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FERRKIEEHZELTND, 72, FESL4FMTEBEIFNGET DL OITRE LT,

X BRFE R BEBIZHONW TR, AFEETRET D XFEREZLEIC L THEE L, 1HFE
1= U, BERREIE 1 B 10 Ref] & 5%E L7, A 720 OEFIHEERIL 30 77 & 8E, B
M7z OIS EE A 35 (B & ABE Lz, A BRREBEE 137 AP EREL 2 2703, X#ERIZT T
BT THEMINTNDZ LD, BIRIIERI0F ERE Lz, ok, BZER 24 H THIH)
F10ENZET D L ITRE LT,

ME -7 BEUAREH

B 1Rk X BrIGTE
1 [8d 7= 0 D RS R 30 4y 30 %
1 BB RE] 10 B 10 HF[E
14570 OB A% 240 H 240 H
B AR 3 L
1 [l & 72 0 O B EIEL 14,400 [=] 4,800 [A]
PN LIRS 9 E| 10 &

. B FRiasE MR T, B0 A BHE OREBE IR REH D 15~20% L Ebh T\ 5,
ZOBMITHESNT XEERzFRH 5 &, BELDHER & 220 LY L, AFEETIE, RE
iR E 2 BRI A R DHERT 2 AT~ T2

QEMIEE A ¥ S L UE SR
AMEE %020 HE L, FEMOES BAE 240 HE L TREEZIT- 72,

(4)EEHMER

DAHE

AKTvav =z ME, BDADKNBIEEXGEBE DI ZZ I ANVDMAL U figk & U CREAEZ1T
ST, TOZENL, ERAZ Yy TBIOFEAY v 7 b RIKIROANBTESET L2 LE2MEL
720

BIAFEO NI L O H-E FReo@ v & Lz,

B FREIRIC DWW T, 1 EOBSBIRROEEZ A, BIEIRD A E LT, BU#HRE
FICOMERE & Lz, AFETITREELZ3ELREL TWD I LD, BUHRBHERMO 2 4 %l
BEI2b0D& Lz, FEFWHALT 14, F#MM24, FHEHRE 1L ZRET D L RE LT,

X BURFRIZOWTIL, [EAT 14, SREHRAT 2 4, BRI 14, FHERE 14 ORE 2 RKE
L7z, 7ok, HusxWN I FRaRE . X SRR A WO L CEE T2 b0 L E L., EiT
B {8 N BT T OVRF P 2 SR+ 2 @B Rl 2 & 5 2 & LE LT,

FWFEDO NEEIL, v TICB e 7Y 7 kgt SNl 3A LT\ 5b, AHEMND
fabG-i%, BEAR2Y 100 B, EFER-LI OB EAT2S 40 ., FHi#EAF X OB E 2 20
T E U, FB5FRIRIRICER D MM & U TG RREAI S LB & 72 B8, ARFEETIIIEZEY
& & SRR AT X FRR O EF A T TE D b D& LTEM LT,
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FREEHITE . A & v 7 Th 2B FHRHEE R O & MERFF BIRST . FBE B EAE
RO TR E S I RFENARETH D, TDOORT Y 27 M TE, BEFER Y OHEEE T
ELTHII LW EBRER L L THEEL TS, TOROLERELERENLEERBET L
WO EZE L, BREEF LT LT,

QEXERE
KREGWSGHAE T, BTN ERERMIEEFET LI 0L EL-Z &b, HRITL
“C[,\focl,\o

QRMEEERERE

TREBEREM & LCiX, BEAR—T A, 2V A= —%MELT, L, BEHABEER
WZOWTIEHARAEOT CIIBFEAFOEERRE EVWHIFNE Lz &b, RELOHEBGEH BB
KO HE B T T2,

. HARTIT—MRAVIZ 600 ANFRE D BES A T, 1{82,000 JHEED =z R H—
EOra ) A—2—EHNE LEih b,

GERRFESERERTE
BRI TR IZOW T, ENEREZSBIC, R LT
PBT OFR5FE AL, 4R 3 &M, PET/CT 122,000 HH EFFEL, M—TVHE LT,

ORMKE

ENOBEF RG22 5512, JEREMET 5,000 mFRfE S 40E L, B R a R 1C 3810 5 Bk
TrRFE LT, B, ERAZURAONEKE & L TREEEZF ELTnD,

PBT Jitig% (312 20~26 CIZRE L2 BN TOMIRD RO HALDH Z &b, BRI KIEIZ L E
LD b0 EIE LTz, HEUKEIIRHEO B AROfisk TERK 6,000 5 HRRE» D, AFE
ETIE. BAREFERBEOES Db DO EHEL, V—TWVHE L BEE28RA Lz, oM
AER, AR EPFEINDLIN, ERbD L LTERNROALEZE EL,

(5)rtnfHRICHELEHE
itk
i % PR 0D R R 25 O TR 1 ANAE BT T RE DI W 3R E LT,

X% -8 FERBBOBMENFHRDEKE

B AR 10 4F
IaEHE A CT 10 42
X RRia s 10 4F
PET/CT 10 4F
MRI 10 4
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QiEABLE

AAE G IREEERE (LLT, JETRO) @ [H - HugdliEH# (J-FILE) 2 O&Ea A b ka2 25|
TREOEEZ LM LTz,

EANPTSRLT, ERL20%., HI5BL18%., IR 2% & HlZ, IEABLAGHE LT40% a8 M L
7=

QT 7LF
IMF @ [World Economic Outlook Databases | 3l L5 A > 7 VEOT—4 L0 2010 F-LARE
TRERTHDLZ ENI DN Z D, 2013 FLARE, 5% TOHEED D 325 Z Enb, 2014 4
~2018 42T T, 5.5% & B L7z,
H%E-9 127 LEHER

(s 2010 2011 2012 2013 2014 2015 2016 2017 2018
(%) 6.854 8.443 5.068 6.731 5.708 5.355 5.450 5.500 5.500
3 )HEREETAH

(1EENRREICHITIHERER
FARRHRSNFE O — 2B T R ERERIT TROEY &R o,

D¥RER
& -10 REHEE WHEH)
HH &K ik

B AR 17,984 HH/L—T /L

BaiErd ] 11.480 HHA—T L

BH SE RS 2y 504 HH/L—T L
BERERT 17,984 ©HHNA—T )L

&4 10,790 HAHNL—T7 N | BRIEHESFHEO 6

SRATHE A< 7194 HAEL—T N | RIEHREEFFED 4 F|
iE = AR N 2

EEHIM 15 FOIN I TFieDmY &7 o7z,
KE-11 HEHER EEHREIRKT)

HH AFR ik

EESIPN 125,409 ©H H—T L

IETN 125409 FHHA—T )L
EESE 59,891 HHNA—T L

[EEEPE =y 17,984 HINL—T )V SRR, T2l oh

N 3344 HEN—T )

HEFFE B 14,785 EH HL—T )L

S B oK 2957 HHN—T )

Z Ofth#E H 28,015 HHL—T v JAMERD, A ASIRE, SHFE
FlZ% 65,518 HHNA—T )L
Fio| & 12484 37,083 HHL—T )L

PAAE G IRFERE (http://www jetro.go.jp/world/search/)
3 International Monetary Fund(http:/ /www.imf.org/external/ns/cs.aspx?id=28)
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QA EER
ARSI BT AR ER RIT TRROmY LTz,
Kk -12 HEHR (OFER)

PIRR 132 %
EIRR 11.7 %

DSCR (F#) 2.09

DSCR (H{%) 0.32

NPV 18,934 HHNL—T )L

B, ST CTHWEREERIT TRRo®EmY Th 5,
PIRR : Project Internal Rate of Return=""1 = 7 NNEINLEHE, FHEOREME A TN

DT OFEEE, ARG & BEARTAEAV O ETY WA OBUEMEEF A E L <25
Ko 7GR,

EIRR : Equity Internal Rate of Return=FkEPHERINES R, EA G & oG #% O Y HHELE
DELEME DGR 2E L 725 X 9 eflg| =R,

DSCR : Debt Service Coverage Ratio= JeAl[xilk i 7 /S —=, EHBIRWFRES) &7~ 7,

NPV : Net Present Value=EMRBUEAMNE, 72 Y =27 FOXy by v a7 m—0EE]
BUEME b3 TEARORAEMIELZE LW 2 b o,

