OTLLAAN
DT ALY

HoBoe nmoxkojieHue
000pYI0OBAHHUS U TEXHOJIOIUH
IJI JIY4€eBOHU
Tepanuy MPOTOHHBIM ITYYKOM

JqupexTop ®@usuko-Texuuueckoro IlHenrtpa ®PUAH
yjaeH-kopp. PAH B.E. bajakun



OOuyueHnre NpoTOHAMM Bceraa 0oJiee
MPeINnOYTHUTEIbHO, YeM 001yUeHue

Y-ayuyamu ( u3-3a nmuka «bparra»).
ITpobiieMa 3akiIr04aeTCHa B NOJYYEHUHN NIYYKOB
MPOTOHOB, CTOJIb K€ JOCTYIHBIX, KAK U MyYKH

Y-KBAHTOB.
Mbl peliijIg 3Ty npooJjiemy.

C nosiBjieHUEeM HA PbIHKE Hallel pa3padoTKu Bce
JIEKTPOHHBbIE YCTAHOBKH JA0JIKHbI ObITh
3aKPbIThI, Kak MeHee 3P eKTUBHBIE.



Coopka nepsoro (;1adoparopnoro) oo pasua komimiekca B O T ®UAH (r.IIporBuHO).
B HacTosiee BpeMsi HA YCKOPHUTeJIe MOJIyYeHbI MPOeKTHhIE MapaMeTpbl, HIET
0TPadOTKA MeIUKO-Te XHNYE CKOM YaCTH KOMILIeKCA U IPOrPpaMMHOI0 00ecreyeHusl.
CronMoCTh 000pYy/IOBAHMS M JICYEHHUS B JIeCATKH Pa3 MEeHbIIE 3apy0e:KHbIX AHAJIOTOB U
COMOCTABHMA CO CTOMMOCTBIO 3JIEKTPOHHBIX YCKOPHUTeE/JIe.




(1 O 0O OO DT |I. If I|I 0 T SO fIIIE|IIIE|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|III!|IIiE|II'I|II-I|Ii'||l I|i I I||- [T
( 2 = i w4 = <) [ i T T ] ( F.4 - = et F.4 I 7 o o, ()

212 MeV

__ | -

170 MeV -

135 MeV
_____———«I

100 MeV

30 MeV
=

Y- KBAHT LI

1] 1 2 3 E | G '-' -] 9 L 11 1x I3 I 5 14 17 18 24p 25 12 Jn

1% e | A X3 x4 x5 26 rird

Kaptuna "nopaxaro1neil " cnocoOHOCTH MydKa NPOTOHOB Pa3IMYHON SHEPTUH,

BBINYILCHHBIX U3 YCKOPHUTENS B JIIOMUHHUCLIUPYIOIIIEE BEIECTBO, U, JJIsI CDABHEHHUS, Y-
Jy4er OT 3JEKTPOHHOIO YCKOPUTENA ¢ sHepruen 18 MeV.



IHO3JAPABJUAEM!
1’7 suBaps 2007 1. HA YCKOPUTEIE BOEPBBIE PEATM30BAHA BO3MOXKHOCTD
YIPABJISIEMOIO CKAHWPOBAHUSI ITYYKOM IIPOTOHOB BO BPEMSI MEJIEHHOIO BBITYCKa.
JIJ1s1 IeMOHCTpaly 3TOW BO3MOKHOCTH BBITYIIIEHHBIM MyYKOM Ha JIIOMHUHO(OpE
CIEeJlaHa HaJIIUCH:

[TozgpaBnsiem kosuiekTuB coTpyaHUKOB OTI[ ®UAH u [TPOTOM co
3HAYUTEJIbHBIM I1arOM BHEPE] K JTOCTUKECHUIO 1EJIH !

Jupekumus.



