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Cyber Assist project as service science and engineering

— A project that began ten years too early —

Hideyuki Nakashima' and Koiti Hasida

The Cyber Assist project was initiated in 2000, and its R&D was conducted at Cyber Assist Research Center of AIST from 2001 to 2005.
This project was a leading activity followed by ubiquitous computing and service engineering in Japan as well as one of the foresighted
projects in the world. It should be highly evaluated even in the present time. The project had its focus on a human-centered information
system that provides services in the physical world. This article rebuilds the goals and activities of the research center on the basis of
documents produced then, and provides future research directions.

Keywords : Cyber Assist, service science and engineering, ambient intelligence, ubiquitous computing
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Graduate education for multi-disciplinary system design and management

— Developing leaders of large-scale complex systems —

Naohiko Kohtake*, Takashi Maeno, Hidekazu Nishimura and Yoshiaki Ohkami

“System Design and Management” program, a study that integrates humanities and sciences by crossing many disciplines, is essential to foster
talented persons who can lead in the development and operation of large-scale complex systems that are symbiotic, safe and secure. The subject of
the new graduate school education is large-scale complex technological and social systems, with an education curriculum that provides practically
oriented lectures through which students can acquire the capacity to consider systems, the faculty to design systems in line with system life cycles,
and the ability for system management. By collaborating with industries and related stakeholders such as domestic and international educational
research institutions, we designed an educational curriculum and recruited faculty members, developed educational facilities and research centers,
recruited students, provided education, and moreover designed the method of publishing accomplishments. As for the establishment of the graduate
school in April 2008, the educational curriculum was formed to provide students with opportunities to acquire must-learn capability and knowledge
that were classified into six groups. The validity of the education method was confirmed based on verification of the students’ self-evaluation,
evaluation by the external evaluation committee and accomplishments by students such as papers, after the first two years of graduate education.

Keywords : System design and management, large-scale complex system, multi-disciplinary
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Products and evaluation device of cosmetics for UV protection

— AIST commercialization based on regional collaboration that combines the current strategic logic,
and an intermediary’s experience and trial-and-error approach —

Yasumasa Takao*' and Mutsuo Sando’

We introduce a case study of UV-protective cosmetic product development. Recently, cosmetics need to solve 3 problems simultaneously:
1) UV-protective effect, 2) transparence, and 3) smooth-textured touch. However, the best recipe and usable evaluation methods are
not established. This research is the result of a strategic regional alliance of the AIST grant venture and the technical guidance that did
not set a prior scenario with immediate effect of the national research institute. A new manufacturing and evaluation method has been
commercialized in the forms of a highly original cosmetics and a new evaluation device. An example of the methodology is shown
concerning social factors (regional alliances), particularly. The example is illustrated by comparing 2 elements. The first is the R&D
methodology that the Synthesiology journal advocates (the Aufheben type, breakthrough type and strategic selection type). The second is
the humanities way of thinking by analogy with natural phenomena such as the evolutionary theory.

Keywords : Ceramic composite particles, UV-protective cosmetic, shearing evaluation of powder-bed, apparatus engineering, Agency of
Industrial Science and Technology, AIST grant venture
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Establishment of compact processes

— Integration of high-pressure micro-engineering and supercritical fluid —

Akira Suzuki*, Hajime Kawanami, Shin-ichiro Kawasaki and Kiyotaka Hatakeda

In order to realize sustainable development, it is anticipated that industrial structure, social and technical systems based on large-scale
production at concentrated sites must be changed in the near future. Establishment of highly controllable compact processes with high
speed reaction is desired to realize distributed production with multi-purpose low-volume production. Integration of high-pressure micro-
engineering and supercritical fluid has received considerable attention as a core technology for compact processes. To realize the technology,
basic developments for high-pressure micro-engineering such as rapid heat exchange and precise temperature control were firstly needed, and
then process developments on basic engineering followed. As applications of compact processes, organic synthesis under supercritical water
is discussed, and inorganic synthesis and an innovative coating process using supercritical carbon dioxide are also described.

Keywords : Low-volume production at distributed site, compact process, micro-reactor, supercritical fluid, rapid heat exchange
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RV ONTERRLTBY. HRERBICBITS
HEEFKE~A 7 aUBY & ORE DOMRTH LD, T
R, EERSRIZIM A B ALLT O gl 5 K o 5 %
BOREL L DEBRN B BT KW AREA
SO REVEDSK &I 720 Z DB DI~ DB,
R E OIS~ D2 E LB A (T bbb 2 iR)
R ORIEY 205 O 2L B (B HEH) oxhEFE
WRFEBTH o7,

3 EERERIOFNAAREEERA(ZOTIVIZT
V> JDiEiL

R Ciftam L 72 SR B e (BN 24 X OV H)
RERTHOIE, e TSI TRHEN
ELAEBA T A B H IR TR 70 f 35 B
T ROBHEPLETH o7z HEHH TR L 1E nsk
DYiE, WinOKEE L BERAK OB RRAICEIVE
HiREFE COMEEERTLHOTHY), HHOYE &
T PO HAR 2 EBR AT 5 28I XD LB i
B (OGSO 510E) FTOWHEIT). LERBE
K B L O HEIK O B R B it L B R LA S
EEN Do HEBEHTT RICBIF BB EEE X, FR
LHRERFIK, B D\ IR T PO & HIK & AT
WCREGSNCPHIHREEICHLE T 20 TikE 5720, A
DIREVERIRITT 5o L2 o T RS Xk
AHRA DR REIE~A 7 TR A S ORI T 5.
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#1 BERKICEDe-HTaT75 25K (FEHHR)
23y FROETRIGERIE S, B~ 4 7 0RO TR EIEHGER. K
JEIRER] ONBIFRI & E) DI X 2D HH o

KRB RIWEE(C) |RIDEA(MPa)| RITE (sec) | INZE(%)
INYF R 400 40 180 1.9
EHR A IORG 400 40 0.625 83.0

—H. BIEEHH, XC Rl E T F T REN S
DOWTIFEARMN R EZB I T MO X Bk T4,
3.1 BEVA/IOREG: (BEEAXRAR)

B IR BOG O BT & LTEIEYA 7 TR A 3%
b 236, BERFARIHPEAR A RO AEIZ A 10
AOTUTEEL, POREMESKRETELILDND, &
LA VAROERGEEZEH L3, BIEfHEo~A
JUBETIE, ENHEREREEDLIEDNTERVZD
MEEZEL SR ERVA, BES/ 7o ETid, &’
B CTHEL LA EENIBRICIBRRBE D 5 7208
BOPRETEDL, L2 -T EEA 7 0iRE 2130k
DA 7RG ZO XD @RS T B 5 R A
FHREIFRRY, ISR R—2 & LZRA N Z 3R
LTws, BARMZRRGEMEE LT, hilo T 58
T AT = VRN RN L 72 AT — b I %4 —,
ZLTREIT 2 WAE R TP HRAR G5 ED8
BN b, K212 T FHEFOFE LT, Swagelok 1
O— %M SS-100-3 (STD TEE). <47 1%l SS-1F0-3GC

(LDV TEE) % /x L 7z Standard T 7%k F (STD
TEE) O3t M 1.3 mm & kX, Low Dead Volume
T FRIF(LDV TEE) Ot B 300 4 m &/hEL,
REZRVA VAR ELIRAIR) (ZHED S RAF R ERR
A EShTws P,

BAVEREOIE - BFMiE LT K322 O T 74k
FOBMRH AR REZ R G HEMHIETI23 30 MPa —
£ T R AL 463 T, 33 g/min, EAEHZ 15 T, 12
g/min TR SN, EERIREIZ 400 CTH5S. »wih

LDV TEE
(Low Dead Volume T=#F)

STD TEE
(Standard T=EHF)

2 T T (STD. LDV)
T 1/16 4 ¥ F T T (A4 7, LRATRES 0.3
mm &L7=~xA4r7av47)
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b 30 MPa DKDYPAE TR HZ2 AT o720 TOLEMITS
3% STD (M#% 1.3 mm) & LDV (4% 0.3 mm) OLA
JVABIIZENZEIN16,700 & 72,500 £ %% K3 LD,
STD O & T EH» it AT 2ARM AR L L2 S AT S
EERFR DR S, RA RO T ER i &
WASTER S, EENICIREAREELTWb, —H,
LDV IZHEE300 u mv £ 1.3 mm D<A 7 O T
FZH—HiEE ), REZRAEREGZELENLTWY
%o MABRMEIZONVT, BAE ML ST RO
BTN BT e mil B L I iR EZ2 7 ay M L7227 T 7
X 41289, MED, STD IFRRFHIT GRE LA 9.2
mm) ([ZBWTHIMEDPOLL 2Vl LT, LDV Tl
BAED25HT 7 1.3 mm OHEAEIZ BT i B A
H—AL$HZEIRENT VS, FIRN T L THiR®E
JExAE T 5L, STD I 31,000 C /s. LDV i& 270,000
T/l ItGEoENDHL, ZOFMEE, TabbiR
HHREOECE, BIBISEA T 2 L9 28l 72 A8 5US O
WEHHI TR TH L EE2RTHRTDH 5,

5 ICIXFRAENBFE L 72~ 7B AT =V IFH -5

HBIRFIK

STD TEE
(Standard T=#3F)

HBIRFIK

s —

LDV TEE
(Low Dead Volume T=##F)

B3 T FRETIC K B WA A B ET R Gl 2 > 5 — )
STD TEE TR AT HITTHMEAN—bE Lo TR vA, LDV
TEE TI3ES 1.3 mm O~ 4 7 it TRz~ a.