(2). BRESR
BARHRRMZ S &I, TRiom ) BEEST 21T -7,

DEAZNEHOT—A
EABFINZNZN11%., 12% & 72> 72355 OB RIT TRROBY L7272,

A 2F 11%
K*x - 13 €7 1Y TOREHFER

PIRR 133 %
EIRR 115 %
DSCR (3¥8) 2.00
DSCR (%) 0.29
NPV 18,455 H I /L—T7 L
B. £F 12%
XK -14 £ 1 2% TOHAEHR
PIRR 134 %
EIRR 114 %
DSCR (E#) 1.94
DSCR (&%) 0.27
NPV 17,974 HHNA—T v

QRBEEHODT—A
B AR E B LOXBHREENZNZEN10% B L7 — A 20% E5F Licr — 2O E R
FILTRLOMEY LT,
A REE 10%18IN5—2A
b5 T RRIR D R 6.6 @/ —T IV
X HRiIATE 22/ HIL—T
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M - 15 ARE 00BN — X DEHAERR

PIRR 146 %

EIRR 132 %

DSCR (1) 2.33

DSCR (%) 0.48

NPV 23,255 HHIL—T7 )L

B. B E 20%i8mMr—A
RSN S 72 HHNV—T v

XBRTB R 24 HAN—T IV
H% - 16 GAEE 0%EMr —ROREHEE
PIRR 159 %
EIRR 145 %
DSCR (EH) 257
DSCR (%) 0.54
NPV 27514 HHNA—T L

QIV7LEEFHDI—A
A VT VERPHEARFHESRM LV 2% L72% 7 — A OREMARII TRO®Y LeoTz,
A AVIVE75% 75—
KE-17 AT LERILNTF—RAOHERER

PIRR 146 %

EIRR 132 %

DSCR (F) 2.33

DSCR (&%) 0.30

NPV 18,748 H /L —T L

B. 17L& 25% 75—
Bk -18 4V ITLE2LNy—ADHEHRR

PIRR 111 %

EIRR 94 9%

DSCR (F#) 1.89

DSCR (xiX) 0.35

NPV 18,987 H H/NL—T )L
4)BEMFMEEER

AFEEOREICHTZ-> UL, BANR T L —Y—DREETHDHZ LD, BE LEKEE B
HALIEREERS o7, 2, —8#. BARENOKEAZBELL—TVHE LT- 5 2 TRA%Z
BIholz, ABOFMARE VR AAT—ANRE L, HELROMIEMASREOIE, 2R
BOWEREEToT29 2T, SLICHEMARRELZ T2 0k d, R, 7270H
WCRBERERIZ T CHB T 20Tt ZWFATREMEO H D 7 L —Y —I1TxF U THERHE RO & By
BEZHIT 55 2 J7e E ORI 21T\, FEfmBRE, EEEMICB T 5 U A7 DB &R E RO
L7e) A TCAF—LZEDOTHELEMT D ENHFETH D,

B THREHRIL, DIRERET DINRADAT =R ERNDH D, BRO v o7 TIETHER
DHRELTELT, —#HORbEE RHRY ., A7 —U 3R L4 Vo RBICIVWEEE S
M2 DR H D, Fl-. BB LEDNAVBREDIRELZ LTS EZALH D, KEMDIBEE
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Rt L, DOoOBRFICHARBOIEEZZEZ L TH L I 72DITiE, IREBSRKBICEETE 2EBFO
AR RDMETRN, REEAG L TR 212H720 ., 1o TICBT 5 PHIEROHHAED
LR B RRR R e EHRR R % O BE R DT RIZOWT bIGTT 2 L ER B 5,

BB ORI, MRONKICKRELS BEBLEZ D LICOVRETOIVNERND D, B R EwAMm
KAZOWTIIRMEETIEH L0, BADr —2%2MET DL, BFEERE RN D, &
UWRIRE O SHANIZRE L TR Ol /& T IR RN G o e WiGE, SERICRE R8s
B2 EDPEESNDIZEICHLEENLETH D,

Flo, \MBEROBIRBEETH D, B HAERSER L TWne v 7 ClE, B fiams
M CTEDERENEIEH TRV EDEESND, EEAY v 7 ORERIE, Rzt OZhFHI 72
BB ORnN 5, BEEE N ESEHERHEEZ 5720120, AMBERIZOW T, Hisx Bz
PEE TIC I TBLERD S,

2T ITBE T H IR & IR CIRIE L TV 2 EFRIEBEIN H 5, AFETHEL TV HIRHK 2 |
B TIRMT A, FEREMEEZ TDICEB LIEZAF—LEV BNLETH D, MEDOF <L —
3 INT IEETIECEBEERER CIEERA Y v 7 JHAY v 77 a7 OERERNE
2 HEDIRIZ TG T 570 8, RE BV TOREEEY ZHBRFT L2,

5)FEMFMIcHVTSELL-ERKRE

A7y MIBITDHERIEEERNRE L TWenZ b, E L TV DRI L 7=
GWCGEHEPEE LV, 22C, BRNICH DR, BEFEOBGREEREELBEIC, BEEZHEMAL
77

(1)MERIIE

E N OG- a R sk O ERE, JERERE, REEREZME L 2 A, Tiio#m b Off#H
DT O LT,

FB AR TSI IO FER B O B IXIER IC 2 87 R ThHA, vk, FEHEEM
\ZEFE SRR 2SS L TR0 7 e fiik ik St D 7= o D LA HR 32 Z E NN CTH -T2 LD,
HTFRBIOM E2BEETE WY FZRA /) _X—=2a U E2BA L2087 MR C O fi % 34
L7 oTWA,

2T COFEMOEEX, THEBIZET 2HKITRICRV b D EFRE L, ENBEFFEG A5
E\Z, 5000 MAEKEREE L TRETHILDET S, £o, IRIRFEX3ELINET D,

& -19 ERBFRIEZOEYEE. BERERE. ARER

M i% 4 dmfE (m) | ERmRE () TR EEL
e HAL RS 7R o 2 — 2,370 6,500 3
B AR PRI v 2 — 2,142 5,278 2
ENLIN At v 2 —FR b — 4,756 —
AN AT Z— 2,687 4,792 3
& H IR ST B 2,646 5,900 3
TR T 1,341 — —
5 BRI 2 — 3,150 5,623 —
WEEAN AT 4 R U R [EZHFSER - 4400
S AL BB B G o 2 — ’

Hpr) HEEE D = 7V b NEEE
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(2)ERkE

[E| N D 51 RR B % O B RR G Rk i
727- L., SRS T ER R & OO

SHEE O A b KO ORELE
ik & 72> T 5,

R - 20 EREROFEME

EAERFE P 2 R L7,

—r IR LB R AR AL E
(&) MERFEELE (f8H)
B SR A gt o 2 — 37 —
ESL At o & — B — —
ST SR AR v 2 — 288.3 —
PAREEA A 7 4 AU AR JE R 108 B
S ARL - RRIBR e v 2 —
[k%ﬁ)%%ﬁwhE%M“ﬁW&dé 30 4

BawEE (2013)

(3)BEY
DBERHEDERTS

AFEXEOFHRIZOWTE, ARENTEHL T D

b,

EPN OB R OIRDUT TRLOEY L 72D,

Hpr) BT = 71 b NREF

Mz & i L CH TR Wb DL F R

TEPRIEIERS 7/, BRI & 612 20~30 702

EThD, 2B, TR TIE, BRFREROBELLSE L LTRHBL TS,

X%* - 21 ERNBEFEZOIRR

it 5% FORHRER] | AERITRE TR AL | FERALR (FERM)
BRI EREE X — [RFBA A MR 700 —
B SR gt o 2 — K5 1% 350 300~400
ey e R TARS 600 300
PRSI IS A o 2 — R 880 —
N A H— K5 1% — 400
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BAE OO7ICHITBIEREE