NumocTpanus padtoThl TPEXMEPHOI0 KOMIIBIOTEPHOI'O
(peHTreHOBCKOro) Tomorpadga

Hzobpaxxentie paHTOMA H €0 TOMOT PAMMEBI




Optimization Irradiation : Main portal
Help File Edit Options Runprocess View

Workspace - density map : Braian_v8.rsl

Z=1 A=1

This plan of doze distribution has recieved at an optimized irradiation
Case Al=1 - > 400 rad
Lower Threshold of Doze in Tumor = 200 RAD - <= 400 rad
Average Doze in Tumor =372 RAD - == 300 rad

Upper Threshold of Doze .
in conservation zone = 150 RAD <= 200 rad
Threshold of Doze - == 100 rad

in adjacent zone = 100 RAD - == 50 rad
Average Doze in Adjacent zone =96 RAD - == 20 rad
Dozen Threshold in CR[1] =10 RAD - <= 10 rad

Average Doze in CR[1] =9 RAD

Dozen Threshold in CR[2] =0 RAD
Average Doze in CR[2] =0 RAD

Dozen Threshold in CR[3] =0 RAD
Average Doze in CR[3] =0 RAD

Nptc_sum =2.9¢+009
SummumEnergy =60 mJ
Efficiency=0.48

Num azimuthes of irradiation = 36
Step along azimuth = 10 grad

OnTHUMI3HPOBaHBI TUTaH 06Ty YeH M
(36 HarrparneHmii ¢ marom 10 rpam)




OT1o0OpakeHune nmpoiecca 00J1y4eHUs1 HA SIKpaHe
MOHHUTOPA (KOHLIEIIUSI ).
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31aHue MPOTOHHOIO TepaneBTHYECKOro ueHTpa npu IlporBuHckoit
rOpoOACKOM 00JIbLHUILE




ITpoTroHHBI TepaneBTHYE CKM KOMILICKC B [IpoTBHHCKOU rOpoaCKOH
oosbHuIe (B KOHIE 2007 roga mjiaHupyeTcsi rOTOBHOCTD
K NEPBOMY NMALIUEHTY)

Tionn 20061




IIpoTonnasi ycranoBka s Illymuackon 0oasHunbl PAH




IIpoTonHas yctanoBka i CiioBakum




HAIIMOHAJIbHBIM OHKOJIOTMYECKHWA IIEHTP CJIOBAK MU, BPATUCJIABA



Crposimeecs 31aHue IJ151 NPOU3BOACTBA, COOPKH M UCNIBITAHUN CEPUITHBIX
00pa3uoB MPOTOHHbIX YCTAHOBOK.

*I1ocye 3aBeplIeHUs] CTPOUTEIHLCTBA U YCTAHO BKU 000 PyI0 BaHus 0yaeT
JOCTUTHYTA MPOU3BOAUTEIBHOCTH — 2() KOMIIEKTOB B IO/,

**MupoBast noTpedOHOCTh oeHuBaercs B 1000 mryk.




Cucrema (pMKcauu ¥ MO3MIIMOHHUPOBAHUS
MalMeHTA.

Ok Eparera (3607)
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Ry [TyuoK B pexsime
3. TEpAINH

[TyuokK B pedsine
OpoTOHOrpadEH
H OPOTOHHOH
TOMOrpagH




Cucrema (pMKcauu ¥ MO3MIIMOHHUPOBAHUS
MalMeHTA.

Oce epanema (360Y)

ﬂe*re:-c’mp (T\

CHoTEMA

e [Iy40K B peiIiMe

. TEDAIHH

" TIyd0k B peEHMe

IpOToHOMD adHE

H OPOTOHHOH
ToMOrpahHe




Cucrema (pMKcauu ¥ MO3MIIMOHHUPOBAHUS
MalMeHTA.

[IvH0K B e EHMe
PO TOHOT D AdHH

[IvH0K B pEEIIME
TERAITT




OO0mmia Bua cucremsl I'antpu, npumensemoud B CIIIA u fnouuu.

(GGantries

35 feet tall
approx. 90 tons
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JIBa mpuMepa JOKAJIM3ANNHN OIYXO0JIH

- 30Ha OIMyX0au

(Ha;0 00JIy4aTh)
' -

UyBcTBUTENBHAS 30HA

(HeJb3st 001 y4aTh)

Ha TomorpaduyeckoM n300pake€HUM NaIMEHTa Bpady OUYepUYnBaAECT KOHTYP
OMYyXOJU U KOHTYP YyBCTBUTENbHBIX opraHoB. Ha aTom paboTa Bpaya 1o
MIJIAHUPOBAHUIO O0JTyUYCHU S 3aKaHUYUBACTCHL.