500
J
400
& 300 > - -
e #BERE5EK 33 g/min, Bl 12 g/min
™ STD TEE (Standard TF#F)
1§ 200 LDV TEE (Low Dead Volume TF##F)
—@— Local min. temp. (STD TEE)
100 —l— Local max. temp. (STD TEE)_
—/\— Local min. temp. (LDV TEE)
—O— Local max. temp. (LDV TEE)
o1 . . . . .
0] 2 4 6 8 10 12

BARHSOHI5EIES (mm)

X4 REBRBORETTT 74V

STD TEE TidiEAIHE LIZ{ WA, LDV TEE Tid 2y —
'ﬂ:éhf‘l‘éo
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HEFME RN R R AR T U D S RO BRI ARG X
. HGEE S 60° D FFED S 2 4 S 7z R Rk
B SN B HIS, EERRKEE A 205 S M IR
SLTHRINTHT BAESHLIBT 2 5 Sn7- B
TR X0 eI % 5624 X85 2 E AT X B BURHARRIZ,
BTl X D #7110 &7 538 H OB 1% 53
B0, REWEIIN ETHEEIOND, T FHRTOY
A APLTEAICHA S0, AT E T A A
U%. ZOMBIIIHRZTISEITHNE RS20, i
RgHOBMsSEREN b, —H A7 BAT =)V IFH—
R A RO HREIER LTV 720, IRE IR
FECHFRRIA T LIS Ve B 6 1R L7z ALl il 22 B A&
. B R B O = MV a3 2 ERHE AL (5
FHEI=— PRI ICZ > THBIRIGEA) & FTHCH
HoBERFKEAE 2/ T2 AR (PO 225)
EOMAEREE SRR S, ARG MEE FEH LT
Wb M R R S DIRB OB E T i
(== FIVNE OB X B HshR, 4874~
WX DB R B IONIEIE Y — V) V72 K BB
) LZoTHY, BIEFRROFFRAHEASN S,
Fo. COREHTIE, MAEREGHICBI=—FIVEE
IS E Z B ZENTE, T LDRGIREE HIH T
HZEDVMEETH S,

g FEN SEECONFERT

5 AZTAT—NIFF—HELRAEERRR 0RO
W)

AR E B U TREMWE R LER SR G T FRA TR
B OFEEZ B % M

AE 1 mm
<~ @RSk 1/4

HOME 0.8 mm

6 Ll RENR G %
AR 4 0B S, EIE LR SO ZERR NN THA R
Nbo =—FUP L2 SHASNTEYRAIRBEZHRELS 5,
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3.2 SEV/I/O#ZRE (AEAZRSGT)

R SR OB RVEIZ B30T % A M %, R 310 2 il
FKBE B X O BUGIRIE T CoaMiR Fime EHT D0
B LT MU0 BOSEIRIREEIR E COBM AR
HElT ) wHE L LCoREZH) . SE~A 7o
R IR FT OB S EIES A 7 0 F 2 — T DR
HARLRY, Fa—TWEA 70 ELTHMAT 5, i
U7z X9 ISBEFK 7 0t 2 Tlad s RIEDE K
A CTEL-OEARMEE KRECEETED, D720,
“A78F =T NI L CELIRIRE (BLA V) L
Bz, P (ZEM - AERMD) BERUR SR EUIBD T
KEGBMES IR CE 2, B (52000 - i)
RIARBARE 2 WK ESHE T EDLNII D5 —
F 70 B B K B 618 CLE, MBWRE LC=27 a i i
DX AREA B LR BAFH L T0E25, =7 anff
DEDIIA 7T F 2—T KEMED 5 HBETH B EI R
REAR BT D TNE L TN RO EAEEE RRHE
ZEGRE) 2HHE T,

BZIIEESA 7o mEAsGom#vke LT (70
Fa2—TZOLDIIEAEML . Ja—NVFMELTR) I

ENRRGAREX
} HIRCEMRER

ESFRRGRRHIRIRA ﬂ

SOEINFATTHE

JIlIE:7IS .
LO0mm

TAo0F1—7 E>
—>

EREEEMNR

SASEE) (—

AV3RIL625 YA U0F1—T
1/16" 0D(0.25 mmID)X200 mm

7 EEGEEMBIC XA 7 e O BB X
BEHEIEMADTRC LY, BRI EBREABDOTREL RS,

XA OO
(0.25 mmiD)

100
g
H
R 70 ——P=20MPa|__
g —8—P=25\IPa
P=30MPa
60 k I— P=35MPal—
—¥—P=40MPa
—&—P=45MPa|
50 .
0 1.0 2.0 3.0 4.0 5.0

BERE ka/h)
8 WA 7w DR Al

RRELLY, ZofBERATEZ, EISIBE
FRENI R R K EE 2 5 2 TE, (mEIZE RIS
BIEPLE FNBARBAR B OATRE SN S Z LI D,
A7 Fa—TICEBRERT HRE LTI ERFES X
& BHGBEBEH RO 2 BY)HPEZOND05, BEH LS
K TEFEIANNZIRICERE T LI ELHATHY, 2
BEOI Y87 MEE W) Bl Sl % 215720, 4
EEEE SR ERA L, K71 mEaEE T E2H
WeRERA 7 aii#Eg: (Fa—7HEK : N 0.25 mm,
A2 1.6 mm, K& 200 mm) OM&R%E, X8 IZFHM
FERZ R T ARBPERRIZ S 32 MUK O = OB Iz
NCTREFERZH, ZIUITEREOBNNC L1 B N BTR R
BB RL72720TH %o BIGRELTUTHEK 10,000
W/m® - C. B3 95 % LL_E & AR TRIZRA 2 i BT
BTETHBY, ZOMREAMARLEIIMETLE, &K
150,000 T/ #B&%b, Znid. BIVTKREEHILE
DLRICHIBRTEZZE2RLTEY, @ERAKOBERRE
(2 &2 AR L 245 R TH %o

ARTIE, BERA 70ROV TR ABZ AT S
M RAZOF =T OIMNGFE Y v r v M EiRITAZ L
WX ISR E~YA 7 O IR 2T TE D,
WHIZ T, HHKOHEE KE{THILICLDFIEE
R BAR B A KELTHIENTE, A TH IS
XD HIMEAZ KSR ETLIENTELD, LK
R ERAZBGREE L D2 LIFZTEEHEL RV,
3.3 FUNUVIT7yITEREGENYIOOIVIZT
U IDiEsE

<A T2 IOERLICBITHAREE LT, AL E Y
MOEE A APNAT) DD EE LR VN el b, KD
IbLFTHETRINEAT—LVTy 7 (BIZE S
JR%E) THIRTZH, 420725 Tla~A 7 ulfE
HDOAYy MEENT 1202, BRAT =T v T %R
TERV, 20720, WL (FoN) 7T v T) B

12000 -
< 10000
ol
g 8000
=
§ 6000
Tﬁ—‘ —4—P=23VPa
”:; 4000 | —#—p=25\Pa
W P=30MPa
b2 2000 P=35\Pa
= i | —k—p=oupa |
—®—p=45\Pa
0
0 1.0 2.0 3.0 4.0 5.0
BEhE (ke/h)

RRBAFA 95 %, RAREARE 10,000 W/m? - K & HD TR 2 MEAHFEBL,
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BESNDL, WHEORA 7)) T2 TIEEARME Y20
DB EAVNI W20, BIERN BT B E R LRV —A
MLV, THIIHL, BIESAZ) T2 713d 5 EDIE
TR AR TEDLI2D, FARREE U720 Ot mz KEL
TELLVIR) Y MDD, FAIEIESA 7 ulEaFd~
fr7aF2—7 (N 0.25 mm. #HE 1.6 mm. £ 200
mm) 1 ARY720 K5 kg/h DB HETHY, D
TS R MR L 7o F AL OE Y 2L (5 A=A
ruFa—7/ETa—)), BIZZFET2—-VoNFIML (4
EVa— /)LD 100 kg/h BIEDF N 27Ty
THUFeL b, FoN) T Ty T DA X—T %K 9
WVGRTEL 720N 07 7y THBE OB EZ K10 1R T,
COFETIX MAL K EY 22— VOB EBEME (12.5
KW/ BV 2a— Vx4 ET2a—)) T HHELEI2—L
DIMINZET 72D % 7 v MW EIKETEBR 3755 X T1To
720 TORE, BRI EABELRSETHLI L
ZRERL. 1 mx 2 m BOHETRETEZLI237 M
T AZKY, AEREE b BB O W) AR VRS 5
DRV 2 BHEPORE LTS IR EF LT, &
CTHWONEEREIMEIC X2 BE~A 7 an#dso

N s s
BEME 0> 0 mryg T Yy
WHHE

EVa—)Uik

12.5 KWhS2ZX4 5=50 kW
Bl rS22AX4 &

. . a
|l Tel O Tel
125 KWhSVZ Tf®’_’T-’

T el

5kg/h in——>=> 25kg/h DDI:> 100 kg/h

K9 FuNYUTT YTk
FHEAMEDEY 22—k, EV2—NVOWHL TR
BN o

RE I 2 PERLE OB LI MBS AL K T5 L, B
31 2 65, (RZEREUZ 100 A5 DL &SI S, BB D
FEPIANF —LEEOEIZERTLOZANF—aR
ME 257D 1127435, BT, ARBARTD 22540 TR BT
. TabbBERESIIZIZRATLIEEZLN, M
B3 1/100 DLFIC7%2 5, 100 kg/h 04 pERE S Tl bk
L72&910 @ERA 7 B TIIMAERESS 4 m

