more information, contact : Mr. Makoto Hongo, Instruction Division, Toyama Prefectural University, +81-766-56-7500, hongo@pu-toyama.ac.jp
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Curative medicine, Diagnostic products

Life Sciences

Keywor for a bedside diagnosis

Development of rapid diagnosis kit with IgM monoclonal antibodies labeled with gold particles

d: Protein engineering of IgM antibody, Prolapse the ready-made ideas for a product development, Rapid and reliable diagnosis kit

‘ O Takeshi Sanekata, Associate Professor, Faculty of Agriculture, Tottori University -

Organizations

Involved O Yasuharu Namba, Director, Research & Development, BL Co., Ltd. R S 2
| < T.Sanekata Bds Y- Namba
[Abstract) Project Background

High performance immunochromatography using anti-CPV IgM monoclonal antibodies
labeled with gold particles for the detection of the canine parvovirus (CPV) was developed
in collaboration with the Faculty of Agriculture, Tottori University and BL Co., Ltd. , which is
the world's first. Tottori University has a licensing agreement with BL Co., Ltd. and
commercialization of the kit has been a success.

[Summary of the technology transfer)

@Technological Impact
- Establishment of anti-CPV IgM monoclonal antibodies with high reactivity

against CPV
-Establishment of labeling techniques of gold particles to IgM monoclonal antibody
- Safety in testing (closed system)
- Shorted time (within 15 minutes)
-Higher sensitivity compared with available commercial kit (about 50 times)
- Contribution for the proper treatment and prevention of infection
@ Market Impact
This diagnosis kit has a very high quality compared with foreign kits, so we are doing
marketing research to sale this kit in Japan and foreign countries.
@Social Impact
This licensing agreement is the first case for Tottori University since becoming a national
university corporation. It was published in Nihon Keizai Shimbun and Nihonkai Shimbun in
11. May, 2006.
@Special Features of the Collaboration
We developed a high performance diagnoses kit for CPV using anti CPV IgM monoclonal
antibodies labeled with gold particles for the first time in the world. In the future, it is
expected that various clinical diagnosis kits will be developed with high reactive IgM
monoclonal antibodies.

Clinical veterinarians desired an instant and
rapid diagnosis kit for infectious diseases.
We have techniques for the preparation of
highly reactive monoclonal antibodies and
gold particle labeling techniques. We
collaborated to develop a instant kit.

Funding History

1.Selected for collaboration project from
BL.Co.,Ltd.

2.JST: Research for Promoting
Technological Seeds

Intellectual property protection

Patent application
IDetection of canine parvovirus |
Publication Number JP2007-57495

[ m
Viral extraction kit: Sample was

mixed with viral extraction buffer, then
filtrated with filter .

Positive band Sample

Reaction plate: Place one drop of a
sample in a well, then let stand for 15
minutes. If the CPV exists in a sample,
CPV will react with the gold labeled IgM
monoclonal antibodies, anti-CPV
antibodies and anti-mouse IgM
antibody, then observe a red line with
naked eyes.

Turning point in the Project

ODo not become twisted around someone’s little finger.

OCooperative development with a venture company which has technical
capabilities is very desirable

ODo not give up untill success.

For more information, contact : Takeshi Sanekata, Faculty of Agriculture, Tottori University, +81-857-31-5679, sanekata@muses.tottori-u.ac.jp
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Curative medicine, Diagnostic products

Life Sciences using solid in oil (S/O)

Keyword: Nano-dispersion by S/O, Absorption enhancement, Feasibility study (FS)

Development of the absorption enhancement technique for pharmaceutical compounds

‘ O Masahiro Goto, Professor, Fuculty of Engineering, Kyushu University

Organizations

O Takeru Fuijii, Ph. D. President, ASPION Co., Ltd.
Involved

O Megumi Takata, Director, IMAQ & Kyushu TLO Co., Ltd.

Prof. Goto

i dn 2

President Fujii

Mr. Takata

[Abstract)
Prof. Goto found that pharmaceutical compounds show the enhanced permeation through
the biomembrane when nano-dispersed into oily base after included in the reversed
micelles, based on the basic research of enzymatic reaction under the hydrophobic
condition. ASPION Co., Ltd. has the exclusive right for commercialization through Kyushu
University’s TLO (Kyushu TLO Co., Ltd.), and develops the business in the field of
pharmaceuticals, cosmetics, and health foods.

