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999960 ds 80-90%-0s, orgero 379Gbo 1-10 bysblolgsb Jgoagds. dgosmgdoborzol,
dbasgbo 9839JH0b dobswfgzs bbog=®mo mgmsdool 30-40 bgsblos bsFotm.

236



3 b@omadg, 3. sgmadg, b. dmbgmosbo

Us3356dm boByzgd0: 3HmEAMbMEo 099305, SOMENO 09MH330s, Lbogm®O
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Lodbogbggdol ™l (Van der Laan ... 2013: 561-569).
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o MPWRHYMbs@Gogms 3530300  Mmb3MmMa0sd0, Jmb®™mdgdol,
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M3O®  9539JGMO0  dodsOmnegdol 994dbs (Curran ... 2011: 1452-1460).
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009396  8GoMBTMGdGOL, F9aMmgm935D9g00bsm  3OMGHMbMwo  MgMms300l
A9J6mmyool  93mbm3-35006@gd0, OHMIGms  VOMGOMEgds  0fjygds
20-22 3¢b. 936m©sb (889693 mdol botxgdol go69dg) s Jerobogzm®o
390093990l 035LsBOOLOM OGO BsdMM35M0056 Bgdmo bablighgd
0530530639¢ ,306° 39dbMEMa0gdL. 53 FoM©39359 33390MS© OB
36OMGHMbMwo mgMHs300L 396GHMIO0L 3080bstg 3MM9JEgdol MoMm©obmds.
319 3500 MS©, 09930 EOJOLIMZ0L AT omdo dmddngdl 3O MEGMbMwo
963300l bmm 149 396300 357 3OHMEH™b-Omdom, 2030 farolomzol gus
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bs6xgdoL  BHMGIWMOH0 ©s M3MY396IbEGH™ BOOL ©obsdozom — ob.
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3583030 2. mgeomdo 0b63963H030gdoL BOHOL 0bsd03s 3BHmEGMbmmo
390003060L 303sG0rmeEgdoo 2000-2016 §f. 3gGomedo (World Economic
Forum, 2020).

d9L50530L, F90dEgds 35L3365m, MMI dgoEEbol SOGF ghmo bygdm
5 3006MHEYdS 0Lgmo  LOLHMIRom, OMAMOE 3OMEMbMEO MYMS309.
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36159303590 5060360 M306M5EJuMdS odmobo@gds 2 sbidgd@oo:
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300069 bbogwEo 535BdoMgderols 9gdmbgggzsdo.

2. dogwo 6oyo Lodbogbggdol OML (Foao0MHE, MZ5dMEOL 56
G3060L g mlb Lodlogbggdo, 6gdoldogmo LodlogbmMo dMmEglo ds3d39ddo)
3OmGHMbYwo  Myms305  2393wo0bgds  839MHbswMdOL  MOw@gMbodozm
L5MOEGOSC.