(200 mm X 5 & /EV2—b X 4 BV 2—)/ HE = 4,000
mm) %5755 WA TIZ400 m PLEE%D,
BAEHRILLTLE D,

1112, DL ElRRTE A2 EDFDTHEY/ 70y
VT T REEOBIRIIOWTEM L., Az Ty
& Ay & R SR BT OB ISV T AR
PEHRAEOMIHALDS T EICH Y, ZNEEHRT D72
DONL - FZEHMEL BB O, REHERTET
INA 2462 UK B R R EA L O MR - B E 45T IR
THEARFNE AT =V R FFEIC T TETW L,

4 SE~RA/O0IVIZ7UVIICLDaVININIO
TADIEE
4.1 BERFKICEDERESHETOER

B BREEKCIZEREKR ORI, <
A2uxyI=7) Y TEMICE D IV ~~ A7 ufbt —
F—TOREAN - BHGHEFEITHI LT, KICHY
L7y 7= s SO % SETEIC, BRI B s Sy
ELTARBETHLEV) Wik BETI LR o721, 2ol
DO—BE LT FHHEHEO=MLEZHNTH, = bafkik
E. BRI EHER R & ORBEESHANTHY,
ZOHY: (MBI LD= Oy A4+rOFA) 1JITEA
EEboThEV. Ll REBEL RetolEITmz
CHEREIE OIS D Fi7z7e = M afbHiy OB %

AMEY 21—~

Stage2
EAR (A

BATOERORR
v !;g 7 7] I 3

CFDREH
Betian

BERE
SREST

StageO
BIXIEE

10 100 kg/h =40V 725—=77
(EVa— o 4 RHEFI B 1)
HAZEE TN ZARETORRBAR T Z MR L7 T S0

B7 Y 7.
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WEENTVD, THITHL, 41X =ta=oaf+>
PRI LD RAELELOTREL, BEYf/0Tny Y=
T 7B & VTR BR % S5 e K A o+ Ak d
L0 T IV AMEEEL = MO LR RE L. SO
BERI LIz, oG, WAL EMEREO:O,
BBEA B ORREERII TN CTF Iy I =0 7 &L 724
YAXNDRA 7T =T, WFREDIM ZF 7T
THIET, BiREBESRGTH YRV LMEREOMREEZ
BRI S LD THRII Lz SNSRI
FEUITAZ Y TOEMENT, FI7IL U OMERICLS
ZhafbE AT o7z, EEREE OB Z X 1212, ZF0FEE
RERZR 13 1R T RSS&EME LTE % 40 MPa —3&
LT fEZ 200 ~ 325 COMPHTERL72. 7751
vo=tuftix 225 CULETHEITL, USKEMDHTH 1.3
B7eHhss 250 TT=haF 75 L DI R AL 91 % (1
= hEFTHLVIEES %, 2-=buF T L VI 6
%) HFEBLIZ. Lad, XVEREoRmVwI=taFr7
FLy Mg F 77 Ly RERIEAERR LN E
DHLNER ST,

HBIOFEIER, Zofl, Xv¥s EYTrRED
BRIILHIPA L SR LA WO = b bICb AR TH %o &
LI, \miExA7ay 7oy Efviz=rafbihe LT B5
HEOFAEET £ F V% = b LAV 2535 b % 74
W22 A - BOSHIENC LD, BECKIBEAT) 7t A
RS LTz SOHETIE. A7 aRARICIVMET
L FNE BRI ESED05, EOROFEE )+ 0.2
CRHRAHIENTE, UL 40 T, SOGKEH 1.8 #

AVARIV625(F5VNIERD) &
TFH#F

RIRER p=bede vl
(747[!54’—*)‘)\%%5%“33% AEIK (R4o0=FY)
[SY-ISTEZIN —hOfe¥

#iEEE 200~325T
40 MPa
1~ 1.5%
—V—
£
£
™~
o
S

20.55mm

A VARIVB25(FHVNERD)
515t1.6 mm.AR0.55 mm. FFVEE80 um

12 SRR T T MM = oL geide i OB
AR AR DR T TIETF ¥ YR A ¥ IRVESB K0T 2.
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T7x/—=NVD=PfLZIE 96 %, FIRFITIT 100 %T
FEHL70 BUBIE 40 CTEWIHIRIRTITH 720, B
EAERISRVE, REISOMEET £ F VI, BUSHEIC
K CETIARG RS B720, RIFTIR RIS 2
ENTED, BB, TOHEE. BESRGRIS S E K
MCHEITEZ20, SFSELBEMRELE T HFIRL
HPEIGTE, FICEREPHAZ VS = babicd
A TH D, oM, SHRA - 2FFA N - 2EFEIC X
SREEHEEC LD, KPTHY OB E®E - SRR A
BEIGE LT, ¥Fa—niahi, 774 Vifinfi, ZATNV
b 2 FEHL T2 WL HICHAE T, SR
B LT Z O LEw. Bl XIAEMERET
HEOEMIEERSHE SN TWE 5 - FEF Y AFILT
VT T =N DEINE - EEPERAR D EIH LWL M,
4.2 BERFKICLIEBREICMHNFERTOER
R UK B, SR K R R % SO S I R
REE TN L CTINoK S 8 - BEAK BOR THE R S 7z 4 s ik
AL D VSRS % SR 2 & LNV Ok T %15 515 T
& % S i AL (200 ~ 300 C)  TIAAK A K
IEDBEHEE B L, A OKOFHERI 30 FLEE & Bz
B, EBLARIEREERELTLE) 2L S Vv, —
JiEERFUREE ((REFEM 71 400 T30 MPa) Tl
POSHEN R R, OFERS—HLhbizd, K
L7zfiEEL 2V, Lo ZOHEORAL V|
DVRICARTBIHERRET TMATE LAY, 20
SN G )E YR KA L IR AR E OB BHR A CHEH
LTWh, 14 IR 7 VI = 2% 5 & L7258 ok
BARBEICEDR—L FOFHIIOWT, RAEHHEEE
ZAL S TR NI OR T B % ™ LTze 7z
RALHIRLD 16 47D 1 4 > FH STD TEE, A7 —)L3
FH—, HUOHZERR G (- PV EZ 2 LS8 708
£) THho RIBFEMIF400 T30 MPa-2 #E L7z,
BIEY, BREEMZ T A% (REREE 1.3 mm) ZHERL
T ATV IR —, LEH AR A L DRIV

1.4-37JbF/V

0

—~ORvEY
- -=hOF TS5
io‘ 11 oro50Y

0 NO:

PA

OO sy
2000 7’79[./*"/
1500
%P( } I "A . 325
& 1000 / i—ﬂ i L . oo @
500 /- | 275
]B ]: 222550 '—0@
0 200 Q§\~7
2 4 6 8 10 12 14

IREFESR (min)

13 F7%Lyo=1r{LEBRR
=haqbid 225 CTULETH#EAT L. 250 CTHRAIE 91 %% 5E .
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L VX —=T A ez O EZERNR A S
VT YA =—F VA EDOL =1 mm (K6 %
M) OB, HERRASEEIEVEEZON, TOME
AHRAICE MM AR SN EZOND, 2D
Hiid, B2 ch {EABILY ORI BWw
THHERHEATRENTB FOGMK, RBEEAR . &P,
IR R SR & L IRA CHESIIRESN T 5,
4.3 BERFATEERRICIIEFNZRTOER
HAENOZEEPSHM SN 2R A RILEY
(VOC) o#E13# 150 )7+~ (2000 4£1%) T, DN
33 %L D50 J5 o BEBETEILOPHTHY, [H
TEPEEEOPTIRAD VOC FEHERE 2 >T 2,
VOC 3t A 2 5 v b0 i b TR B o 5 K
THY. BRI OBRI»ET TH Do HERDOHREIEH]
FRBEFHI LD AT L —BEICBOTREIE SN B A R
A (fREMZ VOC 5y A &0 bR FITER
BT EITED, AREARERRE L FSEO®REM FIFWEE
PR L7-2F £, VOC %4 % KIFITAUR S 5 %2 E O M
e ALz COHMOIEARFIIIKEDOL =0 F—
NA MR ET R ®E T 2 P L LTSS
A F7EE AT BRE CBILkREOBAEHELL
TIARZ BT BB D PR B DAY T4 v 7 IFH
AEICHCSNTEY, BE LR AETT) S e WEETH -
7oo D720, FA VHESOBEIZIVERTE %K
ARRE SN T Wiz, TS L, RaEDBE L7z ER1t
WFEEFET O AT, BAHEE UTELRER G BRI
OBIERA 7 DR EHREELTHAL W70, o
THREZLR A REE 2 ) WEHEAEIC LS9 %0E M % e
THE SRR AHEIK

HBERFUK
.”