[Summary of the technology transfer]

@Technological Impact

Hydrophilic compounds generally show lower absorption rate through biomembrane
compared to hydrophobic compounds. But, it was discovered that hydrophilic compounds
show the enhanced oral absorption or transdermal absorption when nano-dispersed into oily
base after included in the reversed micelles. Moreover, biomembrane is protected from the
irritation damage due to the bio-coat structure of S/O (pseudo-membrane). And then, drug
compounds show the enhanced stability because of the decrease in hydrolysis.

@Market Impact

The technique is applied to the screening of the new chemical entity, but also to the renewal
of the dosage form or additional dosage form for the extended market life. Therefore, we are
now planning to contract the FS tests with many pharmaceutical companies and cosmetic
companies.

@Social Impact

Using the technique, injection could be changed to oral dosage form or transdermal dosage
form, and the elaborated QOL will be expected. While, hydrophilic compounds having better
pharmaco-kinetic profile could be screened when the technique will be applied to the drug
candidate.

@ Special Features of the Collaboration

The research collaboration with Kyushu University helps ASPION‘s commercialization
process and creating the good relationship with pharmaceutical companies.

Project Background

When Takeru Fuijii, the president of

ASPION, visited the laboratory of Prof.
Goto, he was deeply impressed that the
appearance of proteins clearly dissolved in
vegetable oil and decided to apply this
technology for pharmaceutical products.

Funding History

1.2001-2003

-Consortium R&D project
2.2001-2004

-Sakigake 21 by JST
3.2004-2006

-Regional R&D project by JST

Intellectual property protection

Patent Filed : JP 1, International 2
“O/W emulsion dosage form (JP2004-

043355)", etc.

Schematic graph of Solid in Qil
(S/0).

.
J.J'"'

LL‘{lL‘L& o Dispersed into
Fﬁ‘;‘oily base.
IR
P SOV
Water soluble Oily surfactant
compound

.
S

—

= N

Solubilization of protein (HRP) into

oil phase.

Left: HRP included in S/O was dissolved
in oil phase.

Right : HRP was precipitated.

Turning point in the Project

ASPION Co., Ltd. and Kyushu TLO Co., Ltd. smoothly signed an exclusive
licensing agreement with an equity scheme in early stage. Now, ASPION Co., Ltd.
Is commercializing and offering the proposal of S/O technology to companies in
pharmaceutical, cosmetic, health food, and other relevant field.

For more information, contact : Kiyoaki Kawahara, COO, ASPION Co., Ltd., +81-78-304-0040, k-kawahara@aspion.co.jp
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GMP production of Plasmid DNA Vector

Keyword: Plasmid DNA for Genetherapy, Clinical trial Phase 2, Collaboration with BioVenture company

O Masaru Nagamine, Associate Professor, Center of Molecular Bioscience (COMB), University of the Ryukyus

Organizations

O Masanao Kikukawa, CEO, Institute of Advanced Medical Biological Science

Involved | O Kiichi Teruya, Professor,Center for Cooperative Research, University of the Ryukyus,
[Abstract] A 28s 12 S __'QMILV[P vector 'prgduction_facilitv

Local joint center of the University of the Ryukyus does a matching of company and
researcher.

Technological Seed of COMB University of the Ryukyus and industrialization Technology
of AMBIS developed a plasmid DNA simple and easy extraction method for industry use,
and have acquired a patent. Using this method, production of plasmid DNA for clinical use
was achieved .

[Summary of the technology transfer]
@Technological Impact
It is possible to easily perform large-capacity solid-liquid separation/ buffer solution
exchange / concentration by getting rid of centrifugal separation operation in the closed
system, which utilizes TFF membrane, decreasing the burden on environment in
pharmaceutics factories.
It reduces environmental burden on factories, and will lead to reduced operational costs of
gene-recombination technology application pharmaceutics factories.

@Market Impact
Dozens of mg purified Non-GMP plasmid DNA vectors were able to be marketed at

decreased prices while maintaining high quality.