©OILEEIMB0®  FOMGMEMO  MgME300L  M30MsGHILMOIO0  ©o
L5939ObsEm  TgbodErgdEMmdgdo  LOYMZILMOMPOS  HWOIMYIMO OO
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39005GHMWWO (05393m5 SBs30L) LodLgby ML 339 03Bs369ds TbMEW M
3OMGHMbM™ 09M5305%9. 5 3M0MM0GHIGH0 30039 Mogdo Bz9bl dmdsgsen
050059 BONMB35, M3 MBbgdom s FORMIO0m 5O 0BMIYds. 3gHdme,
36OMmGHMbMwo  dgoEobs  3oMsdomo  B3zgbgds o Mo@GHgMbodozm
5b03ggd0L FgMmOs 353939000, 2obL3MNPMYd0M s3MgLOO 30dMYdOL
©@®mb (Rombi ... 2013: 578-584); b6gdoLbdog®mo Lbbgs Lbogo 6 dgommeo,
05250mMOE  585-359mbb0ggds, 9539MbYdL 353930l BOI-9630569dsL,
ofi393L 39mMeO 300Mgdol 2ohgbsli alboggdol Jowswro MBIl dodm,
3900L  4993Mo©  MmMYB0BIdo s sD0sbgAL  KobLow  JumzoEgdLSS,
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39900090  F50oos 9bmqbmmo  0bEHmdlozszool dsB39b9degd0,
Go3 bdo dgdmbggzedo Lobogmabum MmGmYsbMmgdol ©305G0olMmdoL dobybo
9900939 gobgls. 03039 990dgds 0mJ35L M35¢0ls s MZ35¢d¥IOL, S939
Bma0ghmo bbgs wmzsobsigool Lodlogby®y. ™35Ol s MZsEdMEOL
300Mmgd0L EOML, FoPIWOMI© JNOHOMOEYIEO 530301900560 gersbmdols
93990b65¢0mdoLOL  3BMBHMbMmo  MgM9305  M©IZ™M  I30MSGHILMOOM
39dmoMBgzs @  33MMbsEMdOL  gMMIEIOHMO  FgomEos.  dsbsdyg o0
553500900l 3329MbsEMmdoL  9HMOEIMMO A MZool  5FMPYdS  0Ym,
59X 9M5© 30 50b0dbmeo Lodlogbol IMEMBYBs IBOBYBOL Q9019 gobgds
d9L5dEgdgE0. Mo3 F99bgds 0LYm FSMMME A53M3ggdve LodlogbyqdL,
OHQMO0355 3OMBAEIGOL, L5A30MLBML, BoWwEHZ0L, 30deol, 356309slol,
05306 @ BMOolL  BHz0obol @y Lbzs Imgmrmdoo  FoMdmbsgddbgdl,
©EYoLLMZ0L 9F3L 56 0f393L Fomo 3OHMEGHMbMWO MYM300L FJNMPOI0M
93996065¢0md0l  ©30M5FHJuMds  Bboge  535BJoMgdgdmsb  dgsMgdom.
3OMGHMbMwo  MmgMs3ool (396GHMYddo 98 Moo bsigool Lodlbogbggdols
93996065¢0mds I9bMMos dbmem 59 sf9LYdMEgdgdoL F9EMmgdom
93069 358G9Mb5(I056MOOL godm. Fglsdsdols, 3OHMEGHMbMwo MgMs3ools
396900l Mom©YbMdOL ggmIdgBHMowo 3OHMyMgboom HBOS yosdmofzg3L
MbB3mwmyon® 353096@ M 3mbGH0gIBEHOL HMEGHIWME ,350505MYGOL 5T
396@®90d0.

I 9379®mbsemmdol B3gbgdgdo @o 5MLO: 3OMAGHMbMwo  MYM300l
B3969d9000:

- 530b5 5 3oLMOL 300Mmgd0, 3MIMLESEOL, BowE39d0L, F2loycOb,
RMHOLYIOO  X0M3IZWOL, byMd)3g K0M33E0l, d3Egdol s LoblMgdol,
©30dol, 3M3Fol, 35636MgoLol, bomgwol d49d@ol, Logwadsgzol, FoMol
dM0BHOoL, 00M309¢0l, 0oM3TIDBIs X0M3IZolL, 3560l s Mdowo
JBm30@9d0L 308M9d0, Wo0dBMIJd0, Bs®3MIYO0, 35303ms Mb3MEMYOos.

- 30mFHM™bNo  3m9Ms30s 56 LoFoMHMgdl  JoMmGyormw  Bsg3sl,
oL godmg  93990bsEMmdol gl FgNMPO 0EIIXIH0S 3MSMIYMHSBI OO
Lbodbogbggdol dgdmbggzsdo.

- 300mb X900l 25650 MHd0L Fo®owo LoBMLEGg s 53539
OML X 9B6IONYIO JuMZ0EGOOLS s MMHY6MYOOL SIIB05DYdS FoPTMohgbL
3OMGHMbM  MgMs30sl, GmymemE 93Obsewmdol 99mE3wgwr  dgomol
oligmo MMM glo 990mbz9g3900L MM, HMmEILsag Lodlogby dgdsMgMdL
3603031ws© sHerml oligo Labogmabarmeo 3603369wMm356 MGYbMmgdmsb,
OQMM0355 Mo30L 33060, o, bgdbgdsero.
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- 30060375 ©oILEHMHYIOMWO0s, MHMI IOMGHMbMMo  0MgM305
3359¢93L  dglobodbsg 99gagdl 9330030, 935300 Lsbwzmgdol dJmby

LodLbogb9ggdol ILLOZYBOLLL, 56w, BrmEILsE 30dM SO 3MEIEYdS Lbgmeols
bbgs Boffoergdby.