400 C-30 MPa
RIGEE 21

RENMNAARSROERAZER CRIRTKASHREN

35
FDEZRE (Z—R)VAIEBL=1 mm)
30
20— )UiRESR

25
— FILVEZREN (Z—R)LAIEL=0 mm))
X 20 F
wo|
8 STD T=H#F

10 F

5 =

0

10 100 1000
HFE (nm)

14 REHICIDR—2A RPN T DR TR0

RIESA 7RG HOEY GRER GO ) 12X), R0

TR ELEDPHDOON B,
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BAEDSWRE L Zr o 7c0 ZHRAL IR SR EEHAM OMEME 7 1 —%
B 15183, BRE @bk EIE. RA R CRIFICRS
S, ZELRESBRHICEEICEM T 5. ZORE
EUCTHEMKT L, WHEFWREL 25, BATE. HER
FRBOBZ B TR B 2 BT 57202 s
UL 2R~ A 7 e G e A A CSUE LTRRAT L 7.
COHARTHE REMRSEM 40 T - 10MPa) L7zHr 7
W i =B TR L7285, AL~V o BB
ThHbHI DRSNS P LizhioT AREHIdko
VOC H3BEARMICHIIRTRETH Y BUR O BUA # =
CGERBTH ) DHART, ZOHIEAIFIL TR &N
Y (%R

5 FELHESEDERM

EH KT TOFREA R - MhE GO, KEE
A ERIDGER DA 7 Ot A% KELEN§HT RN
FoTwd, ZORIGHTIE, M DREH R H -
22 IR A AT 9 & &S K0 B4 20 BLAT I 20 W) LA i
WUREE Y, NV IZFIANITINAT I 7A Y IHNVE
JR RAIRM 202 X 2w A A A4 B> B H 7 & 20358 <
WrEsh s,

BlzIE, BEERKAEEROImE L TR Lize 7
TZ 75503, 1 L2470 ER 10 1 b BUEO A #E DT
biTBY), FEORBEKPFEOT Y EZT ZIHEL.
15 fEROWEET v e 2% BEREWE LTHRI LTS,
CHEAER 1 T3 b BB 43 s A i 17 5 e LR IR
KERER T ZIMBBLO 7T v E=T2 T2
el HEDNTREE D0 TOERDIDITIE, FEAR KA
(HiE) CORBERRIZIANT T BEIf7unrv=
TV YT OF LA LEETH A5, AEM 1T o H
DA ML AZFEBTELRMEEZ 2N L,
—J bR FER TR A RILE Y (VOCO) I

ZREVY
EEBERT

R

Inzhes

CO,BERT

TEERFIRIUN

15 RAL R BB Bl D BEWS A K
Redr e LTEFENCHE SN i~ 4 7 oG85 2 R,
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WOF LI e LCTRIOE R ARD SN LA, [
ML HAZ VOC HIR A HINE 357210 T, #BH A
NVE—DWAREE) B AT =R UIFTE, =
AL R FHIMBAME L TEZHZEDBTES, SHIT, =
BRAL IR T K B HALEAN L, e, IR, H2A5 8 LU
REPERE OB AT (k) Hfre LT, FAEEE, K)<—
BIORRRMEWHOWA FALHAME LT, RERIEDP) 2
FIEES 5,
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Development of an accurate and cost-effective quantitative
detection method for specific gene sequences

— Development of a quantitative detection method for specific gene
sequences using fluorescence quenching phenomenon —

Naohiro Noda

DNA and RNA quantifications are essential in various fields such as biomedicine, agriculture, fishery, environment, and food. We have
developed an accurate and cost-effective method for the quantification of specific nucleic acid sequences; the method involves the use of
the fluorescent quenching phenomenon via an electron transfer between the dye and a guanine base at a particular position. This paper
describes the elemental key technologies and their synthesis for the development of such a gene quantification method. Furthermore, based
on the findings of a collaborative research project with a private company, we report the scenario for the industrialization and the practical

use of the developed method.

Keywords : Gene quantification, fluorescence quenching, life science, fluorescent probe
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2.2 #|HAIO-JTONAEICKDIRANI VY ZRR
LfzUniversal Qprobe;ZDRF
WMHETO—TH W) TV IAL LA PCRELEL TR B
M ENTWA TagMan Probe 4%, o0 8t
(LR=y—fuge sz Frv—uk) %7 0—7 8%
TLLERHLOITK L, FLYTIVIALAPCRETHS
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QProbe PCREZ /7= ke sy Fv—L LTHIA
LTWwah7zd, btk —oTTE, 512, QProbe
PCR I BUGHE T4 40 CREEAD SR 4 I EL FIFT
BAEPEMN RS A L7206 7 0 — 7 O kR & 52 A 0
HERIRR AT 2479 Z & T WIREY OZ Y2 R TS
EMNTELMDY, TagMan Probe iIETIRRZFNNTER VY,
DX %A & FD QProbe PCR #:Tlidd 545 LY
RIS CTHR T O -7 ZikEt - BT L ENH LD
FOHE T O —THEF L TH L, #HET 0—7 %I
MERED AR R8T 0 —7 2 RIS A 720k - g
ORRMEA DSBS, PCR 794 <—12hA, #E7u—
T RE s BT HLEND L0 TANDEL kD,
FEFEHL 2 VWAEEA) TXZ L4 F K DNA A, —20
of Gz F-12ek LTOBEAR 2,000 FIAR S Tl © X 2 DI2x)
L. #E2EakL 727 a—7 (3870 —7) 13T ofiitk
A%20,000 FPL 1 CTH %, BERBIRF BB L 7235
FlCiE BENEEFECEL T -7 2 %5 - AR T 54
BN b7, TAMREL LD, BINCLST 1HEHD
HNT =T THOWLEMBIZF 2 ERTLIENTE
E, #E7u—7 2 REAHRTHZ LD ML), 2
AT F == ZNENT R L\ EAR T 8 7 ORI
OB LEEZLNS,

DX 2 DI L7 D78 Universal Qprobe
ETHD (K2, 7= I X BHEHEEEA L
7z QProbe D JFE M & i KBRIZTE 2 LoD, S HIZELSI
259 1 FEF o7 1 —7 (Universal QProbe) T
HOWHIENBERFZERTHEV) AT M EHT
%7212, Universal Qprobe {FIZI3EEN En T-& 857
O—7OMEZIENDITLYaf Y FDNA EWHITATT
Mz 720 ¥aA4 v b DNA 5 BNCIAERE R 712
MR 2 EA, 37 MNCIZH#E DNA 70— 7 WM Y 72 fid
L, WEHZY M e FIVIEETRWE 1AD

EEDNA 70— 3 I
: Y34/ DNA ICEICES | 2 | ~s

g 1 ESO®EDNAJO-TT

=y EEF A EYOBET GBET A, B.O) ITHIG
= SRR 2 ==
3o ]

i’ ;™ 3 5 1(\—.)
31~ K DNA g o il
5 IGRET IR N i e o

(Gm:meonaoo-Tcmm|  EEOYT=VEECOME @ /
BET A g EEF B
%
3 5. -
I Va s > ¥
_ 3 . / 5'
EET B G
= EEOIPUERICEOEE @
BEFC
SENG NN 3 /;5"
BETC 7 W,\. ol
s 2
A~
5 T BEDY T = AREIC & D

2 Universal QProbe
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FV T DNATH 5L, w7 u—TIEED 7 7= 1k
DEETHHDTHT 2 HHETER SN TS, Vafy
I DNA (ZEWEIR T-LHob 7 a0 —7OmF AL, i#
KT a—T DR R o 77 = ISR O Lk
HNT 5o D728, QProbe & AR HEH O
ERWETLHIET, BEWEETORZMETHIENT
&b, AFEICBIRENETO—TI3ZD 3" K757
S UM HRICHOE R AR L CnD, CoT = Uik
YVaA Y FDNASINDO Y by Yy —FI VIO F I VL
DEPVIZET, VDY by VRO VICIZEERY
DNA DT 7=V HENL LT, 77 = UiidErioit
KOZIRETHOGIE T2 L) ICKFEH TV 5,

Va4 v DNA SEMNEE TSR AT 0%
EHBH, WM EZEERL RV 72D AR & a2 hAs
KIBIZHRHTED. TNICESTHRDBEET VR -7z
B THoThH, 1 HEOHOE DNA 7 0—7 T )5
ELb,
2.3 PCREEPYEICEUVAlternately Binding
probe Competitive (ABC) PCREDRIH

YT NE A2 PCRETIZHEIEL &9 &35 H12 PCR
ETLMEN G TN TWD L, ERERZ /NG L
720, EREAGREASEEE R MEDSEL L2 SN
T, bEbEHEWEIDLRVIECEEITHERIN
7B CIZE D L) B REIID WA, GRS £
HEPL CEEN L IIEHABFIIBNTL, HIREEEY
HRAETHEHEZON, WMIEHESHEE 252 LhD
%o WA PCRIZIZ NN LTIETH HA5 ZOHIER
EYPROMBE R RI LTV 5B, BEAR PCR B Cl3 %
RFLF LT T4~ —CHE S N 55 Hg e A R As ki
BT LE R NE R E T 2T 50 BARIICILREE
HEEF OWNEES O — A RIS 720, Kok
EMRI2NTHIET, BNBEETFIBECH L0 IERN
WA R T2 R L . 2N A B oRE calEham
Ay BEEETLEBITHAMIC PCR 21T LWV I HOT
b5 BEMRIAT L NEEHEEE TR R %25 DT,
PCR #4IZSH R O 5 7% 5 B EAR T L NHBEEHE R T 276
KRBT B, B R T L NIRRT 2 e
DNV FOREGRE w3252 LT BEAITH 2 NHREE
WL ED SENBIEFOREZETHIENTE S,
CONETIEEHIC PCR FEW R FELTH, €0
BHL 7 2 R VA Y AR - & IR B (R O |2 U &
N T D720, FERWICIEME R E R REL 25,
AFE PCR HEWESHFAELTHIEM A ERNTES
EVWIHFIEEH LTV AHOD, BARKE) &) BN B
PEDSLE R 720, AR HF VAT STV,
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PCR FHEWHEIC L A & o W% Fl# T X 55450
PCREDOFTZIG LoD, 77 = 353X 2806
KB L ZHHTHIET, BEMPCRIETHEL R -T
WK EIRIEE B &, DER L FMENE 2 &7z 8 IR
TR FEE LT, Alternately Binding probe Competitive
(ABC) -PCR #: &5t L7z (4 3) ", ABC-PCR #:Tid
BEWBEIEFEHEDSFEL T, 22774~ —THIFES
N AW 5T L 40k 7 12 —7 (Alternately Binding
probe: AB-Probe) %%, AB-Probe ®F DR ViIZ
RS B 7T = VIEIETEICATCT ARk #OE
i3 (BODIPY FL) #% KR OKmIZIZT 7= ifikT
LT R EOEOLMFE (TAMRA) BZhEh
TSN TV b, AB-Probe ORELHNIEE AL T-& INEBIE
AR Ol ECHI R0 (A 2 BCY) TReEE S Tw
b7:0, MERFICEUHEETTHRET 5. —H. W
FRHEEIR T 13 AB-Probe 23563 58 O fktad ot
FOMMD 3 EIE 7 T U ERICERLTWS ERYRE
BFTRETIT= UM DKL), L7zh> T, AB-Probe
(ZERIY EAR T~ & B AR HE B AR T ok 0 B WR E W | JR] U
GITHEAMITHEEG L, BEREE ISR LRI
BOHOEEFE T HA5, NIRRT G L2k 12
7= HAEORETEOAERSIETH720, #Ht%E
FELR Thabb, BEINEET O RPN EERR T
I LTE T IES I e, REoFEA R D, Kot
R E AR T O BN R T IOF LT Tl
PlnTE, fREOEIGIZE RS, NFTEERET O
RIZBARZOT, ZIhHENEETFOREZRDLIL
WTED, T RLOHGHFE THS TAMRA 1 AB-
Probe 23 FEHYE R - L WEERHEBR T O LB HITH AL
72, W C X ICHEATHIET 50 TAMRA D56