4—1. O27ICBIBELRBOEEE

UFicae 7z

NRIAD D LT E D,

Mmf%mmﬁu\w%“r

\ZRREBERN E2R-> TN 5,
-ﬁm(%i%)i ANATAYT720 ORI 2011 55 2012 ORI

BlFD B ERORERE

N I 4 fa W

EEDBEBRRDD LT OB TWNAE—FT. DA &gk

R T THNARED =—

/\\ k_|—1< 72TV

24
M3 - 22 vy 5 ERERBORBER (BHEH
3 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
SHEEK Bcero, Tbic. Yenosek & ¥ (FA)
Bce Gonesun &% E 106328]|104322]| 106742 107385]| 106287| 105886 108842 109571 109590 113877 111428|113922| 113688
ns Hux: NER
HeKoTopble MHq)eKLI,I/IOHHbIe nnapasuntapH
ble 6onesHn BRFE 6448 6350 5939 5414 5505 5312 5327 5332 5187 4916 4690 4626 4592
HoBOOGpa3oBaHus FHiAEY) 1226 1239 1295 1287 1375 1357 1418 1437 1437 1525 1540 1586 1656
60ne3HU KPOBM, KPOBETBOPHbBIX OPraHoB u
oTAeNbHble HapylleHusa, BoBrekawume um
MYHHbIN MexaHuam IRk & 551 563 731 626 648 647 765 776 758 724 705 676 675
6onesHn 3HAOKPUHHON CUCTEMbI, PAcCTPO
cTBa NUTaAHUNA N HapyweHus obmeHa BeLl
ectB N5 ibRE 1234 1297 1546 1373 1407 1361 1672 1638 1629 1481 1461 1475 1519
60ne3HN HepBHOW cucTembl HIE A& HE 2227 2179 2246 2174 2228 2178 2318 2361 2419 2374 2345 2354 2330
6onesHu rmasa v ero NpUAaTO4HOro annap
ata RERESR 4638 4701 4836 4722 4871 4778 5107 4976 4858 4778 4715 4758 5043
601e3HM yXa U COCLIEBNAHOr0 0TpoCTKa H.
SHRESE 3191 3234 3305 3231 3415 3425 3502 3563 3526 3733 3867 3975 4032
6onesHn cuctembl kposoobpalleHns {EIE
#wRE 2483 2605 2805 2954 3146 3278 3787 3719 3781 3761 3734 3804 3814
60ne3HN opraHoB AbIxaHUsi VIR 28 5% B 46170| 43012| 43005| 44560| 41946| 41915| 42338| 42958| 43221| 48148| 46281| 48437 47381
60nesHu opraHoB nuiesapeHns HILSS&
2 4698 4841 5149 5063 5079 5034 5024 4904 4910 4902 4778 4767 4982
BONEe3HU KOXN U nOﬂKO)KHOIZ KnetyaTku
RS- RISTHARIERS 6407| 6561| 6763| 6763] 6993 7073| 7239 7161| 7056 6991| 6886 6795 6876
6one3Hn KOCTHO-MbILLEYHON CUCTEMbI U CO
eaMHUTENbHON TKaHn B - Fi RIS 4452 4583 5059 4818 4875 4746 5040 5022 5013 4952 4789 4809 4761
60Me3HN MoYenornoBoii cuctembl GRS
RE 5470 5627 5880 6035 6523 6560 6967 6940 6916 6835 6842 7050 7101
ocnoxHeHus 6epeMeHHOCTM, POAOB M NOC
nepogoBsoro nepvoaa HEZE DA HHE 2085 2181 2386 2512 2468 2471 2519 2651 2736 2881 2889 2816 2832
BPOXAEHHbIE aHOManum (MOPOKU PasBUTH
), AechopmaLimm 1 XpOMOCOMHbIE HapyLle
Hus SEXRMRE 214 211 241 236 236 243 257 273 295 296 295 303 299
TPaBMbl, OTPaBREHUS 1 HEKOTOpbIE Apyrie
nocnencTeung BO3}:LeI7ICTBMﬂ BHELLUHNX MpU4n
H SAHERICESEE 12544 12716| 12866| 12903 12846| 12808| 12759| 13072| 13021| 12855| 13096| 13261 13426
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MF - 23 v TIcB s EREROBRERE (AOTAYEY)

£ 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

AOFAHY Ha 1000 yenoBek HaceneHus * P TA®EY

Bce Gonesun KB 730,5| 719,7| 740,1| 7481 7436 743.7] 7609| 767.3| 767.7[ 7975 780| 796.9 793.9
na Hux. RER

HeKoTopble I/IHCbeKLlMOHHbIe nnapasuntapH

ble GonesHn B 443| 438 412| 377| 385 373| 372 373| 363] 344 328] 324 32.1

HoBOOGpasoBaHus HEY 84 8,5 9,0 9.0 9.6 9.5 9.9 10.1 10.1 10.7 10.8 11.1 16.6

60one3Hu KpoBW, KPOBETBOPHBLIX OPraHOB U
OTAelibHble HapylweHUA, BOBNeKawLwme um

MYHHbIt MexaHnam IR E & 3,8 3,9 5,1 4.4 4.5 4.5 5.3 5.4 5.3 5.1 4.9 4.7 4.7
60one3Hn SHOOKPUHHOW CUCTEMBbI, PaCCTPO

WCTBa NMUTaHUS U HapylleHns obmeHa BeLy,

ectB NSRS 8,5 8,9 10,7 9.6 9.8 9.6 117 115 11.4 104| 102 10.3 10.6
60ne3Hy HepBHOM cucteMbl IR RE SR 153 15,0 15,6 15.1 15.6 15.3 16.2 16.5 16.9 16.6 16.4 16.5 16.3
©GonesHu rmasa u ero npunaaToYHOro annap

ata IRERES 31,9 324| 335/ 330| 342| 336/ 357| 348 340/ 335] 330/ 333 35.2
6onesHun yXa u cocueBnaHOro oTpocTKa E

SHRER 21,9 22,3 22,9 22.6] 240| 241 24.5 24.9| 247 26.1 271 278 28.2
6onesHu cuctembl kposoobpaleHna &R

BEE 17,1 180 195| 206| 220[ 230 265| 260 265 263] 261 266 26.6
60ne3Hy OpraHoB AbixaHus IR A& & 317,2| 296,8] 298,2| 310.4| 293.4| 294.4| 296.0/ 300.8] 302.8] 337.2] 324.0] 338.8 330.9
60nesHN opraHoB NuLieBapeHns H1LERE

&2 323 334| 357 353| 355 354 351 343 344 343] 334] 333 34.8
BOnNesHN KoXu n I'IO,CLKO)KHOVI Knet4yaTkm

RS- RERBRARE 440| 453 46,9| 47.1| 489| 497 50.6] 50.1 494 490| 482 475 48.0
60NEe3HN KOCTHO-MbILLEYHOWN CUCTEMBI U CO

eavHUTENbHOI TKann B - RIS 30,6 316] 351| 336| 341] 333 352 352| 351| 347 335 336 33.2
6one3H MOYEnonoBon CUCTEMbI AFRES

3 37,6 388| 408| 420| 456| 46.1| 487 486| 484| 479| 479] 493 49.6
OCINOoXHeHuna GGpeMeHHOCTM, poaos n noc

nepogosoro nepuoga HEZ DS HHE 52,9 55,1 60,2 62.8| 625 63.0 64.2 68.2 71.2 76.0 77.2 76.4 78.0
BpOXAEeHHble aHoOManuun (I'IOpOKl/I passuUTn

1), AecopMaLmm U XpOMOCOMHbIE Hapylle

Hus SERMERE 15 15 1,7 1.6 1.7 1.7 1.8 1.9 2.1 2.1 2.1 2.1 2.1
TpaBMbl, OTPaBMEHNA N HEKOTOpbIe Apyrve

nocneacrteusa B03,E|el7ICTBVI$I BHELUHUX NpU4n

H SMERICKDEE 862 87,7/ 892] 899 899| 900 892| 915 912 900| 917[ 928 93.8

Mpr) 7 TR R DR

4—2 OYT7BEORVEA(HAIER)
1)LERIET70T5 L 1EOMER

Ou v TBIHIANVA T 7388 5 HERET m 72 A) & LT, 2010 225 2013 4F 5
f@3$%ﬁ4%5m0ﬁw~7w(%1w0ﬁU5Pw)@% A aAlATe, DEfb7 v 7 Z A
X, B U T EMOERICHT HERY—ERAZH LS, FREWOTHEZIT oL 51T D
ZEEHBELTWAREYD, FHBKICESTERINDZ L ER-TEY, THRITEICERKE
BHEAICTE TCONTE 7z, BERET v 7 Z A BRIE, 2013 12 HIC S —F o KiED [45%
10 FfIZh e VO E R H 5| & LT, MESRE ST EEE51% 10 E&:zbf: 5T EAT T
BRI TR Ty (B(EHRIA HOVOSCHIZ2013 4E 12 A 5 HAMHEIC X 5),

