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SEE Region (43 M) — geography and population an PT

Q@ Proton centres

Q C-ion centres ESTONIA

LATVIA

LITHUANIA

UKRAIN

OQ% B Buigaria (7 M)

] B Greece (10.6 M)

B North Macedonia (2.1 M)
"\M ROMANIA I Albania (3 M)
! [ serbia (7.1 M)
pgw  SERBIA [ Kosovo (1.9 M) ,
M BULGARIA [7] Montenegro (0.6 M)

il § I Bosnia (3.8 M)

; ﬁ» < B Croatia (4.3 M)

BREECE ENJ Il slovenia (2.1 M)

IAEA Regional Workshop on Hadron Therapy 18-19.10.202
Thessaloniki

10/18/2024



SEE Region —GDP per Capita 2020 (USD)

GDP PER CAPITA ($) IN SEE COUNTRIES EST. 2020
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Population in Millions in the SEE countries
(empirical data till 2018, projected for later than 2018 )
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BRAIN DRAIN INDICATOR: Global Talent Competitiveness Index 2021
Country Ranking

~ 4 | County | # | counry
Switzerland -
2 Singapore -
72 Albania
3| USA -
North Macedonia

“ Slovenia “ Bosnia and Herzegovina
43 Greece
“ Russian Federation
Bulgaria Kongo
49 | Montenegro m Yemen
52 Croatia m Chad
53 Georgia
8 Serbia .
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Cancer in the SEE region



Cancer patients rank list

#in
Rank | AL | BH|BG |CRO | GR | MN | MK | SR | SLO Cancer site SEE
#1 Lung 31.783
#2 . - Coloreum | 26.872
#3 Breast 25.571
#5 Bladder 14.091
#0 Stomach 7.552
#7 Pancreas 7.406
#8 Kidney 6.213
#0 Liver 5.128
#10 Brain, CNS 4.979

Other sites 72222

ToplO 150.093

AL- Albamia, BH — Bosmuia-Herzegovina, BG-Bulgaria, CRO-Croatia, GR-Greece,
MIN-Montenegro, ME-North Macedoma, SE- Serbia, SLO- Slovema

All Cancers 222.315




Growing trend of cancer incidence in 100.000 pop
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Cancer Incidence and Mortality

New cancer patients in SEE in 2014, 2019 and 2020 (crude rate on 100.000 population)
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Cancer Patients

(@) Crude Incidence 2018 [cases in 100,000]
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How successfully a country detects cancer?

Incidence

Cancer Incidence 2019 (crude rate on 100.000)
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How successfully a country deals with cancer?
Mortality-to-Incidence ratio
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Cancer Projections for the future in SEE
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Availability of Diagnostic Modalities

Cancer patients treated with different modalities 2019 [%0]
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A. Newly diagnosed cancer patients in 2019 who received ONLY RT by the end 2019 [%]
B. Newly diagnosed cancer patients with cancer in 2019 who received ONLY Chemo by the end 2019 [%]
C. Total number of cancer patients who received RT as a part of their treatment in 2019 [%] (including those under A)
m D. Total number of cancer patients who received Chemo as a part of their treatment in 2019 [%] (including those under B)
E. Newly diagnosed cancer patients who received RT+Chemo by the end 2019 [%]

F. Newly diagnosed cancer patients who received Surgery+RT+Chemo by the end 2019 [%]



Availability of Radiation Treatment Modalities
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RT versus other treatments
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Radiation Therapy in SEE region and some reference European countries

RT equipment =Linac+Co+Brachy+Ortovoltage per

. 1
1 M population RT equipment per 1M

population

Italy 73 [ ] From1to2
Switzerland 16.9 [] From2to3
[] From3to4

Austria >2 [] From4to5
France 1.1 [l from5to6

[l frométo7
[l Greaterthan7

Germany 5.1

Average 10 SEE I 33
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Besides for Cancer Cure, SEE needs what is
SEEIIST project is about

* Building mutual trust

* Overcoming historical tensions

* Revert Brain Drain

. Boost the coIIaboratlve science in SEE

... Thank you for your attention...
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Scientific contribution of Nort Macedonia to
SEEIIST technical development




2023-Uncertainty in the range of the protons and C-ions in
particle therapy due to a hydration level of a human body model