OEGF ORGSR

O Z9EETF (T)
O AEMREEEGT (C)

(OIBIER I [C B ZRIE

AB-QProbe o IFZY (G) OHEICED
/A C

T:C DEIE DK
EBIRATE TAE BODIPY-FL @& % TAMRA
, P
ZULLHIATHS .\A . .
BORET ___ 1ot &
L 3 ®
PEBEEEEIET A ¢
——GGGT: G—
QEAENMFHBICTFEERT
BHE & S 3
EoasrE % I >

X3 ABC-PCR %

— 1561 —

HIEOFE IR AR T & NS B AR T ISR 5 1
IEEMORIIS L TEILT 5720, WIROAHEZTEETS
ZENTES,

ABC-PCR 13, ¥4 PCR ETUEANKTH -
7= BEIRBDAT » T 7T = VI X BHE 6 5
ERH L7287 =T CEESMR - EEEZE R I EN
T&%, WRETHAH720, PCR MEWHOHFILT T
R ERmATE L2 T HOLHEORE % PCR
HTRICWETNHIERWEW) Y R, Y MERBERD
Ty UTNFA L PCRETULEL SN S EiliZ $0E b V%
%l Blizt —< V¥4 7 I —LatilEEE DN
B EAR O RS REE 2%

3 RHEOMR
3.1 Universal QProbe PCR;i%

BTrFo. TNT IV, BT U VBTN EIE T
& LT Universal QProbe PCR %D # A FEALT 57200 D
EEraiTo720 AFFEICBOWTRDEEEEZ SN L H1
Va4 Y hDNA LHBTu—TDRENETH S, PCRD
FOLHTH->THT a4 v F DNA LHOCT O —TDOREE D
RHINTIC, BETHILIENLEF LV, T THNET
U —7 O % Locked Nucleic Acid (LNA) IZi &
Wz 75 AV TR VA F REFMH LIz LNAIZZ20
BB Z TN OBBOT a7 T LNA 2 &4F
VI X LA F FIZMAIZ DNA - RNA (3 LTHZE
AR AT e mbhTws M, 133k E
@D LNA 725754 BODIPY FL CEGRL 23067 u—7%
FL. ZOHETO—7L T a4 b DNA OMHE SO
Tm % Exiqon Tm prediction tool (http://Ina-tm.com)
ERHWTEAELAZEZA, 102 TTH-720 PCR THwdHE
Wil BB EIED 95 CTTH A DT, #7u—74Vg
A~ DNA O# & R1& PCR O b %8 K & % ME R
ThHEEZEZLNT,

BEFL-#E 7T —74E Va4 Y FDNA Z W,
Universal QProbe PCR #EIC X 2B FOEBEEZIT-
7oo BAEVEROHOUM (70 —7 LN AR T 25 LT
WLIRE) L7 == TR (7 u—T7 LR
BFPRAELTVRIRE) »odotiiRe HIL L7,
4ICBTrFURBIEF R ER LD A 7 VLG
ROBRZRL7z0 HOBHEERIZ 30 ~40 % FZETHY,
QProbe PCR L& IZIZFAEETH o720 K490 Ct &K
OVFR L 7-BEHEMRRE 2 X 5 1R 90 = PRI 10 26—
CHREHE IR OMBIFR L R” 12 0.9967 TH 720 R T
AR %L BIZ QProbe PCR & MR TH -7z, F 72,
PCR # 71240 CHHEDPSRAIZIRESR RIF T #0067
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u—7& Y a4 DNA OB AR HEWEREY) 7> O i 5
% i B 2 I 5E 3 2 I EE IR AT 2479 Z & T HIRED O
MRBZATH)Z LS TEI BTIFVRIZTIET THRITIV
T3V, BT UE VBIETTHEBROE RIEE 2 RORR
BESLNTWS, ZDXHIZ Universal QProbe PCR 12
X0, ZTNFTITBF L7z QProbe PCR ZFEFAEEDE
EIEZFLOD, THFOIOE DNA 70 —7 THREORE
MR FRCHIOE BEFEBT L L) U OHWZERT
BIENTER,

W2, Universal QProbe PCR L% bt ME{nFO—HE 5
25547 (Single Nucleotide Polymorphism: SNP) ®i&
(R FRIFEAT DI O REME 2 WRFE L 720 SNP &3
AR D 1 EEOENEIRL, FEOHEFMIZBNTL %
U FEOBETROONLEREEHEND, LFE, LN
J L BRTRENTATEDOMERIZIY, RO S
REAINOIEMEDEND LS RN EDFHDO—D2L L
TZ®OSNP 287 EH ENT WA, SNP IEF 1000 35 2%
1T ES 5L 3N TED, 30 fEiiEdor b Al
13 300 A FTAREE DL E> SNP 25 5 &£ 2 HNT Wb,
Universal QProbe PCR % FH\ 7= it g i 12 X0

e

105 104 10% 102

YIHASEELE 108 JE—

107 108

EHHHE (%)
n
o

0 10 20 30 4 50

SA I
4 Universal QProbe {EICBIFBH 4 7 VE L HBIHIEE
DR
10 ~ 108 I¥—=D B 77 F VB F Z IR L 7R O HOGIEOEREZ R L
TWh, HETHEROB IS E R 8 IHE > T o720

AN N VL

B\_C TA
~r \
(]

SARYFHFELIEL

SNP BBt BELR BURECIRET
< .
. ) s IO Ao E
Caa :
2y s Nrr“? =27y FOGFES BICH
~ A VERET
o o EUBETHETS
BEErRstnns 1HER
e —_—
SHEEAT ERn 8
\J r O H

SNP Q¥IEHATRE
BE

6 Universal QProbe i£I2X% SNP # 4 ¥V 7D

Synthesiology Vol.3 No.2 (2010)

2O SNP DBIZFROX I %IT572 a4~ DNA &
—HDOT LM LTI eI HIRSHIC 2 5 KO ICRkET S
NTHEYH, I—HOTLIH LTI 1 HEDI A<y F
275, IWEZ TP T PCR MIEEMICHE T u—TE Vg
1 DNA OB EREZRGSE72H, WEE LA IES
LT LTV 7 a—T D353 B HO6 ) O B il &
FBHZEIZEST SNP 2T §26 2L D3TED, IATY
F 058 B A IR TR CHObEAR R T 525 %2
7y F LTS EAITE LD EWIRE THET S
NBHZLIZHD (K6), FERBEIZHSD SNP OBARIKEL
BHIEKE, ~AFORO=D0#IE TR @A L7 f R %
TIRT. WML BRI CIIFHBIC L -2 DO
EPRLL0, BHIXNTHI LN TE, 72, ¥
AT E BRI S S7-~T 0BT O Y — 7 558
EN7zo Universal QProbe PCR it 1 D 90E7 10—
T THEBROBENERFICHINTELZI LD, B/ A
HZ 300 T FTRA FAFAE S5 L B b T % SNP DOfif#T
WZBWTHER Y =V EMfEsn 5,

3.2 Alternately Binding probe Competitive

(ABC) PCRi%

.00E+09

1
1.00E408 -
1008407
4 100E+06
8 1008405 |
[k}
Zl 1008404
% 1.00E+03 A y= 8E +] 08*0.534])(
&R 2 —
1.00E402 - Re=0.9967
1.00E401 1
1.00+00 ; ; ; ;
0 10 20 30 40 50
YA