OTO 3aJIaHUE MOCTYNAET B MPOTPaAMMYy ONITUMAJIbHOTO TUIAHUPOBAHUSL.



Pe3yabTaT padoThl IPOrpaMMbl ONITUMHUA3Z AU
00J1ydeHusi (MUHUMHU3AIMA 00/yUYeHUS 3I0POBOM TKAHHU
NPH 3aTAHHOHU /103€ B OIYXOJI

[E—

IR
-
)

0
I'ucrorpamma pacnpeesieHus1 00beM-103a IJI1 ONTUMU3UPOBAHHOIO
IU1aHa 00.1y1eHnst [TosrydyeHHBIN 1IIaH

00JIyueHUs Jajiee
aBTOMAaTHUYECKHU OyAeT
BBIMOJHATHCS YCTaHOBKOM.
HezaBucumas cucrema
KOHTpPOJISL OYAET CICAUTh 3a
HCIIOJHECHUEM ITPOTPaMMBI U
L_‘ OTKJIIOUUT OOJTy4YeHHE B

ci1ydac OTKJIOHCHUA OT
IJIaHa



CxeMaTHYHO NMPOLECC CKAHUPOBAHUSA MIYYKOM NPHU
00JIyYeHUH OTAEJIBHOIO CJI0SI OIYXO0JIU

TpaexTopus OO0ygaeMBbIil CIIOH ONyXOIMH
7
CKaHVpPOBaHUS

I"'opuzoHTaMBHBI I
CKaHUPY IO
MarHuT

BepTukanbHbi it
CKaHUPY IO U A
MarauT




TIpuHum 0B IYHEHUA HOBBIM
"pOTaLMOHHO - PaCTPOBBIM'' METOAOM

[epBoe mone 00y yeHHs

HayansHast To4Ka 00JTydEeHHUst

TlepBoe mone oOydeHus

3aBC PLICHO

Bropoii croii 061y denust
Jlo3a B 1Byx cinosix 0 pax @
Jlo3a B omyxonu S0 pan

LN N2



Bropoe mone o6nydenus Tperbe none obnydeHus
(ITarmeHT MOBEPHYT BOKPYT BEPTUKAIBLHOM OCH) (------=-----)

CyMMapHas 103a JIB YXII0JIe BOTO

o6nyuenns 100 pag

Yerseproe mosne 00rydeHus

(=mmmemmens)




PentrenoBckas Tpyoka.
(U=150kV, I=10 mA)



MCTOUYHHUK PEHTIeHOBCKOI0 U3J1y4eHHUs
IS KOMIIBIOTEPHOH TOMOrpapuu
M ONEePATHUBHOI0 KOHTPOJIS MOJIOKEHHUS NMAaLHeHTa.
(U=150kV,I=10mA)



Loma Linda University Medical Center
(LLUMCO)




JKCIe PUMEHTAJBHBIA 00pa3el MPOTOHHOTO YckopuTesa B UAD CO
PAH (r.HoBocuOMpCK), HA KOTOPOM IOJIy4YeHbI HE00X0AMMbIe
nmapaMeTpbl U MOATBEPK/AEHA NPABUJILHOCTH HOBBIX MEH U
TEXHUYECKUX PelleHUM.




OCHOBHBIE TEXHUYECKHE MapaMeTPbl
CUHXPOTPOHA:

e JDHeprus nmyuka 70 =+ 330 MdB + 0.15% (¢ BO3MOKHOCTBIO
N3MeHEeHNs BO BpeMs 00/ IyUeHM s );

e UHTeHCUMBHOCTH BHINYIIEHHOT0 myuka - 3 x 10E8;

* Bpems yckopenus 10 suepruu 330 Mas - 1 cek;
 MeaJjieHHBIM BBINYCK My4YKa B aguamnasone - 0.1 + 10 cek;

* JpeKTUBHOCTb BbINNyCKa Myuka ~ 70 %;

e [lorpebasieMmass MOIIHOCTD:

- MakcuMasbHas - ~ 100 kBt (mporonnasi tomorpadgus);
- cpeanssi - ~ S0 kBt (Tepanusn);

e Iloanbli Bec - 15 TOHH;

 BHemHu#i quaMeTp KOJIbIIA - He 0o0Jiee S M;

e Pazmep Heo00X0aUMOr0 paguaANMOHHO-3ANIHAIIEHHOIO
3aj1a - 7 X 9 M.