- x9b6dOmgo Jumgogdols s mOYBMGdOL sMEIB0sBds, S1939
339000 dInggbgdol sGJmbs — 3MMEHMbM 0gMs305L Ho®dmaz0b9bL,
OQMO3 439w sbHg Jobormgd 8379Mbsemdol Igoml d53d39000.

3OmGMbrwo  mgMs3ool ©OHmb 9. §. ,8sbdMol  dbgogbo®, 0y039
»3OMGHMbMmo  Bgse3gwomn”  3sboMgdol &9dbmmyos  doowfigzs
93996365c0md0l ©92856Mgd0l doe0sb Mmoo Lobidgdgdom, dsom dmMol
305350 M03EbM3960 9egdEOH™AsaboEgdom, HMIwgdoa 80dsMmsz9b fzMow
36OMGHMbM Bbogl Lomsbsm dodsGmnergdom s bsdobby Fomdmboddbls
1965-0396s  ,00090996“  MoOoOEOOL  sboer—sboe  MBYDL.  3OMEH™bYOOL
»030H0560, xs6JM0LYdMO"  3mbs  2509POWYdS  39MFH0ZOWIMHO O
3OH0BMbGHoMMo  0gMdgool olHzMog s MmamOE RBsBJOOL  z960,
»0B®0b3LY, ,0539M09dL* dmger Lodbogbgl go®Mdgdm dgmao X SBLswO
Jum30@gdol 96 MmMPobmgdol  sH0sbgdOL  2oM9gdg. 53 FMIGSMdOL
36MOm39bdo bLbogol dmd@msmds dmEE0®mgds, dogdlodswr@ms© ©olsdzgdo
06@&9bLbogmdol Mo0s305 BMLEAGHI® d0glirgds Fbmem© 30dML Y MHYLIOL
(Sejpal ... 2011: 3004-3013). ,,3564H0olgdMO“ L3960MYdS doc0sb 9539dHwE0s
olbgmo  MOOMELo  MB3M3smMEMy0qdol  Fgdmbzg35d0,  OHMYMOOES
36OMbGGOL, Mo30L 3H3060l, M35¢0ol Lodbogbygdo, 05383ms MbIMEIMYOs.
30 gdYwo  063HbLogmdol  IOMGMbMwo  MIMs30s  Y39wsby
§o605390Ms© MBOHB39wYmBL 3OMEHMbYdOL ddwsgmo s BybMLGHO
©@MbBol  Joffmgdsl Moo, dgbbgdowo s BsMI390MEo  BMMIoL
Lodbogbggddo, oblsgMMEMGdOm, M obobo dEYdsMIMdIE Msz30L BH30bdo,
Jowsxdgdo, 30LEOL Josdmdo, TogolEBGsE® LolbdsM®3gdmMsb 6
bgOb93omb SbMU. 50lsbodbsgz0s, MM slgmo Moo Jgdmbggzgdols
bbogmM0 MgMs300L MHML dgmemso bLodlogbggdol Fomdmddbols sedsmMds
36OmGHMbol 9gdmnbggzsdo doewdg dobodserm®os (Zhang ... 2014: 84-88).
95250005, 390 MIELEHMIOL 58M 3M560ML30bsE MO ILbOZggdOLSL
5©0M0bEE0MHdMo Lodbogbggdol fo6mdndabol SEBSMMBS
36OMAGHMbMwo mgMme300l 99dmbggz5d0 56 50gdo@gds 2%-b, 35906 MmEgbog
3D-3mbxmM3Mwo bbogmemo ;mgMsdool dgdmbggzsdo g dsBz9bqdgwo 20%—
05 (Fukumitsu ... 2012: 704-711).
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5060360l J0Bgbo gobwsgm 59 M3965L369wol dgdmbggzsdo 50—xgM
39¢0 bbogmMo ©s3060m35 Mm6MmsboBdby, 3000609 3OHMEGMEMwO MmgMsdool
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Proton therapy is the impact of the flow of accelerated ionizing particles, in this case
accelerated protons, on the irradiated tissue. Due to the relatively large mass, the proton
flow is only slightly scattered across the tissues, the beam can be directed directly to the
tumor without damaging the surrounding healthy tissues. Practically the entire radiation
dose is released in the tumor tissue and does not damage the surrounding healthy tissues.
This is especially important in the treatment of children, when long-term irradiation
with excessive radiation doses contributes to the occurrence of secondary tumors. Proton
therapy is indispensable in the treatment of tumors surrounding vital organs, such as
the skull, optic nerve, and intestine. Another advantage of hadron therapy compared to
radiation therapy is its high efficiency. Treatment efficiency is 80-90%, the whole course
consists of 1-10 sessions. For comparison, 30-40 sessions of radiation therapy are needed

to achieve a similar effect.