@MBANTBT B BERAE) 12OV TE, ROFRLITENWTEELSE & L LESIT LA TN D
Cancer service modernization is the most important area in the systemic improvement of
cancer care to the population of Russia (CHISSOV V.I, M.D.,m > 7 [E5T 17 I — B, 20134F
FTHLY = VAT AT U N AERTAE)

(W) BEDPENERY —E A 22T b DN R RIRIRFET 2 Z &, £D7DIZiEgN
BT S, IEHEPBIESN D Z LT, Bk THIER, BmARNAOFRR, BEOQOL
D ERRE L 2D, £lo, EROMT, 20T, @EICOWTOMRERRED | EERE
PREEBAIC F51T 2 NRETIR, RSB B S E S D £ 5127205,
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H1P7) g X Cancer service modernization is the most important area in the systemic improvement of cancer care

to the population of Russia
http/fwww.mediasphera.ru/uppic/Therapeutic % 20Archive/2012/10/1/TA_2012_10_004.pdf

@ b7 a7 o) OIFEa T ERFIE, 20044E12 1R THERICEEZRER] 280
TEBY, BPABENICEZENL TV D,

BYUTICBT S I EERER] - . EYE, BRI
BNERT A BEIRPT, REmhREE . &M ER R

o
N
HEH
=
x
=
<
iz
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i

M) 7 2 7B 752004 4F12 A1 H 15715 %

@wv 27 R D2013412 H12 H DERAEFEHIZE N T, ~V AT TIZOWTIRD K 91
ShEanTnsg, (BBEE—62M])
(=)

ZOBFETNNVAT T G BIIREREEDR D o T2, FRIFEMPIEDY, IFEREEZ D

M KD TERBIET L2, LM LELZBIETEZAIZFELS LT,
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Cemunap B Mockse na Temy

«HHOoBAIHOHHBIE METO/bI IHATHOCTHKH H JIeYeHH 110 0HKOJO0THH»

Veawaemeie lNocnona!

Ipencrasnsem Bamemy BHHMAHHK) KPATEYI HH(OPMALHID O CEMHHAPE, KOTOPBIR
cocTonTea B Mockee H B o KoToporo Bac 03HakoMaT ¢ HOBEHIIHMH TEXHONOM HAMM,
MCHONE3YEMBIMH B OHKOJIOPHH HA CTAJMAX, HAYMHAA © [IHArHOCTHKH M KOH4Yas
HEMOCPEACTREHHEIM IEHEHHEM WIOKAYECTREHHBIX OMyXonei.

Kak B Anonnw, tak v B8 Poccun oHROMOrHYeckHe 3a000eBaHUA ABIAINTCH TIAEHOI
npuiiHOi omepriocTH. B Anowun yke Ha nporTsmenns 30-TH ner peanmsyercsa
KOMMekeHaa  ctpaterva  Gopefbl ¢ OHKOJOTHYeCKHMH  3alonesanuamu, Lleawio
CEMHHAPA SBNACTCH O3HAKOMIEHHE C HAUTHM ONBITOM W NPAKTHYSCKHMH PEe3yIBTATAMM
KOTOPBIE DOCTHTHYTEL B 3Toi  o0JacTH, a Tawke o0CYMIGHHE BOIMOMHOCTH
TPHMEHEH HA ITHX PE3YIBTATOR B POCCHICKOH MeM LIMHCKD i npaKTHKe.

C HANekA0i Ha TO, YTO AHOHCH PYEMOE MEPONPHATHE SanuTepecyeT Bac,

Jara n Bpems:

Mecro:

Anpec:

TIporpaMma MeponpHATHA:

Oprannsatop:

4 therpana 2014 r. (propruk), 13:00~18:50
Moconsetso Anonnn B Poceuiickoii denepaunn
Mocksa, I poxonscknii nep., 1. 27

YEAZAHA B OTASALHOM MPHI0KEH HH

Accounauns Medical Excellence JAPAN (MEJ)
Accoyumpun co cmamycom 1opuduseck 020 g, ochosana & 2011 200y npu noddepacke

Munucmepcmeaa IKONOMIKU, MOPE OETH I NpoMBiCeRnocmu Anon .

B opranm: Hup © Pa TAKKE NPEMYT YuacTHe: MuHucTepCTEO
IKOHOMHKH, TOPFOBIH H NpOMENIAeHHocTH Anoni, HocoabeTso Anowns B
Poceniickoii @enepaunn, «[[eHTpa pasBuTHA SIEPHOT MeTH I HED

VyacTie B cemunape GecnaatHoe.

JanBkn NoaAwTeR B
Anpec JIEKTPOHHOH N04THI:
Homep Tenedpona / dawca:

Im@event.ru
+7(495) 670-50-93 / 670-50-93

¥ [lo cooBparcersm BesonacHoCim Mu WHYRCOEHE TVOeM OMKAXIME 6 VUICTINN & CeMUNape

g, HE 3P AP b npedeap B0, FOWNOMY NPOCUM HARPAGEUMb o

VRAXIHHOMY S0 QOPECy XINEKY HO VWICMUE ¢ VREIANKer @amManie u iMen, Mecma paioms

[H OLMEHOBENUE 1 MECTIOHAT QR DEHTE, HOMED METEIONG), DOR WHOCHIL

Madical Excellence JAPAN Head office
Ichibancho Hogerzaka Bidg. 3F, 13 Ichibancho, Chiyoda-ku, Tokyo 102-0082 Japan
Phone : +81-(0)3~ 6261~ 3971 Fax: +81-(0)3-6261~-3970
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I I MATIONAL RESEARCH CENTRE
CKURCHATOV INSTITUTE:

=M™ A =

NATIONAL RESEARCH CENTER
“KURCHATOV INSTITUTE”

M.Popov

14.11.2013

I I MATIONAL RESEARCH CENTRE
KURCHATOV INSTITUTE:

NUCLEAR PHYSICS COMPLEX OF RUSSIA
(research institutes)

Research organizations Research institutions of RAS
of HRC “Kurchatov Institute® Budiksr INF, Sloerian INR of RAS,
diishon of RAS Troksk, kosoow
Moweesloirsk reglon
Est 1958 Est. 1570

Russian federal nuclear research
centers of RusATOM

Russian Faderal Zababakhin
. statt - 5000 Est 1343 0 . Est 134E staff-~1000 Nucisar Canter- RF RETP
= - - g N2 VNNEF. Snezhiinsk
Konstantinov instituts of Saro Est. 1355
nuclear sclanca In Est 1545

International organization, located In Russia

Joint Institute for Nuclear Resssarch
(-NHNR}, Dubna, Moscow region,

Est. 1358

7 2
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NRC “KURCHATOV INSTITUTFE”

B.P.Konstantinov
Petersburg
Nuclear Physics
Institute of RAS

Kurchatov institute

Gatchina.
Leningrad rezion

SSC of RF «Institute of
High Energy Physics» SSCofRF
— ; «Institute of
Protvino. Theoretical and
[ Moscoss Experimental
o Physics»

Moscow

ne A

I I MATIONAL RESEARCH CENTRE
KURCHATOV INSTITUTE:

MODERNIZATION OF ECONOMY
AND MEGA SCIENCE PRECONDITIONS

PRIORITY GUIDELINES OF MODERNIZATION AND TECHNOLOGICAL
DEVELOPMENT OF THE RUSSIAN ECONOMY

Strategic
computer
technologies and

Kurchaiov
Institute
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E,H;?Jﬁ'&“kﬁfuaﬁfm. SCIENTIFIC PROGRAM
=!\__\ /?'=

1. Interdisciplinary research in nano-, ™

bio-, info-, cogno- sciences (NBIC- V. Fundamental and applied research
technologies), on the base of x-ray, using neutrons (NEUTROMN)
gynchrotronand neutron radiation
(HBIC) [PNPI, KI, ITEP, IHEP)
S (K1) A
I B ™,
Il. Fundamental and applied research, - ~
using unique properties of synchrotron _
radiation source (PHOTON) e Fu':ji‘?:;;::ég: f;ﬁg:rmnﬁfﬁmh
Kl
| (i) A {IHEP, Kl, ITEP, PNPI)
(. Fundamental and applied researchin™ A
plaz ma physics and tokamaks
(THERMONUCLEAR) .
L (K1) ) VIl Fundamental and applied rezsearch
ing h i d I edici
. Huclear technology developments for —e L Eaﬂ:g‘;ﬁ‘;ﬁdn’dﬁ}ﬁrm cine
next genemfion of nuclear power (ITEP, KI, IHEP, PNPI)
facilities (AE) \ e ! )
(K1)
| | ———