' ~100m |



100m
< >

HoBbIil IPOEKT yIJIe poAHOU TepaneBTHYCCKON YCTAHOBKHA HA OCHOBE
aJallTHPOBAHHOIO MPOTOHOI0 KOMILIEKCA



L s




Kaxaplii nThIi sKATEJIb 3¢ MJIH (B Pa3BUTHIX CTPAHAX - KAXKAbII
TPeTHIl) YMHUPAET OT paKa.

B Poccuu ekeroaHo mosiBJjisiercss 0k0J10 450 ThIc Y HOBBIX
00JIbHBIX.
st 300 ThIcsAY KeJ1aTeIbHA JIydeBasi Te panusi.

Hauobo1ee 3¢gdpe KTUBHBIM METOAOM JIy4eBOI Tepalluu SIBJIsIC TCS
Tepanus NPOTOHHBIM MYYKOM (3(pe KTUBHOCTDH M3JIe YEeHHSI
nocturaet 90 % smecto S0 % npu TpagMIMOHHON Tepanuu).

HecMoTps Ha 3T0, 32 MOCJIe/IHUE NMATHAECHAT JIeT Cylle CTBOBAHU S
IMPOTOHHOM Tepanuu, BCEro B MUPe 00J1y4eHO IPOTOHAMM OKOJIO0
40 TbICAY MAIIMEHTOB.

PemieHU 0 Mpo0JieMbI MaCCOBOI0 MMPUMEHEHM A JIYy4€BOM Te panuu
MPOTOHHBIM MMYYKOM M MOCBSIIEHA HACTOALAS padoTa.



[Iporons: 120 M»>B

[Iporonsni 150 M»>B
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BoinyneHHbI i MyY0K NPOTOHOB € PA3HBIMHU YHEPTrUAMHU.

BuaHo, 4T0 B TOYKeE 0CTAHOBKH MY4YKAa (B OIYyX0JIM) 0 PAKAIOMIAACH CIIOCOOHOCTH
MAaKCHMAJIbHA.

BHu3y 1J1 cpaBHeHUs MOBeJeHUS MMyYKa raMMa - KBAHTOB OT HUCIOJIb3yeMbIX
Cero/IHsl 3JIEKTPOHHbIX YCKOPHUTEJeH.

'Y - kBaHTbI 18 MHB




'Y - kBaHThI 18 M»>B

INporonsr 120 M»>B

IIporons: 150 M»B

0 1 2 3 4 3 6 7 8 9 10 11 1z 13 14 15 16 17 18 1% 20 21 22 23 24 25 26 27 28 29 30

CpaBHuTeJIbHA KapTHHA ''mopakamomed’’ CcmnocoOHOCTH Y-JIydyed OT
3JIEKTPOHHOTO YCKOPHTEJISI U NMYYKA MPOTOHOB € JHEPIrUAMHU, MOJTYYEHHOTO HA
IKCNEePpUMeHTAJabHOM 00pa3ue yckopureast (UMD CO PAH, r.Hosocubupck).

B KJIMHHUKAX KCIUVIYATHPYIOTCS 0KO0JIO S ThHICAY 3JIEKTPOHHBIX YCKOPHTEJIe.
(O6ayuaercs ~70% nauueHTOB € 3PP eKTUBHOCTHIO M3aeuenus ~50%)

N3-3a BBICOKOI CTOMMOCTH 000PY/I0BAHUA U JICYCHUS 32 BCe BpeMs B MHUpe
nporonamMu o0Jay4eno Bcero ~35 000 mnamuentoB. (I¢PeKTHUBHOCTH
n3iaedyeHus ~90%)

(B Poccum perucrpupyercsa ~450 000 onxoJi0rudeckux 3a00/1eBaHuil B 10/1)



PARTICLES

sponsored by

"\
PE;‘(]){TIRQT\PY A NeWSIGtteI‘ for those
CO- ‘ interested in proton, light ion and
OE‘@‘S‘J}I,VL heavy charged particle radiotherapy.

carrying out the investigatioms 1 Tauiation viLuIgYy .