5 Universal QProbe £330} % Bk i
4 DA 7 VB E AN OBIR XD R 7= SO FEY B2 E D
HIOETL2OITHE L 724 7 VB E SR s OBz E R LT,

0.04

0.02

0024
0,041
-0.06-
-0.08-

-d (BX38E) /dT

-0.1+

-0.12- S

-0.14

7 Universal QProbe 2% % SNP #4 ¥ V7 D5 %
SNP #4 ¥ 71240 TH 5 90 CETHRAICIMEE LIF, oMo
FOGAE 2 W3 2 00 B MRAT I 0 AT o 7m0 METINE HOGAH 2 W )
TR Lz RLTW5,
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Rty vy BE LT gfp s T (107 ~10°
J¥—) ZEYEIE L LT ABC-PCR 2B 558 &1k
OWFEAT o720 gfp BAE T OBY) % TEIZ N AL HE i 5 T
2ERL, £z T ABC-PCR EDAEE 1T - 720
PCR # T #HOHOGME D 5 R D72 NP EREZ WL OHh D
Ny 275 REOGECHIIE L7 i &2 AR dORm s L
720 COMMEIGHREE L, PSRN E T 2 A E R
TOROMBRE I 7L 720 % K 8 1R T, AFET
(&, AR RIS ELISA 55 o oo — M 19 72 545 1
W X135 N 2 EEHE AR & AR 7 E A FIliRIc
MGT 52 e TED, X8 X0 O BIAR LT
0.9997 Th o720 Frzw EERTIRIZ 10’ IE—TH 70
ARPERBEAETH L0, —OOEE B TOERT
REHIPHIL 2 ~ 3 4 — 5 — R TH LA, WEEHEEE T
DIREEREZ DL TERHEEMPAZAEN T, TE
%o b LITRMBAB M E T LB, W RORMBFE
DAEFRINEE>THRE L, w2 G A - 7275
WED SN E T ORERDLZETORIET S L8
T&b, ¥ AFEITERE T E 22T T < Universal
Qprobe FEE FMRICEZ T O— AL R LR 23T 572
DO BETRRMN T EE L THIHHTAZ L TES 1,

THESFICE T, DNA MiEHEDEE L THsnTWwD
TIVEERMLT, ABC-PCR #:&) 7V %4 2 PCR #:
BB BT T A ML 7z, TOME. U7
WH AL PCRETIETIVEBORED LR DIZONT,
R ML) B AR S GBS S) 25, ABC-
PCR BT 7IVBOFLE FCHE R AL (2T
CCTH o7 " F720 73I VB LSO DNA B g B 5

0.5 9
Y =1{-8.87X10%(1.58X 10%+X)}+0.430
044 R=09997

03+

0.2 1

TEXEERE

0.1 -

-0.1 4
L

0.2

T T T 1
102 100 104 108 108
YIMAEFRLE ()

%18 ABC-PCR EICB1) 2 B R

B SERNC & F 0 2 BE10 8 AE T ot & MR 3R 0 B AR 2 55 5
PCR R THOHIEME VLD DNy 2275y FROBHECHIE L
7oAl MR HOGIRIE L L7z 0, i 7 1y b2 i 8L C
fi 720 RIGHIBRECTH %o
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WP & LTIRFEE Triton X-100 2 WV 7EERIZBWTH,
ABC #:13Y) 7V 5 4 BB AR TEfMEEO R WE &% 1T
CENTELZED b or M,

PLEOFERNS,. ABC 13 DNA HIERHE Y E DAL
TCTHIEEZE AT REE V) FEB721T TR, BB 11
W SIS #E T #2302 WE § 5720 TR ER O % &
MU THDEV) DR, T4bb, #MIE ik
FG 25 PCR TH-Td, ENLA Oz T-H R B A<
HoTHRLIIIHMNBERTFEERTLIENTELD
TdHbo M4, PCR LMD 2R THIRLEE LT
Loop-Mediated Isothermal Amplification (LAMP) %%
Helicase-Dependent Amplificatio (HDA) & W o727
EDRIEENT VD, ThbOiR#EE THIEEE ABC
5@ AB-Probe £ NI FRH#E B R 2 flA G DELZET
ABC-PCRZELFFHEDZ LN TR B0, ABCEIZZh
5 OSSR THIEEE DA DR THHTAZ L]
HECH Do TDLHIT ABC IR IEMEMED VT TR L,
AR TR E OHMAG DL B STHEO R W
EThHHENZ D,

4 BRERMOFMmERAE~NEIF ey FUF

I T B L7 o0 E T mEAM (Universal
QProbe PCR {#:& ABC-PCR ) OFIf - R 5% BEATH
& LoD, FNEN DM O A58 K BRI A&
ND LI BREREAND Y FIFITOVWTELETS (M9,
2 LIk BiAlF (TagMan Probe 35, QProbe i, f ¥ % —
HL—%—E Biad:) & Universal QProbe PCR i,
ABC-PCR DR #z B L 720 2NN OEAMIZITF]
o REND D20, 2 DOFM QR % T B L7z
FCZOFEHD S RKEERLIEVBETH L, 5B,
Universal QProbe PCR {#& ABC-PCR #EDE A L~D
YU R 2RI e D/ S — b —TH S (#k) ]-Bio2l
DVEBIHEDTWEEZATH 5,

7 213 Universal QProbe PCR i D fE %, itk D
VT IVEALG: (BT U—TEBI, ¥y =L —F—
) LHELAEDOTHD, K20h0bbh5bEHIT
Universal QProbe PCR 37 u—7e A4 05—
L= =R B L 728 REMTH L. <IVFh
T—HRBIZOWTIARRCIEINE TN 7225
T URIEORETHOLPHN T A EL L TIdhE
WCTAMAIHTAIENTE LD, KFHFEEIIVTH
F—TOMM - ERmICHFIHTLHIEATE S, Universal
QProbe PCR XY TIVIA L PCRFETHLZEDNL, 1
TNFA4 L PCR DY —< V¥ 425 —I13WHTH S, L
ML, WIZEZHEVTVIALPCR HOY—< A2
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#1 EHRM PCR EORBOILK

UTIEA Lik PIBRIEAEE

TagMan Probe i& Qprobe’s A& —hHL—%—E Universal QProbeis  FREE ABC ;%

s = = (= s = = L — 1 EosTO—7 = = L=
ﬁi‘ﬁjﬂ—j *?B"JE{E?L f_’.\l‘.M\E HWEfEfL _tVIuZ\E = T&)B@Zﬁ%ﬁ'\]ﬁ%fﬁ? F= #WE{E?L&E[&M‘%

(2 BTEH) (1 TR s (1 EcEm) (2 BTEH)

BB IRAEEL T = = = =3 WE WE
EBRUKED rE = T & WE E
v e At o ok Felke e
U7V PCR &E& WE WE WE WE = =
BEEMIE D i i i F: | =]

7% 2 Universal QProbe iEEHER DY 7V 74 L PCR LD

73

Universal QProbe ;&

WHTO— Tk I HL—F—

R O X O

: GEEEEMIZRLET) GEsEEDLRL) GEEEEMIERLET)
AR x o 0

(Fo—7 - 754%-) (1 BET © 02 BELLE) (1 BET %02 Fr) (138EF : %6 FM)
e . x o 0
FRICEY HRH (1~2 s@r) (RiE=a) (RiE=a)

SNP 5422 0 x 0
RIVFHS—HEH O X

* (¥ J-Bio21 OFEHEICETL

F=DoHIETICTOARFHELEHTHI LA TELE
WHZETHH b, Thabb, REMOFEALIZBITH K
HEELHRAIT T TIZY 7V F 4 4 PCR 2RI
LTCWb =W =2 G L LCEAZEID LI TEL L
WARTH D, HERkD)TIVF AL PCRIETIX, FEDid
52F GREEOBAEm R4 VA, 72134520 SNP) %

e - g mOR R ELTHIEF Y TR S TS5,

Universal QProbe PCR #ETIXZEdEd D LI % Lo
FHRIENGE v, 3Ry bPOFEELTE, FFE0HE
T2 T57:008 70 —-7%2KBICERTHZE
WCEBIAMAY Y IDEZEZLNL25 £ % Universal
QProbe PCR #:Clid 1 HEHOH 70 —7 TS RA

| Universal QProbe PCR % | |

ABC-PCR i |

FEDHEH

FIEDRI

JO—J DEEfRIEDES

® SLERM (TO—TiEDEH) © FiEglt (EIRRESME N DmM)
® JIZXARMNT#—I VA, NAKDSE | |@IEUT7ILYA LiE

(U7 V54 L PCRAY—VIL

(Y34~ DNA 0% YA I5—DFE)
m— N A | ZRIE~OHA Yk

BEFDU 7 L5 A Ly PCRIZEDREFE
ELTEA
WERR © Y302 MDNA. BXTO—-T%
EEFHEAOZET—ER
WRREOF OHH TOMIE - >//(5 b
® JO—JOARICET ZHERAHOES

@ DFFE (MIHADEL) FT—FiRizE
AIREE T DB FRITRET —EX

EIX FTOEE PCRIEDFHHREA
IEFEMEDOSVES PCRIZDEA

RmiRe | ECAIERE. HEry hE

REIRFEORDOHIE COffifE - 1>~/ b

© ZfIFEATERED LHIC L DECTF
EERMOFREACBI2EAIR

l2w

|
( ’ gk A~

o =2 | )