=¢\ /?=
SCIENTIFIC PROGRAM

Vill. Development of information
and communication technologies
and systems (ICT)

I¥. Coordination of international
MEGA-projects

(RRC KI, ITEP, IHEP, PNPI) B ER LS Skl

X. Targeted interdisciplinary staff training (STAFF)
(RRC KI, ITEPR, IHEP, PNPI)
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RESEARCH AND

TECHNOLOGY BASIS

» Dedicated synchrotron radiation source,
unique nano-, bio-, infocognitive
technology complex
(NBIC-technology)

» Accelerating complexes, including the
largest in Russia charged-particle
accelerator—proton synchrotron U-70,
accelerator- storage ring of protons and
ions research and technological reactors,
thermo-nuclear installations TOKAMAKs

» Neutrino complex, complexes for
isotopes separation

» etc
., \

— A A
MODERN RESEARCH AND TECHNOLOGY PLATFORMS

For developing:

* Hybrid materials and systems (nanobiotechnology and
microelectronics integration)

*Modern pharmaceuticals and drug delivery systems
{biomedicine complex — protein factory-crystallization (and also in space
conditions) - structure decryption — synchrotron — supercomputing —drug
synthesis)

*zenetic data base for personal medicine, ethnogenetic mapping, development of
artificial cell as a base for principally new medical technologies

o .T.-_._ R ‘ :
g mam i |
Qutcomes:

- Full genome map of a Russian has been decoded (8-th full genome in the world).
- For the first time the full ethnogenetic map for Russian Federation has been
completed (32 ethnos's).

- The firstin the world intravascular microrobot for diagnostics, therapy and
surgery has been developed. Completed initial biological trials.

% l. .j 4 a
i = T il = f

e - TR
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I I MATIONAL RESEARCH CENTRE
CKURCHATOV INSTITUTE:

RESEARCH AND TECHNOLOGICAL PLATFORMS
OF THE KURCHATOV NBICS CENTER

FOR DEVELOPMENT OF:

+ Cognitive sciences andtechnologies — synthesis of
neuro-physiology, molecular biology and humanitarian
sciences (COGHO)

+ Technologies ofisotopic material sciences and nuclear
medicine — development of the neutron and neutron capturing therapy, of
innovative radiofarm drugs, of new materials (I1SOTOPE)

+Influence of radiations and particles on living creatures (BIORADIATION)
+ Prospective energy technologies — creation of prospective technaologies of
generation and consumption of energy, including bio-energy, hydrogen energy,
solarenergy, thermonuclear synthesis (ENERGOTECH)

+ Multitier computer modeling and designing (SUPERCOMPUTING)

+ Convergent training

; L
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BASIC DEPARTMENTS AND CHAIRS OF INSTITUTES
#Depatment of nano-, bio, information and cognitive technologies (NBIC

department) of MPhTI (5 chairs) founded in 2006

#Institute of NMuclear nano- and bio-technologies in MEPhI (3 chairs)
founded in 2010

#Chair of neutron and synchrotron physics in SPbSU founded in 2012

=Dhivision of physics of nano-bio-systems at the Physics Department of the
MSU is in the process of organization (4 chairs)

As of today the NRC “Kurchatov institute” manages 27 basic chairs of
the leading institutes of Moscow and 5t. Petersburg: Lomonosov MSU,
MEPHI, MPhTI, Bauman MSTU, MIREA, PFUR, SPbSU, SPBSTU
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I I MATIONAL RESEARCH CENTRE
CKURCHATOV INSTITUTE:

=!\__\ /:"=
INTERNATIONAL “MEGA-SCIENCE” PROJECTS

* European X-ray free electron laser XFEL (Hamburg,
Germany)

* European facility for ion and antiproton research
FAIR (Darmstadt, Germany)

* International thermonuclear experimental reactor
ITER (Cadarasche, France)

* European organization for nuclear research CERN
(Geneva, Switzerland)

* European Synchrotron Radiation Facility ESRF
(Grenoble, France)

T r ) 11
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INTERNATIONAL “MEGA-SCIENCE” PROJECTS

EUROPEAN X-RAY FREE ELECTRON LASER X-FEL

The most advanced in the world source
of coherent X-ray radiation.

Transition to a new level of research in the
fields of physics, chemistry, material
science, bioscience,
biomedicine.
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INTERNATIONAL “MEGA-SCIENCE” PROJECTS

EUROPEAN FACILITY FOR ION AND ANTIPROTON
RESEARCH FAIR

Generation and use of highly intensive

flashes of stable and radioactive

nucleuses as well as flashes of

antiprotons exceeding the intensity of

the existing ones 100-1000 times

+ Creation of new materials

+ Elaboration oftechnologies basedon
knowledge ofinfluence of heavy ions on
objects of living and lifeless nature (deep
space, special electronics e tc)

+ lon thermonuclear synthesis

I I MATIONAL RESEARCH CENTRE
HURCHATOV INSTITUTE:

INTERNATIONAL “MEGA-SCIENCE” PROJECTS

INTERNATIONAL THERMONUCLEAR
EXPERIMENTAL REACTOR ITER

Demonstration of scientific and
technological feasibility of use of
thermonuclear energy in industrial
volumes.

Basis ofthe project—tokamak system developedinthe
USSR, Launch of the reactor and generation ofthe first
plasmascheduledfor2020. Start of test operation on
deuterium-tritiumfuel scheduled for 2027.

Russia produces 18 unigue types of this installation;
over 30 /leading scientific and rechnofogical
institutions, enterprises and compfexes involved,

—— |
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INTERNATIONAL “MEGA-SCIENCE” PROJECTS

EUROPEAN ORGANIZATION
FOR NUCLEAR RESEARCH CERN

= Research on fundamental issues of
construction and evolution of the
Universe

» Further development of
technologies beyond the limits
reached today

» Organization of cooperation
between nations on the basis
scientific research

= “Scientists for tomorrow™

15

I I NATIONAL RESEARCH CENTRE
«KURCHATOV INSTITUTE:

INTERNATIONAL “MEGA-SCIENCE” PROJECTS

EUROPEAN SYNCHROTRON RADIATION
FACILITY ESRF

Surface sensitive methods of
research of nanomaterials,
X-ray optics, protein
crystallography, physics of
unordered systems.
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I I MATIONAL RESEARCH CENTRE
CKURCHATOV INSTITUTE:

INTERNATIONAL "MEGA-SCIENCE"
PROJECTSIN RUSSIAN FEDERATION

* International neutron research center on the
basis of the reactor PIK;

+ |International tokamak IGNITOR;

+ Complex of superconducting rings for colliding
beams of heavy ions NICA

» Fourth generation source of specialized
synchrotron radiation 15S1-4;

" i'. ..I S 17

I I MATIONAL RESEARCH CENTRE
HURCHATOV INSTITUTE:

INTERNATIONAL “MEGA-SCIENCE” PROJECTS
INRUSSIAN FEDERATION

NEUTRON RESEARCH CENTER ON THE BASIS
OF REACTOR PIK

Innovative technology of construction of
high-flux neutron beam research reactors.
Reactor PIK — top world physical and
technical parameters.

+« New materials including maanetic,
superconductive and chiralic;

+ Technologies of production of
radicisotopes of high specific activity;
+« New methods of transmutation of long-

living nuclides

7 18
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INTERNATIONAL “MEGA-SCIENCE” PROJECTS
IN RUSSIAN FEDERATION

INTERNATIONAL TOKAMAK IGNITOR

Demonstration of fusion ignition and
of decrease of volumes and costs of
future thermonuclear energy reactors.

. International facility in the field of
thermonuclear energy and physics of
thermonuclear plasma, of neutron physics
| and technologies of studies of matter.

Y
T = T . i 13
m (KURCHATOV INSTITUTE:
/’=
INTERNATIONAL “MEGA-SCIENCE” PROJECTS
IN RUSSIAN FEDERATION

FOURTH GENERATION SYNCHROTRON RADIATION
SOURCE ISSi4
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I I MATIONAL RESEARCH CENTRE
CKURCHATOV INSTITUTE:

INTERNATIONAL COOPERATION IN THE FIELD OF
NONPROLIFERATION AND REHABILITATION

+ Project “Sayda™ - Construction ofthe station of long-term storage of reactor
blocks of nuclear submarines, ships and vessels of nuclear technological
service and ofthe Regional Center for conditioning and leng-term storageof
radicactive waste in rurallocality *Sayda-guba®.