Northeast Proton Therapy Center: http:// www.mgh. harvard. edu/depts/nptc/nptc. htm
LLUMC, California: : http://proton.llu.edu

U of California, Davis: http://crocker.ucdavis.edu/cnl/research/eyet. htm

Midwest Proton Radiation Institute: http://www.iucf.indiana.edu

National Association for Proton Therapy: http://www.proton-therapy.org

TRIUMF, Canada protons: http://www.triumf.ca/welcome/proton_thrpy.html
TRIUMF, Canada pions: http://www.triumf.ca/welcome/pion_trtmt.html

CPO, Orsay, France: http://www-sop.inria.fr/epidaure/personnel/bondiau/CPO_base/cpo_base.htm
PSI, Switzerland: http://www.psi.ch

Proton Oncological Therapy, Project of the ISS, Italy: http.://top.iss.infn.it

TER A foundation, Italy: http://www.tera.it

Catania, Italy: http://Insuni2.lns.infn.it/~catana/

GSI homepage: http://www.gsi.de

The Svedborg Laboratory, Sweden: http://www.tsl.uu. se

Clatterbridge Centre for Oncology: http.//synaptic.mvc.mcc.ac.uk/simulators. html
ITEP, Moscow, Russia: http://www.protontherapy.itep.ru

Tsukuba, Japan: http://www-medical.kek.jp

Tsukuba, Japan - new facility plans: http://www-medical.kek.jp/devnewfac. html
HIMAC, Chiba, Japan: http://www.nirs.go.jp/ENG/particl. htm (ENG case sensitive)
NAC, South Africa: http://medrad.nac.ac.za/index. htm



Loma Linda University Medical Center
(LLUMCO)

Gantries

Stationary Beam
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Synchrotron Accelerator

Beam Transport System
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CUHXPOTPOH UMeeT
rMOKUA pesKumM
MHOTOKPATHOI'O
YCKOpEHUS U
TOPMOKEHUSA NMYYKA B
OTHOM LHUKJIe, YTO
SIBJISIETCH HE00XO0AMMBbIM
CBOMCTBOM NpH
CO3IaHUU
ONTUMAJIBHOI'0 I03HOI0
0JIs1 00JIyYeHM,
crenu(pUIHOrO IS
KaKI0r0 mManueHTra.



CBeyeHHe NPOTOHHOIO MY4YKAa, BLINYIIEHHOIO B
CHUMHTHIATOP HA JHeprusx 100, 120 u 150 M»>B.
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MPRI main stage cyclotron




BTN WS TGRS T VTROROTWRRT YW wRmRes
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BeprukajbHoOe MOJI0KEeHHEe MAMEeHTA
HMeeT CJeaYyIoIue MpeuMylecTBa:

MeHbIIYI0 AMILUIUTYY NepeMenieHus
BHYTPEHHHX OPraHOB CBA3AHHBIX C AbIXaHUEM
MAUEHTA, a CJIeA0BaATEebHO, 00J1ee BLICOKY 10
TOYHOCTH ()OPMHUPOBAHHUS I03HOTO IOJISI;

CucreMa TPAaHCHOPTHPOBKH My4YKA OT
YCKOPHTEJSA 10 NAIMEHTA CyleCTBEHHO
nemenJe (30-50 pa3);

CylecTBEHHO COKpAaIaercs
IHEPronoTpedIeHue CUCTEMbI;

Coxkpamnaercst YUCJI0 ONIEPaATOPOB;



M306paxkenue paHTOMA H €70 TOMOIPAMMBI
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COopka rocnuMTaJbHOT0 00 pa3ua yCKOPUTEJbHOI0 KOMILIEKCA HA
NMPOU3BO/ICTBEHHO-UCNIBITATENBbHO M M0 MIaaAKe PUAD CO PAH
(r.IIpoTBUHO, MO CKOBCKO 00.1.).
Co BpeMeHeM 00JIBIIUHCTBO U3 S THICHY 3JIEKTPO HHBIX
ycKopureJieid 0yayT 3aMeHeHbI Ha MPOTO HHbIE,
O0beM pbIHKA COCTaBJIsACT AeCATKA MILIMapaAoB osuiapos CIA.