Keywords: Proton therapy, Hadron therapy, Radiation therapy, Pediatric oncology,

Cancer, Secondary tumor, Proton scalpel, Pencil beam.

Proton therapy is the most effective and modern method of treatment for

cancer. Radiation therapy, compared to the conventional methods is much more
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targeted without damaging the surrounding healthy tissue and organs. That is,
if the radiation beam accelerator is characterized by cross-cutting action along
the whole, including damaging healthy tissue on the way, in case of the proton
irradiation there occurs only liquidation of the cancerous tissue without damaging
the surrounding healthy ones. In clinical practice the advantage is expressed by
2 ways: 1. Proton therapy allows us to do more radiation attack to the tumor
tissue, if necessary, than in case of radiation accelerator. 2. In case of a range of
tumors, (E.g., eye socket or brain stem tumors, or any process of tumor among the
children) proton therapy acts as an irreplaceable means of treatment.

Currently, proton therapy, and the benefits of healing abilities are broadly
recognized, and is not a subject to discussion.

Until recently, the spread of proton therapy was prevented by its high cost.
More than 120 million USD investment was necessary to equip each new center.
The latest ten-year scientific and practical achievements significantly reduced
the price of the technology and has allowed manufacturers to offer an economy
option for the proton therapy technology. The cost begins from 20-22 million
euro (without the cost of construction), and in terms of the clinical results these
new technologies are not worse than above mentioned original “expensive”
technologies. This blowout has dramatically increased the number of ongoing
proton therapy center projects. For example, if in the world today operate just 65
proton therapy centers, in 2015-2016 years more than 70 contracts were signed
for the construction of new centers thanks to the cost-effective achievements.
By 2021, the proton centers will exceed 300. Therefore, we can conclude that
there is no field of medicine that is evolving at such a rate as proton therapy.
The statistical confirmation of our conclusion is the fact that 10 000 new cancer
cases occur per 5 million citizens, that needs proton therapy at least once a year.
This means that thousands of identical hospitals are needed to cover the planet’s
population.

Application fields. According to the guidelines (standards) of the United
States and the Western Europe Oncology Society, all Pediatrics (children) are
dispatched only to the proton cancer therapy. The same can be said about the
eye and eye socket, as well as some other localizations of the tumor. With regard
to common tumors, such as the prostate, cervix, lung, liver, pancreas, brain and
spinal cord, as well as other pieces of formations, there is currently no doubt that
proton therapy treatment is much more advantageous than beam accelerators.

Because of the small volume throughput of this institutions, the localization of
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tumors is limited in the proton therapy centers. Accordingly, the geometric grows
of the number of proton therapeutic centers will lead to the “total displacement”
of oncologic patients in these centers.

Cost of treatment. Naturally, the treatment of proton therapy is more
expensive than beam accelerator treatment, but in the United States and the
countries of Western Europe, this difference is not dramatic. Accordingly, proton
therapy is funded by all major insurance programs (Medicare, Medicaid, and
others). Insurance companies, including the ones that are under protection of the
state, certainly recognize the patients’ right to have access to life-saving and life
prolonging treatment with a better methodology. Treatment in the United States
costs 18-19,000 dollars, while in Europe reaches - 17,000 euros (Prague, Czech
Republic) and 75,000 euros in Munich and Germany. In Georgia, as expected, the
cost of treatment will be 11,000 euros equivalent.

The results of the project implementation:

e The country will be equipped with European standards Medical services.

e  Georgian citizens will have the unobstructed access to the modern

medical services when needed.

e The deathrate caused by the cancer will be decreased to European index.

e The population lifetime will be increased.

e The powerful stimulus will be given to develop the medical and physic

sciences.

e The population satisfaction towards the government will be increased.

e The international image of Georgia will be increased after being included

in the list of progressive countries with Medical level.
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