A 4

A 4

Universal QProbe ;x& ABC &%
HAPEDEEFARMORR

ERECTFIBEESHEIEDER
On-site B FEERE
ENA BB CFEERE. DR

9  Universal QProbe PCR #:& ABC-PCR #:DFEHL~D T F VU F
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FIOBIRTIRINTHIENNTEDLZD, WISy NTI]
FITHIEDIAIRA) Y MIFNUIERERD v, L2255
T AFEOFEZENPLIZEVAAT T ELTIEZ I4
7 v PO EEFRINIIN U722 a4 » F DNA #0067
=7 %2555, dLEY FA4 7 ¥ M ORERE IR T ELA
O - 8 BEAT ) MR T2 —E AR R 5 L
W T TEREZLND, TOLIBREIART T VIZBW
TRAFEORHTH L, HHTO—TDIAIDL N,
Cio =Bt LA SRt Y § Ul P/ SAAPAR Pkt TN
BRUCAED LT Al TR O R B R T2 it Y —E A
DIRPEEEZITI) LN TELEEZ DN L, BTN
BVEWI R HMARIECE BN R 94TV D—D
ELT B 2RI L7 RBEEALIC B3 % 50 B O A3
BEZONDL, L, FEETLMEOSN TS, TIE
HRERDLT T TA—VEREEIZR>TWS, TOX
I e BEEH R OWALITH LT, A A R L7231 4
LATA L= a Y PAALOEP LA E SN TS, L
ML, BB 2B A LTI EOEALZ 179 )
ATIZEALZMAD DAL ST, bedb & BRI
LWEMREN OB TN T 5 LD H 2 LA
FLATH =2 a YRR TI b TWd, Z0X)
A R R DR BRI IS IR D W T DGR
THY), TDIOBRTERBAN IO 5 BFIZBWTER
RHEOTND, BREHOMAEWIIEFIIEHTH)., M
oo A A ORI IC2L$ 5720, 1 HEHO
LT O —7 CEE S L RBRFRHINIIIET B Z &3]
fit7 Universal QProbe PCR 13 B2 SR Bt LW Dk
M- ERICEFICHNTH S, LAoT ZOX) %8
BS L E VA AD G BWT, SRR KA
IO I TR - 8 S5 K9 R ELIRITE VAR
Universal QProbe PCRiEDH R RFE LD KD—>oL
LTEZLN S,

ABC-PCR #: 1% Universal QProbe PCR & 13572 %
IR REZEROO, FEHA~NOYF) bR 5,

YU TILVEAR

NS

iR - BRI 1 &R, B1T 18 cm X
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The Method and Description of Synthetic Researches

A. Ono, M. Akamatsu (National Institute of Advanced Industrial Science and Technology)

Abstract— A new method and processes are provided with synthetic researches integrating elemental technologies to realize societal
values. The synthetic researches are characterized in comparison to the analytical researches and are modeled in the cycling processes
among the society, researchers and academic communities. A new description framework is given to write original scientific papers of the
synthetic researches. It is now demonstrated by the publication of new scientific journal, Synthesiology, for the synthetic researches.

Index terms— Synthetic research, method, description, type two basic research, synthesiology
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Synthesiology Message

MESSAGES FROM THE EDITORIAL BOARD

There has been a wide gap between science and society. The last three hundred years of
the history of modern science indicates to us that many research results disappeared or
took a long time to become useful to society. Due to the difficulties of bridging this gap,
it has been recently called the valley of death or the nightmare stage ™ ". Rather than
passively waiting, therefore, researchers and engineers who understand the potential of the
research should be active.

To bridge the gap, technology integration "¢ 77¢ 7 #esic Research =Note ) ¢ goientific findings for
utilizing them in society, in addition to analytical research, has been one of the wheels
of progress ¢/ fesearh =N - Traditional journals, have been collecting much analytical
gype knowledge that is factual knowledge and establishing many scientific disciplines e
Ipe I Basic Research=Note ) * Tachnology integration research activities, on the other hand, have
been kept as personal know-how. They have not been formalized as universal knowledge
of what ought to be done.

As there must be common theories, principles, and practices in the methodologies of tech-
nology integration, we regard it as basic research. This is the reason why we have decided
to publish “Synthesiology”, a new academic journal. Synthesiology is a coined word com-
bining “synthesis” and “ology”. Synthesis which has its origin in Greek means integra-
tion. Ology is a suffix attached to scientific disciplines.

Each paper in this journal will present scenarios selected for their societal value, identify
elemental knowledge and/or technologies to be integrated, and describe the procedures
and processes to achieve this goal. Through the publishing of papers in this journal, re-
searchers and engineers can enhance the transformation of scientific outputs into the soci-
etal prosperity and make technical contributions to sustainable development. Efforts such
as this will serve to increase the significance of research activities to society.

We look forward to your active contributions of papers on technology integration to the
journal.

“Synthesiology” Editorial Board
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Note 1

Note 2

Note 3

Note 4

Note 5

Message

The period was named “nightmare stage” by Hiroyuki Yoshikawa, President of AIST, and historical
scientist Joseph Hatvany. The “valley of death” was by Vernon Ehlers in 1998 when he was Vice
Chairman of US Congress, Science and Technology Committee. Lewis Branscomb, Professor emeritus of
Harvard University, called this gap as “Darwinian sea” where natural selection takes place.

Type 2 Basic Research

This is a research type where various known and new knowledge is combined and integrated in order to
achieve the specific goal that has social value. It also includes research activities that develop common
theories or principles in technology integration.

Full Research

This is a research type where the theme is placed within the scenario toward the future society, and where
framework is developed in which researchers from wide range of research fields can participate in studying
actual issues. This research is done continuously and concurrently from Type I Basic Research ™*“? to
Product Realization Research ™™, centered by Type 2 Basic Research ™*?.

Type 1 Basic Research
This is an analytical research type where unknown phenomena are analyzed, by observation,
experimentation, and theoretical calculation, to establish universal principles and theories.

Product Realization Research
This is a research where the results and knowledge from 7ype I Basic Research and Type 2 Basic Research
are applied to embody use of a new technology in the society.
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Synthesiology Editorial Policy

Editorial Policy

Objective of the journal

The objective of Synthesiology is to publish papers that
address the integration of scientific knowledge or how to
combine individual elemental technologies and scientific
findings to enable the utilization in society of research
and development efforts. The authors of the papers are
researchers and engineers, and the papers are documents
that describe, using “scientific words”, the process and the
product of research which tries to introduce the results of
research to society. In conventional academic journals,
papers describe scientific findings and technological results
as facts (i.e. factual knowledge), but in Synthesiology, papers
are the description of “the knowledge of what ought to be
done” to make use of the findings and results for society.
Our aim is to establish methodology for utilizing scientific
research result and to seek general principles for this activity
by accumulating this knowledge in a journal form. Also, we
hope that the readers of Synthesiology will obtain ways and
directions to transfer their research results to society.

Content of paper

The content of the research paper should be the description of
the result and the process of research and development aimed
to be delivered to society. The paper should state the goal
of research, and what values the goal will create for society
(Items 1 and 2, described in the Table). Then, the process
(the scenario) of how to select the elemental technologies,
necessary to achieve the goal, how to integrate them, should
be described. There should also be a description of what
new elemental technologies are required to solve a certain
social issue, and how these technologies are selected and
integrated (Item 3). We expect that the contents will reveal
specific knowledge only available to researchers actually
involved in the research. That is, rather than describing the
combination of elemental technologies as consequences, the
description should include the reasons why the elemental
technologies are selected, and the reasons why new methods
are introduced (Item 4). For example, the reasons may be:
because the manufacturing method in the laboratory was
insufficient for industrial application; applicability was not
broad enough to stimulate sufficient user demand rather than
improved accuracy; or because there are limits due to current
regulations. The academic details of the individual elemental
technology should be provided by citing published papers,
and only the important points can be described. There
should be description of how these elemental technologies
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are related to each other, what are the problems that must
be resolved in the integration process, and how they are
solved (Item 5). Finally, there should be descriptions of how
closely the goals are achieved by the products and the results
obtained in research and development, and what subjects are
left to be accomplished in the future (Item 6).

Subject of research and development

Since the journal aims to seek methodology for utilizing
the products of research and development, there are no
limitations on the field of research and development. Rather,
the aim is to discover general principles regardless of field,
by gathering papers on wide-ranging fields of science and
technology. Therefore, it is necessary for authors to offer
description that can be understood by researchers who are
not specialists, but the content should be of sufficient quality
that is acceptable to fellow researchers.

Research and development are not limited to those areas
for which the products have already been introduced into
society, but research and development conducted for the
purpose of future delivery to society should also be included.

For innovations that have been introduced to society,
commercial success is not a requirement. Notwithstanding
there should be descriptions of the process of how the
technologies are integrated taking into account the
introduction to society, rather than describing merely the
practical realization process.

Peer review

There shall be a peer review process for Synthesiology, as in
other conventional academic journals. However, peer review
process of Synthesiology is different from other journals.
While conventional academic journals emphasize evidential
matters such as correctness of proof or the reproducibility of
results, this journal emphasizes the rationality of integration
of elemental technologies, the clarity of criteria for selecting
elemental technologies, and overall efficacy and adequacy
(peer review criteria is described in the Table).

In general, the quality of papers published in academic
journals is determined by a peer review process. The peer
review of this journal evaluates whether the process and
rationale necessary for introducing the product of research
and development to society are described sufficiently well .

Synthesiology Vol.3 No.2 (2010)
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In other words, the role of the peer reviewers is to see whether
the facts necessary to be known to understand the process of
introducing the research finding to society are written out;
peer reviewers will judge the adequacy of the description of
what readers want to know as reader representatives.

In ordinary academic journals, peer reviewers are anonymous
for reasons of fairness and the process is kept secret. That
is because fairness is considered important in maintaining
the quality in established academic journals that describe
factual knowledge. On the other hand, the format, content,
manner of text, and criteria have not been established for
papers that describe the knowledge of “what ought to be
done.” Therefore, the peer review process for this journal will
not be kept secret but will be open. Important discussions
pertaining to the content of a paper, may arise in the process
of exchanges with the peer reviewers and they will also be
published. Moreover, the vision or desires of the author that
cannot be included in the main text will be presented in the
exchanges. The quality of the journal will be guaranteed by
making the peer review process transparent and by disclosing
the review process that leads to publication.