T

ORDINE MAURIZIANO
OSPEDALE MAURIZIANO “UMBERTO I’ DI TORINO

Direzione Sanitaria

Largo Turati, 62
10128 TORINO —ITALY

Branch of Institute of Nuclear Physics,
Post Box 113/1
Protvino, Moscow region,
142281, RUSSIA
Torino, 22.04.Z

Dear Prof. Vladimir Balakin,

the Ordine Mauriziano has just stated a collaboration with European
Oncological Institute (IEO) of Milan. Scope of this collaboration is to study
the set-up of 1(2) facilities for proton-therapy to settle in Turin and in Milan.
The idea is to have two identical machines to contribute to give proton-
therapy a major impact in ltaly. Dr. Scielzo and Dr. Gabriele, after some
visit in Russia at you centre expressed good evaluations of your project.
Since new development have took place in the last time a new delegation,
composed by member of both the institutions has been set-up, for a new
visitin Russia. In this visit it will be possible to discuss about possibility of
purchase two proton-therapy facilities.
As regard the delegation the following members compose it:
Ordine Mauriziano-IRCC Torino-Candiolo:
Dr. G.Scielzo Medical Physics Dept. Head
Dr. P.Gabriele Radiotherapy Dept.
[EO Milano
Dr. G.Tosi Medical Physics Dept. Head
Dr. R.Orecchia Radiotherapy Dept. Head

Best Regards.

General Director
Avv. G. Zanetta




Proton Therapy-Tomography Technology Pty. Ltd.

P 204 Young Street, Unley, South Australia, 5061, Australia

C tel/fax: 61(8) 8365-0959 fax: 61(8) 8271-8320
© e-mail: pttti@bettanet.net.au

A.B.N. 87 095 006 223

30 July 2004

Professor V.E. Balakin

Director, Physics Technical Centre,

Physics Institute of Academy of Science,
P.0O. Box 113-01, Protvino, Moscow Region,
Russian Federation, 142 281

Dear Professor Balakin,

As you know, our company has a strong interest in the Proton Therapy System developed by your
organisation. At present we have a firm intention to purchase at least two of these systems, one for
installation in Australia and the other one in the United States. This is only the initial intent, and if
our plans for those two systems are successful, our aim is to purchase even more of your systems in
the future.

However, prior to us being able to place any such purchase orders, we would require demonstration
of your system in its operating condition. We understand that you are currently in the process of
bringing up at least one of your systems to the operational status. Please advice us of the earliest
opportunity when this system would be available for demonstration.
Thank you for your cooperation and please accept our best regards.

Yours sincerely,

Dr D.D. Sivan
Executive Director



Competitive advantage

Major advantage is the superior technical design of the Russian proton accelerator which
allows the major reduction in size and cost of the proton therapy unit.

The Russian technology is estimated as 5-10 years ahead of its competitors allowing a
substantial opportunity to build a dominant market position and sell with a relatively high

profit margin.

Business Opportunity and Strategy

The basic opportunity is to develop a proton therapy unit superior to all competitors which
can be manufactured and delivered to the market at a cost of SA10-20 million whilst other
competitors are selling for SA80 million.

The size of the potential world market is dependent on price

« 2-3 per year based on the current price of $A80 million (there are approximately 15 in
various planning stages around the world)

o 1020 per year based on a price of $A20million

« 100-1000 per year if a price of $A2.5-5 million was achieved (ie comparable to
conventional radiotherapy equipment)



The standard irradiation scheme.
(Loma Linda {USA), Boston {USA ), Kashiwa (Japan), ...)

Compensator
Full dose area

Tumor










IlomemeHUe JISI OPraHU3AIMU CEPUITHOTO MPOM3BOACTBA TepamneBTUYeCKUX
KOMILIEKCOB.
Ha 3agHeM mi1aHe — paaManMOHHO—3a M e HHbIe OYHKe PbI 1JISI MCIIbI TAHWI
cepuiHBIX 00pa3uoB KOMILIeKkca. T. IIporBuHO.
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AMILUIMTY/Ia IIepeMeleHs1 BHYTPEHHUX OPraHoOB U3-3a

ABbIXaHUH IMMAaUCHTA.
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AMILTHTY/IA epeMeleHUs BHYTPEHHUX OPraHoB Npu

ABbIXaHUH IMMAaUCHTA.
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JlaGopaTopHbIii 00pa3ell IPOTOHHOIO Tepale BTHYECKOI0 KOMILJIEKCA
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