+ Project “Gremikha™ - Ecolegical rehabiltation ofthe Station oftemporary
storage of used nuclear fuels and wastesin the Chervyanaya bay.

m + Project “Andreyeva bay™ - project aimed at normalization of radioactivity
-‘

on the site ofthe former navy coastal base in Andreveva bay.
+ Project “RITEG™ - Decommizzioning the radioizotopic thermo electrical
~— generators (RITEG) and their replacement by aternative sources of power
~  supply.
3 + Project “Documentation and training for MD™ — creation of lzgal and
——— training documentation in the interests ofthe Ministry of defense. Proliferation

of culture in the course of recoerding, monitoring and physical security of
radicactive materials.

+ Project “Nonproliferation™ — Anumber of projects of construction of
storage facilties for active and used nuclear fuels, of designing and
construction oftraining centers, of updating and maintenance of systems of
— recording, control and physical security of radioactive materlal.?.;—_

= — — 2

— A A
INTERNATIONAL COOPERATION IN THE FIELD
OF NONPROLIFERATION AND REHABILITATION

The absolute majority of practical projects connected to
nonproliferation and physical security of radioactive materials, to
cleaning and rehabilitation of contaminated areas, to amelioration of
radioactive situation is camied out by NRC “Kurchatov institute” jointhy
with its international partners and within the framewoark of concluded
intergovernmental agreements.

Major partners. GreatBritain (Andreyeva Bay: BSH 3A, Repair and mechanical
shop - Building 154); Germany [ Sayda: Station of long-term storage of reactor

blocks and Center of conditioning and long-term storage of RAW).; France
{Gremikha: site of the former navy coastal technical base, PVC, HRW, RITEGs);

European union (Gremikha); ltaly (Gremikha).
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I I NATIONAL RESEARCH CENTRE Konstantinov Petersburg
*KURCHATOV INSTITUTE: Nuclear Physics Institute

INTERNATIONAL NEUTRON
RESEARCH CENTER

MNational Research Center
“Kurchatov Institute*(Russia )-

Helmholiz Society (Germany)

KonstantinovPetersburg
Nuclear Physics Institute

++53 Helmholtz-Zentrum
i +:: Geesthacht

Zentrum fiir Material- und Kiistenforschung

—_— \

I I MATIONAL RESEARCH CENTRE
HURCHATOV INSTITUTE:

— A A
IOFFE-RONTGEN INSTITUTE

I ll = Ministry of education and science of Russia,
MRC “Wurchatov institute”
“y = Ministry of education and research of Germany .

DESY.

Fundamental and applied research

= For energetic, healthcare, ecology and other
key technologies :

* Development and application of accelerator
based sources of photons;

= Elaboration and application of methods and
instruments for research of materials and
studies of soft matter.

— 1
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I I NATIONAL RESEARCH CENTRE KURCHATOV g
«KURCHATOV INSTITUTE: NEICS CENTER S ‘F/BlO
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SCIENCE AND TECHNOLOGY CONVERGENCE

COGNITVE
SCIENCES

INFOR MATION
TECHNOLOGIES

w wanown. resec coes  KURCHATOV NBICS CENTER @™°- %

*HURCHATOV INETITUTE: O
— B0 {

- 'nlm-

Mano-Bio Technologies

i i Physical Microelectro-
Medical Research Biology Chemictry and e Rt Department of
and Platforms and Biotechnology SLELLELTL System TS

Nanotechnology Integration

Computer Sciences Neuroscience and Cognitive Human Cognitive
and Informatics 33 Technologies Research
et
s s 5ing of Langs volumes | E_ a
of genedio snd neursl dats E [t
- && Meurobibology of indsdieod
T B T mnd neurcmorpilo sy s
[Ebo- mnd nrursinformatios | ey O
—_— a Mesurohiology of oonsolousness
-~ WT T "\ :; and brain indsfaoes
[brains mnd oognihve W m P
S processes | Neuro-Cognitive Technologies |
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* Kurchatov Dedicated Synchrotron Radiation Center
* Nano-Bio Science & Technology Center

* Neutron Research Reactor IR-8

» Data Processing & Analysis Center
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«KURCHATOV INSTITUTE: COGNO
b o
d
Widening of
experimental
Technical hall
re-equipment of
accelerating-

accumulating
system

wmmaesmm KURCHATOV NBICS CENTER & .-

Refurbishment
of the building

Statons for

NANO- and
NANOBIO-
sciences,
NANOFABS

for development
of nanorechnology

TKURCHATOV INSTITUTE: COGHO
—— mo M
=T\ R
Synchrotron Source Experimental Stations
+ Structural materials science
* Precision X-ray optics
* Deep X-ray lithography (LIGA)
* Photoelectron spectroscopy
* X-ray optics
* ¥-ray crystallography
* Topography and microtomography
* Protein crystallography
* Small-angle scattering for biological applications
* Multi-purpose scattering cluster
v X-ray spectroscopy
+ EXAFS spectroscopy
* Reszearch complex forformingand studying of organic and
bicorganic films on liquid surfaces, including real-ime
characterization duringthe self-assembly process
* Gal molecular beam epitaxy systemwith in-situ
characterization of structural and electronic properties.

— 1

w nancen resssmcH cevee - IUWRCHATOV NBICS CENTER ﬂ‘ -
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I I MATIONAL RESEARCH CENTRE
CKURCHATOV INSTITUTE:

MNeutron Research Reactor IR-8

1 — excited nuchei

2 = nuclear spectroscopy

3 — stress—diffractometry

4 — single—crystal diffraction

& — crystalline dynamics

6 — diffraction at high pressures
T — capillary aptics

& — neutron radiography

9 — refractory and small-anale contrast
10 — new channels

11 = newtran physics

12 = ultracold neutrons

M -Nuclear physn:ﬁ
M - Condensed matter physics

- Hew beams
| " / y
'l,:‘ muo v |us-rmlc DEpartl‘I‘Ient of MIPT
so B == .
'@ - : 5 stitu

The Department is responsible for creating a new generation of interdisciplinary trained
scientistz, wellversed in nano—, bio— and information technologies and cognitive sciences.

Academic courses offered by the Department include physical and mathematical sciences,
informatics, as wellas a broad spectrum of biclogical and materials science disciplines.
Schools withinthe NBIC department
&~ | = B B o
|| [+ hiald

Laboratory courseworkis perfmﬂedatthe Kurchatov NBIC Center

L 1y iyl e g SR

MYPIRIRY OPHES

50



SEHH -2 CDNM #IE(RAF1K1~4)

Centre for Devello.pment CDNM presentation
of Nuclear Medicine

Khasin Alexandr

AT

s

N L
2 i

7

123098, 1/140 Akademika Kurchatova pl., Moscow, Russia, +7 (495) 966- 8, e-mail: info@cdnm.ru

National Research Centre “Kurchatov Institute” is a group of the largest nuclear
physics research institutions in Russia

NRC “Kurchatov Institute” Description of NRC
Kurchatov Institute Institute for Theoretical and * Has a long glorious history of
(Moscow) Experimental Physics achievements in nuclear physics:
(Moscow) first atomic reactor in Eurasia

(1946), first nuclear power plant in
the world (1954), first tokamak
installation (1955). etc.

= Taking major part in writing of state
3 scientific and technical policies

= 5000 people 1943 1945 = 1000 people regarding nuclear and atomic fields

including nuclear medicine

Petershurg Nuclear Physics Institute for High Energy Physics *= Has an official status of the Leading
Institl.lte (Protvino) Science Institute honored by the
(Gatchina) Government

* Has the right to present Russian
Federation in international
scientific projects

: - = = |s the center of the breakthrough
= 2000 people 1954 1954 = 1900 people technologies development in the

field of particle physics
Centre for Development
of Nuclear Medicine
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The Centre for Development of Nuclear Medicine was established to perform

business tasks of NRC “Kurchatov Institute”

The development of nuclear medicine in Russia is the
NRC “Kurchatov Institute” ——————— — mission entrusted to the NRC “Kurchatov Institute” —
by Russian Government

= R&D:
* Unigue R&D and production infrastructure, including o Cutting-edge research and development in the field of
reactors, high- and low-energy cyclotrons nuclear medicine
= Human resources to provide quality, reliability and o Technology transfer from developed markets
safety of the radiation related manufacturing S
usiness:

processes / medical services

= Wide experience in the production of enriched stable ® (T mEEE R AT T A s

nuclides as well as reactor and accelerator medical o Radiopharmaceutical manufacturing

radionuclides
o Development of the infrastructure for the needs of nuclea
medicine in the country