@Social Impact
The aim is to further spread clinical studies and clinical trials, to develop a plant where GMP

production of plasmid DNA is possible, which can be used up to clinical trial phase 1I..
To support clinical trials as contract based production of drugs
In the “Post Genome "age, research and development of molecular target medicine is very
active and early stage non-clinical and clinical tests (phase | and phase I )are sought. It is
necessary to enhance the efforts to support new drug discovery.
@Special Features of the Collaboration

Stimulate and motivate researchers to collaborate with venture companies.

AMBIS and the COMB University of the
Ryukyus which grouped for a new business
development are given a grant by New
Energy and Industrial Technology
Development Organization (NEDO)
Regional Consortium Technology

Funding History

1.Year 2000 NEDO “A venture company that supports
regional consortium technology business”.2.2002
Small business corporation “Provide grants to new
businesses for start-up ”

3.2004-2006 Okinawa Prefecture “Bio-Venture
company Research and Development support
business”

Intellectual property protection \

Device and process for purifying Vectors
US6773913B2 Japan No3547715 Y

Hetero-Pentermer recombinant vaccine

Patent application No2003-412053

PCT/JP2004/010459 EU4,747,848,2

Turning point in the Project

Olndustrialization of seeds utilizes the venture company support measure that
each ministry and government office carry out.
OExperts who can strategically raise funds and government support are sought.

For more information, contact : Toshihiro Higa, Research Cooperation Section, Science and International Affairs Division, University of Ryukyus,+81-98-895-8038, kntiki@to.jim.u-ryukyu.ac.jp
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Curative medicine, Diagnostic products

Life Sciences

Hydrogel Wound Dressing

Keyword:

Hydrogel containing 80% water, Electron beam synthesized, Revolution for wound healing

o O Fumio Yoshii, Industrial Collaboration Coordinator, Japan Atomic Energy Agency
ﬁ‘?::c:dat'ons O Kazuki Isobe, Manager, Dept. of Research Development, Nichiban Co., LTD.
| O Kazutoshi Haraguchi, Assistant manager, Dept. of Research Development, Nichiban Co., LTD.
[Abstract] iew Gel)

Hydrogel wound dressing for moist healing has been achieved by harmonized
technologies of radiation processing in Japan Atomic Energy Agency (JAEA) and
coating/adhesive tape technology in Nichiban Co. Ltd. This hydrogel dressing has some
advantages such as painless fixing on the wound area, complete removal from wound
without remaining material on the wound and faster healing. This is a useful new
product for application in medical field.

[Summary of the technology transfer)

@Technological Impact
Hydrogel wound dressing was developed by irradiation technology using low energy
accelerator. This product is capital product for changing to moist healing from dry healing.

@Market Impact

View gel produced by Nichiban Co. Ltd. is provided for hospital by Taiho Medicine Co. Ltd.

since 2004. Further, gel protector to prevent shoe sore was commercialized.

@Social Impact
Hitherto method for wound healing was achieved by forming scab at dry condition. It is

suggested that recent spread of moist healing in wet condition is due to big contribution of
View gel.

@Special Features of the Collaboration

JAEA carried out hydorogel synthesis using low energy accelerator, evaluation of its gel
and clinical test using animal. Nichiban Co. Ltd. developed continuous system to produce
hydrogel sheet base on JAEA technology and confirmed safety of obtained gel.

JAEA introduced hydrogel wound dressing
developed by electron beam technology in
the seminar sponsored by Japan Science

and Technology Agency (JST). JAEA met
with Nichiban Co. Ltd. in this time.

Funding History

Development and Installation of low
energy accelerator, gel processing
equipment and gel production line with
support of JST.

Intellectual property protection

US patent: No. 5,846,214

Date of patent : Dec. 8, 1,998

PVA Hydrogel, Hydrogel Laminate Using
The Same And Hydrogel Wound-Dressing
Material Using The Same

E2- b 13EFRFFIRFD
BT RRIEEEISAL TR N
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Transparent gel

Gel protector to prevent
shoe sore
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Turning point in the Project

Olnstitute responds exactly to society needs

OCompany technology can be applied for gel sheet product.
OCompany has highly zeal for commercialization as a main product.

For more information, contact : Fumio Yoshii, Industrial Collaboration Promotion Department, Japan Atomic Energy Agency, +81-27-346-9510, yoshii.fumio@jaea.go.jp
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