Disclosure of the peer review process is expected to indicate
what points authors should focus upon when they contribute
to this journal. The names of peer reviewers will be
published since the papers are completed by the joint effort
of the authors and reviewers in the establishment of the new
paper format for Synthesiology.

References

As mentioned before, the description of individual elemental
technology should be presented as citation of papers
published in other academic journals. Also, for elemental
technologies that are comprehensively combined, papers that
describe advantages and disadvantages of each elemental
technology can be used as references. After many papers are
accumulated through this journal, authors are recommended
to cite papers published in this journal that present similar
procedure about the selection of elemental technologies
and the introduction to society. This will contribute in
establishing a general principle of methodology.

Types of articles published

Synthesiology should be composed of general overviews
such as opening statements, research papers, and editorials.
The Editorial Board, in principle, should commission
overviews. Research papers are description of content and
the process of research and development conducted by the
researchers themselves, and will be published after the peer
review process is complete. Editorials are expository articles
for science and technology that aim to increase utilization by
society, and can be any content that will be useful to readers
of Synthesiology. Overviews and editorials will be examined
by the Editorial Board as to whether their content is suitable
for the journal. Entries of research papers and editorials
are accepted from Japan and overseas. Manuscripts may be
written in Japanese or English.

Required items and peer review criteria (January 2008)

Item

Requirement

Peer Review Criteria

Research goal

Describe research goal (“product” or researcher's vision).

Research goal is described clearly.

Relationship of research
goal and the society

Describe relationship of research goal and the society, or its value
for the society.

Relationship of research goal and the society
is rationally described.

Scenario

Describe the scenario or hypothesis to achieve research goal with
“scientific words” .

Scenario or hypothesis is rationally described.

Selection of elemental
technology(ies)

Describe the elemental technology(ies) selected to achieve the
research goal. Also describe why the particular elemental
technology(ies) was/were selected.

Elemental technology(ies) is/are clearly
described. Reason for selecting the elemental
technology(ies) is rationally described.

Relationship and
integration of elemental
technologies

Describe how the selected elemental technologies are related to
each other, and how the research goal was achieved by composing
and integrating the elements, with “scientific words” .

Mutual relationship and integration of
elemental technologies are rationally
described with “scientific words” .

Evaluation of result and
future development

Provide self-evaluation on the degree of achievement of research
goal. Indicate future research development based on the presented
research.

Degree of achievement of research goal and
future research direction are objectively and
rationally described.

Originality

Do not describe the same content published previously in other
research papers.

There is no description of the same content
published in other research papers.

Synthesiology Vol.3 No.2 (2010)
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Instructions for Authors

1 Types of contributions

Research papers or editorials and manuscripts to
the “Readers’ Forum” should be submitted to the
Editorial Board.

2 Qualification of contributors

There are no limitations regarding author affiliation
or discipline as long as the content of the submitted
article meets the editorial policy of Synthesiology,
except authorship should be clearly stated. (It should
be clearly stated that all authors have made essential
contributions to the paper.)

3 Manuscripts

3.1 General

3.1.1 Articles may be submitted in Japanese or
English.

Accepted articles will be published in Synthesiology
(ISSN 1882-6229) in the language they were
submitted. All articles will also be published in
Synthesiology - English edition (ISSN 1883-0978).
The English edition will be distributed throughout
the world approximately four months after the
original Synthesiology issue is published. Articles
written in English will be published in English
in both the original Synthesiology as well as the
English edition. Authors who write articles for
Synthesiology in Japanese will be asked to provide
English translations for the English edition of the
journal within 2 months after the original edition is
published.

3.1.2 Research papers should comply with the
structure and format stated below, and editorials
should also comply with the same structure and
format except subtitles and abstracts are unnecessary.
Manuscripts for “Readers’ Forum” shall be comments
on or impressions of articles in Synthesiology, or
beneficial information for the readers, and should be
written in a free style of no more than 1,200 words.
Editorials and manuscripts for “Readers’ Forum” will
be reviewed by the Editorial Board prior to being
approved for publication.

3.1.3 Research papers should only be original papers
(new literary work).

3.1.4 Research papers should comply with various
guidelines of research ethics.
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Revised March 23, 2009

3.2 Structure

3.2.1 The manuscript should include a title (including
subtitle), abstract, the name(s) of author(s), institution/
contact, main text, and keywords (about 5 words).
3.2.2 Title, abstract, name of author(s), keywords, and
institution/contact shall be provided in Japanese and
English.

3.2.3 The manuscript shall be prepared using word
processors or similar devices, and printed on A4-size
portrait (vertical) sheets of paper. The length of the
manuscript shall be, about 6 printed pages including
figures, tables, and photographs.

3.2.4 Research papers and editorials shall have front
covers and the category of the articles (research
paper or editorial) shall be stated clearly on the cover
sheets.

3.2.5 The title should be about 10-20 Japanese
characters (5-10 English words), and readily
understandable for a diverse readership background.
Research papers shall have subtitles of about 15-
25 Japanese characters (7-15 English words) to help
recognition by specialists.

3.2.6 The abstract should include the thoughts behind
the integration of technological elements and the
reason for their selection as well as the scenario for
utilizing the research results in society.

3.2.7 The abstract should be 300 Japanese characters
or less (125 English words). The Japanese abstract
may be omitted in the English edition.

3.2.8 The main text should be about 9,000 Japanese
characters (3,400 English words).

3.2.9 The article submitted should be accompanied
by profiles of all authors, of about 200 Japanese
characters (75 English words) for each author. The
essential contribution of each author to the paper
should also be included. Confirm that all persons
who have made essential contributions to the paper
are included.

3.2.10 Discussion with reviewers regarding the
research paper content shall be done openly with
names of reviewers disclosed, and the Editorial Board
will edit the highlights of the review process to about
3,000 Japanese characters (1,200 English words) or a
maximum of 2 pages. The edited discussion will be
attached to the main body of the paper as

part of the article.

Synthesiology Vol.3 No.2 (2010)
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3.2.11 If there are reprinted figures, graphs or
citations from other papers, prior permission for
citation must be obtained and should be clearly stated
in the paper, and the sources should be listed in
the reference list. A copy of the permission should
be sent to the Publishing Secretariat. All verbatim
quotations should be placed in quotation marks or
marked clearly within the paper.

3.3 Format
3.3.1 The headings for chapters should be 1, 2, 3...,
for subchapters, 1.1, 1.2, 1.3..., for sections, 1.1.1,
1.1.2, 1.1.3.
3.3.2 The text should be in formal style. The chapters,
subchapters, and sections should be enumerated.
There should be one line space before each
paragraph.
3.3.3 Figures, tables, and photographs should be
enumerated. They should each have a title and an
explanation (about 20-40 Japanese characters or 10-
20 English words), and their positions in the text
should be clearly indicated.
3.3.4 For figures, clear originals that can be used for
printing or image files (resolution 350 dpi or higher)
should be submitted. In principle, the final print will
be 15 cm x 15 cm or smaller, in black and white.
3.3.5 For photographs, clear prints (color accepted)
or image files should be submitted. Image files
should specify file types: tiff, jpeg, pdf, etc. explicitly
(resolution 350 dpi or higher) . In principle, the final
print will be 7.2 cm x 7.2 cm or smaller, in black and
white.
3.3.6 References should be listed in order of citation
in the main text.
Journal — [No.] Author(s): Title of article, Title
of journal (italic), Volume(Issue), Starting page-
Ending page (Year of publication).
Book — [No.] Author(s): Title of book (italic),

Synthesiology Vol.3 No.2 (2010)

Starting page-Ending page, Publisher, Place of
Publication (Year of publication).
4 Submission
One printed copy or electronic file of manuscript
with a checklist attached should be submitted to the
following address:
Synthesiology Editorial Board
c/o Publication Office, Public Relations
Department, National Institute of Advanced
Industrial Science and Technology(AIST)
Tsukuba Central 2 , 1-1-1 Umezono, Tsukuba
305-8568
E-mail: synthesiology@m.aist.go.jp
The submitted article will not be returned.

5 Proofreading

Proofreading by author(s) of articles after typesetting
is complete will be done once. In principle, only
correction of printing errors are allowed in the
proofreading stage.

6 Responsibility
The author(s) will be solely responsible for the
content of the contributed article.

7 Copyright

The copyright of the articles published in
“Synthesiology” and “Synthesiology English edition”
shall belong to the National Institute of Advanced
Industrial Science and Technology(AIST).

Inquiries:
Synthesiology Editorial Board
c/o Publication Office, Public Relations
Department, National Institute of Advanced
Science and Technology(AIST)
Tel: +81-29-862-6217 Fax: +81-29-862-6212
E-mail: synthesiology@m.aist.go.jp
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Messages from the editorial board

Research papers
Cyber Assist project as service science and engineering

-A project that began ten years too early-
H.Nakashima and K.Hasida

Graduate education for multi-disciplinary system design and management
-Developing leaders of large-scale complex systems-
N.Kohtake, T.Maeno, H.Nishimura and Y.Ohkami

Products and evaluation device of cosmetics for UV protection
-AIST commercialization based on regional collaboration that combines the current strategic logic,
and an intermediary’s experience and trial-and-error approach-

Y.Takao and M.Sando

Establishment of compact processes
-Integration of high-pressure micro-engineering and supercritical fluid-
A.Suzuki, H.Kawanami, S.Kawasaki and K.Hatakeda

Development of an accurate and cost-effective quantitative detection method for specific gene sequences
-Development of a quantitative detection method for specific gene sequences using fluorescence quenching phenomenon-
N.Noda
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