Objectives outside the scope
of NRC “Kurchatov Institute”

Establishment of
The Centre for Development of Nuclear Medicine
to meet business objectives of

NRC “Kurchatov Institute”

Centre for Development
of Nuclear Medicine

CDNM activity focuses on three business areas

The Centre for Development of Nuclear Medicine

Business areas

= |nvestments in new 82Sr and %8Ge production capacities

= Production of #25r and %8Ge in partnership with leading nuclear institutions and bringing Russian 22Sr
and %8Ge to the global market

* |nternational investments to capture a large share of the global market of generator systems in
partnership with the market leaders

(2) Radiopharmaceuticals production

= Supply the country with short-lived and long-lived radiopharmaceuticals in partnership with nuclear
research centers and pharmaceutical manufacturers

* Medical center for PET and MRI diagnostic

(3) Development of nuclear medicine facilities and research infrastructure

= Development of research labs, radiopharmaceuticals manufacturing sites and medical centers

= Full range of services, “turnkey” projects as well as individual work items from basic concept design to
the equipment service and maintenance

Centre for Development
of Nuclear Medicine

52



SEHH -3 NIMBIR(AZ1F1~11)

. Nuclear Technologies of Medicine, LLS

Moscow, 2013

About Nuclear Technologies of Medicine, LLS

The Nuclear Technology in Medicine, LLC was found in 2011

The Nuclear Technology in Medicine, LLC - a multidisciplinary commercial entity that operates in
the designing and equipping of Nuclear Medicine, as well as providing consulting services in the
organization and functioning of health facilities. The main task is implementation of an integrated
approach to the introduction of modern high-tech equipment and new methods of radionuclide
diagnosis in Russian Healthcare.

.
Design PET-facilities
Technologies

Construction
(partners)

Installation and Expendable

Services .
materials

b o commissioning
Supply of equipment

Process construction and .... of PET-facility

Our projects
Design technologies. GMP-validation

Viadivostok

St.Peterburg
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Statistics PET -facilities

Russia Korea

’,,People —49 MmnH.
2 3 jities— 50

Statistics PET -facilities

Plan of the premises.
RP-laboratory.

Present Future
PET-facilities PET — facilities

(all) (work) One PET-facilities — 1 min. people
Siemens 13 8 140 PET-facilities
GE Healthcare 9 6 One PET 500 th |
Philips 5 ) ne -scanner — th. people
IBA SA 4 il
AclS 2 ) 240 - 280 PET/CT
ABT 1 il

34 18

Our design project PET-facilities P S P S

Ir 7T

Corridor i
Control room

RP stockroom

Quiality control laboratory
Water-purification system
Restroom

Changing room

Sanitary inspection
Washing room

Cold chemistry laboratory

po2zio L omey  p e ) ozaz L omr oy

Chemical stowage
Synthesis laboratory

Service area
Stairs #1

280

@
8
8
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Statistics

60000

50000

—

40000
30000 /

20000 //
10000

i 7

2013 | 2014 | 2015 [ 2016 | 2017 [ 2018 | 2019 [ 2020 [ 2021 |

2022 |

[ Total amount

— : 0 | o | 5134 | 37938 | 49806 | 49806 | 49806 | 49806 | 49806 | 49806 |
L of patients
8000
7000 —
6000 //
5000 =
4000 7
Total amount of /
Py ~
1000 = —
0 — — -
2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
— et 0 [} 400 4800 | 7200 | 7200 | 7200 | 7200 | 7200 | 7200
— Oncology 0 [ 125 875 1125 | 1125 | 1125 | 1125 | 1125 | 1125
Chemotherapy 0 [} 500 3500 | 4500 | 4500 | 4500 | 4500 | 4500 | 4500

Partnership with Sumitomo Corp.

* September 2012 — meeting in Russian department Sumitomo Corp.

in St.Petesburg

* December 2012 — prepare SHI Seminar at Moscow
* February 2013 - SHI Seminar at Moscow
* March 2013 - registration and certification SHI medical devices in

Russia

* April 2013 — Japan/Russia Medical Forum
* June 2013 — meeting for PET-facility in Obninsk.
* July 2013 - registration and certification SHI medical devices in

Russia

Partnership with Sumitomo Corp.

On a few meetings, held in Moscow in January
and February 2013, SHI representatives
identified, that the main requirement, which a
Russian partner has to meet, is the ability to
provide local technical support and maintenance
of the equipment sold in Russia

We took a number of active steps and we now believe

we can satisfy this requirement:
- We have established the technical support and
maintenance department, which brings together
experts in the field of cyclotrons, radiochemical
synthesis and quality control of
radiopharmaceuticals;
- Qur specialists with an extensive background in
the accelerator technology fields, have degrees in
science, and got experienced in international labs,
universities and research centers in Europe, USA.
Currently, our team of specialists is already involved
in a couple of projects with PET centers in Moscow.
Their challenge is guide the commissioning of the
PET facilities to establish save and reliable
operation of the facilities.

. Our company has also organized a validation
working group to provide equipment validation of
PET centers in compliance with GMP (good
manufacturing practice).
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Equipment for PET-facilities Market in Russia

- Cyclotron HM-12 (12 MeV)
- FCNO Multi Purpose Synthesizer
- Original Hot Cell

- Module “All-in-One FDG
Processing system

Proton Therapy System Market in Russia

Proton Therapy System (one or two gantry)

Future projects:

* Institute oncology, Moscow

*  Oncologic clinic, Balashiha, Moscow region
*  Oncology clinic, Khabarovsk

*  Oncologic clinic, Khanty-Mansiysk

Concurrent:
* IBASA
*  Varian medical system

Partnership with Sumitomo Corp.

Partnership with Sumitomo Corp.

FaHTpH (cranaap!
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Centre for Development

x| Hadron Therapy Complex in Kurchatov Institute
of Nuclear Medicine

Brief Outline
I
L
s ﬁ I'noop [ERNE
— — | il S

123098, 1/140 Akademika Kurchatova pl., Moscow, Russia, +7 (495) 966-18-28, e-mail: info@cdnm.ru

Hadron therapy is used for the treatment of oncological diseases and has a
number of advantages compared to other methods

Hadron therapy methods have several advantages compared to other methods of oncological
diseases therapy:

* Targeted destruction of tumor cells and
maintenance of healthy cells due to the
Bragg peak (proton and ion therapy),
the use of Boron molecules (Boron-
neutron capture therapy)

* Reduction of exposure time which
decreases radiation dose in
comparison with radiotherapy

* Institution in case of radio-resistant entrance dose
tumors (ion therapy) — - P e

tumor

~— outgoingdose ¢ o

Therefor, these methods may be used in pediatrics, they can reduce the probability of
metastasis occurrence and significantly improve the quality of life

Notes

Centre for Development
of Nuclear Medicine
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In Russia, the services of hadron therapy are not being provided to the public to

the extent required

Proton therapy in Russia

* 38 thousand patients in the Russian Federation are in
need of proton therapy

* At the same time, no more than 1,000 procedures are
carried out annually in Russia due to the lack of
technical equipment

The number of proton therapy centers

(per 100 million people)

4.9
3.8
I I &

- E =

7.8

49
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Hadron therapy is one of the most effective forms of radiation therapy

Proton Therapy Centers

lon Therapy Centers

Boron Neutron Capture Therapy Centers

* At the same time, Russia, actually, has no proton, ion, and boron-neutron capture therapy centers

Russia The world
2 36
0 7
0 13

Notes

Centre for Development
of Nuchear Medicine

To increase the demand for hadron therapy, it is necessary to conduct scientific

researches

Scientific component

* Hadron therapy has been developed since the 1950s;
however, research activities are being conducted by
the world leading research centers even today

* The conduct of scientific research activities in Russia
is effective in case of co-operation with leading
research centers

Potential foreign research partners

©

@ _ National Institute of Radiological studies

/’m]as (Chiba, Japan)

National Accelerator Centre (Tsukuba,
Japan)

* Reduction of proton therapy treatment costs

breast tumors

treatment

microprobe analysis

Areas of research

* Studies of combined treatment methods involving hadron therapy in conjunction with other modalities

= New protocols for the treatment of certain diseases, including ophthalmological ones, intracranial tumors,

» Radiobiological studies aimed at developing the methodological framework of radiation diagnosis and

= Studies in structural biology, pharmacology, material sciences using nuclear microscopy and nuclear

Notes

Centre for Development
af Nuclear Medicine
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Research Center "Kurchatov Institute" has all the necessary resources for the

development of hadron therapy

Resources for Development ‘ I'.ll Experience and Expertise
w¥

* Leading position in proton and ion therapy
* Infrastructure : issues by 1990

v 70 GeV synchrotron at IHEP for ion .

2 out of 3 proton therapy centers in the
therapy

Russian Federation are units of the

* Streamlind partnership with medical “Kurchatov Institute” Research Center

institutions in Moscow
* 87% of domestic and about 8% of global

* Highly qualified scientific and technical clinical experience
personnel having the necessary unique
expertise in working with sophisticated HT * Over 5 thousand patients have been
equipment treated at the "Kurchatov Institute”

Research Center using the systems

Notes

Centre for Development
af Nuclear Medicine

The structure of the Hadron Therapy Complex in the "Kurchatov Institute”
National Research Center

Proton Center BNCT Center
: L

*  Scientific research activities «  Scientific research activities » Scientific research activities
«  Treatment with the use of and clinical trials in the field of and clinical trials in the field of
proton therapy methods BNCT ion therapy
v
=
NRC "Kurchatov Institute”, Moscow * IHEP, Protvino

* - diagnostic center in building 159 already available

Centre for Development
of Nuclear Medicine
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The proton center and the center of BNCT

Proton Therapy Center * BNCT Center _ _  Diagnostic Center

+ Already available (b. 159):
* synchrotron complex: « accelerator complex: v 1MRI

¥ high-energy cyclotron (~ 230 MeV); v 1PET/CT
¥ the system of energy selection and beam v Cyclotron and
transport; R e synthesis module for
g the production of

v accelerator (30 MeV)

» Treatment rooms with fixed beam, and the ones for deedieerdi radiopharmaceuticals
* treatment rooms
the treatment of eye tumors - Will be additionally
+ 2 and more gantry systems installed:
v Online PET,
+ Additional diagnostic equipment (2 CT) / MR

* One beam is used for research activities and personnel training

Centre for Development
of Nuclear Medicine 7

Members of the project on establishment of a proton center and the center of

BNCT

” Kurchatov w The Government Private partners Medical partners < Sumitomo

Institute of Russia

. : . : + Delivery and
Land and premises Partial « Medical personnel installation of
o * Partial infrastructure -
* Research activities infrastructure financing * Securing the flow AL L]
= Personnel training financing of patients * Ensuring the
* Management of - cooperation with
= Technological * Research financin the proton thera * Medical ’ .
g & p Py i research centers in
supervision center p Japan
Proton th i toth . . -
mu t[),l?c (~E;a§gose;‘:(;iis ° erE Proton center and the center of Unique researches in the field
? S ! BNCT of proton therapy and BNCT

year)

Notes

Centre for Development
of Nuclear Medicine
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lon Therapy Center

Structure of the Center

Description of the Center

The accelerator complex to generate ion beams
based on synchrotron U-70 (70 GeV), already
installed

lon beam transport channels

Canyon and radiation stand for radiobiological
researches

Canyons, beam units and the gantry for ion
radiation therapy

Development, testing and clinical trials of ion
radiation therapy technologies

Nearly 200 patients per year

The development of technical means for ion
radiation therapy

Training of unique personnel

Medical partner — FSBI "Medical Radiological
Research Center" (Obninsk)

&3

Notes

Centre for Development
of Nuclear Medicine
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SEHE —5. MOU(2013 £ 12 A 25 BHE)

Memorandum of the Cooperation between

Centre for development of Nuclear Medicine and Medical Excellence JAPAN

Whereas Centre for development of Nuclear Medicine (hereinafter referred to as
“CDNM”) is the business entity created by National Research Centre "Kurchatov Institute”
and included in a group of companies whose main goal is the development of nuclear

medicine in Russian Federation;

Whereas Medical Excellence JAPAN (hereinafter referred to as “MEJ”) offers and
provides Japanese medical services to foreign partners, organizing Japanese medical

professionals, medical institutions and manufacturers of devices for each project;

Whereas National Research Center “Kurchatov Institute” (hereinafter referred to as
“KURCHATOV™) develops nuclear technologies as well as nuclear medicine in Russian
Federation and has function to organize Russian companies and medical institutions to

execute each project;

Whereas Sumitomo Heavy Industries , Ltd. (hereinafter referred to as
“SUMITOMO™) manufactures medical related equipment such as Proton Therapy System,
BNCT System and PET Radio-Tracer Production System,;

Whereas CDNM and MEJ (hereinafter referred to as “Parties” and individually as a
“Party”), share the view to work together to promote cooperation in healthcare projects of
mutual interest such as “Russia-Japan Innovative Medical Center (tentative name)” having

provision of technologies and/or products from SUMITOMO and CDNM.

Therefore, Parties hereby have agreed to cooperate in healthcare projects to
promote Japanese technologies and Japanese manufacturers for the purposes of development
of nuclear medicine in Russia, including, but not limited to SUMITOMO’S technologies for

hadron therapy and the production of radiopharmaccuticals for PET diagnostic technologics.

However, the cooperation is not limited to the above themes. If there is a proposal
for more areas and themes by one side, the other side would consider in good faith on the

proposal.

This Memorandum is intended to provide the general principles and key terms for
initial cooperation and negotiation. This Memorandum will commence from the signing date

and the cooperation will be continued during a period of two years. The period of
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cooperation under this Memorandum will be extended for another two-year periods, unless
either Party notifies in writing the other Party not later than six months before the end of the
appropriate period, on the desire of termination. The termination of this Memorandum shail
not affect the implementation of projects, programs or initiatives established under it prior to
such termination. Neither Party shall incur nor be bound to any legal obligations or cost

whatsoever, in the event of such termination.

Signed in Moscow on this 26 day of December, 2013

For Centre for development of For Medical Excellence JAPAN
Nuclear Medicine }q
¢ -
foir”” 2 ko z
CEO C)({gxander Khasin President Shuzo Yamamoto
Witnesses

For Sumitomo Heavy Industries, Ltd.
“Kurchatov [nst)ﬁlte

/e ,-e%w ) (VK3

Deputy direc'?/ ;"Mikhail Popov Vice President  Yukio Kumata
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In recent years, we have been able to achieve a great deal in the healthcare sector. Life expectancy
has gone up. Mortality from cardiovascular and many other types of diseases has gone down.

However, we are still far from our target indicators.

The big question that remains is a realistic approach to the insurance principle in healthcare.
Today, the function of mandatory health insurance is essentially to “pump money” to the
recipient through the extra-budgetary fund rather than the budget. The objective is entirely
different. The objective is for the insurance principle to work as an incentive for people to take
responsibility for their health, to have financial incentives to live a healthy lifestyle, and for
insurance companies to be interested in medical institutions providing high-quality services, so
that a patient finally has the opportunity to select the medical institution that, in his or her

opinion, works best.

The mandatory health insurance system should fully financially cover state guarantees for
providing free medical assistance. This applies equally to the total spending volume and
directing funding to a specific hospital or clinic. At the same time, the patient should clearly
understand which healthcare services he or she is entitled to receive free of charge, and the

doctor should understand the principles upon which his or her work is paid.

Particular emphasis should be placed on developing a preventive treatment system. Beginning in
2015, all children and teenagers must have a yearly mandatory free medical check-up, while

adults should undergo such an examination every three years.

Clearly, there will be an increase in disease detection during routine medical examinations, and
the need for high-tech medical care will grow. In recent years, we have created a whole network
of federal centres, supporting ones that are located in major cities, but also creating a new federal
network of centres capable of providing medical assistance at the most advanced level. We need
to maintain and develop their potential. At the same time, services at these centres must be
accessible not just to the residents of the cities where they are located, but also residents of other

regions. We must provide the necessary financial resources for that.

On the whole, over the next three years, we must create the conditions to perform 50% more
high-tech operations than today. This is an entirely achievable goal. At the same time, we cannot
fall behind the global trends. Leading nations already stand at the threshold of implementing
medical technologies built on bio- and genetic engineering, based on the human genome
sequence. This will truly revolutionise medicine. I believe that the Healthcare Ministry and the

Russian Academy of Sciences should make fundamental and applied medical research a priority.

We must greatly increase the professional community’s role in managing the healthcare system. I
am aware that there are some ideas in this area that deserve support. I am asking the Health

Ministry to work with leading healthcare worker associations to submit concrete proposals.
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