Table 3. Stoichiometry of average human body at different hydration levels s . =
L Applie F.!: icf'_ior::n: Isotopes

Hydration status Water (H20) Stoichiometry

deficiency/sufficiency

1 | Heavily dehydrated
body

-5% (-2.25 kg for 60 kg
body)

061.1C138 H1.63N32 Ca15 P12

2 | Dehydrated body

-2% (-0.9 kg for 60 kg body)

063.45 C18 H6.35N32 Ca15 P12

Uncertainty in the range of the protons and
C-ions in particle therapy due to a hydration
level of a human body model

Redona Izoii-Bexchet %, Mimoza Fejzulohi-lzoin °, Mimozo Ristowa = © 8, @1

3 Body with the
normal hydration
4 | Excessive hydration

0% (0 kg) (average
stoichiometry)
+2% (+0.9 kg for 60 kg Os6.55 C18 Hi2.65N3.2 Ca15 P12

bOdY) Highlights

= Average human body phanmom ar three hydrazion levels (normal,
dehydrared, excessively hydraed) was designed.

065C18 HosN32 Ca15 P12 o

= Uncermingy in priqons and C-ions therapewic ranges were
2x10° - estimared via the shift of the position of the Bragg-peaks for the
w different hydration bevels.
b c
1x10° 5 10 = Bange uncerainy (AR] due o body hydragon for promons ac
[ 105MeV is abour 0.0d mm and for C-ions ar 190MeV i abouor
E 2 DG mmL
— >
0 T 1 T Ly g
T i) T 3 1 ' Ll x 044
b
: 5
o Abstract
2x10°
[T R - Cancer mrearment with prowons and carbon ions relies on the propeny of the accelerared

B T et T e R T S —
£32 030 028 026 024 022 020 018 016
i the Bragy, peak). The level o drarion in a cancer patient’s may vary within hours.
‘ Phantom depth [cm] e B peak). The level of hyds P body may vary within b
| 90 MeV Some patients may be heavy w moderaely debydraed, and some may be well and even
excessively hydrared. In this research, we aim o estamane the unceraingy of the protons

} 110 MeV Iy hyd 1 . h yofthe
} 130 MeV and C-ion ranges becawse of the different lydration levels of the human body. For te
| 150 MeV study of the impacr of body hydrarion level on the panicke's anges, we have designed a
o 170 MeV new phanmom model - 2 homogeneous miximre of an Average HUuman BOdy

0 UBO-d 190 MeV constiming elements [AHUBD] in three sunes of hydration: normal (n), defydraved [d),
2x10" 2 -

——210 MeV|

charged paricles w deposic most of their energy in the vicininy of their range (around

1x10° ~

T v T T T T ’ 1

and excessively lydraed () by applying corresponding recalibravion in the *amomic-
stoichiomerry model” due w the warer sufficiency fdeficiency. The purpose of the sty is
1o estinme the shift in the ranges depending on the hydration level, possibly suggest

dE/dx [MeV / cm / C-ions]
|
1

1x1 00 - panicle beam energy adjusiments w overcome the range uncenaintes, w deliver the
prescribed dose o the umour while sparing the healthy rissue. Herein we present the
results of the FUUKA-Flair simularions of the therapewic range of energies of proons
0 — el A L4 (50-105MeV) and C-ions (30-210MeV) respectively, inro an AHUBD head phanom

-
E
-

model at three bevels of hydraion (normal, debydrared, and excessively hydraed). The
range uncerainey was estimared via the shifis of the Bragg-peaks posion for the three
different hydration levels. The estimarions showed thar the range uncenainry (AR) due w
baody ydraion for the maximum energy in the range for proons ac 105MeV is abou
.04 mm and for C-fons ar 190 MeVu is abour D0Emm.

. N IAEA'ﬁRegionaF%Norksho?) on Hadfon Therapy 18-19.10.202
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Conceptual design of sandwich walls for
shielding against secondary neutrons using
MC simulations with FLUKA

Redono Beshieti ©, Mamozo Ristova 7 ° B &

Show mare

+ addtoMendeley = share ™ Cite

e ik Sts and conlemt A

ey (LD e 204,012 Gl

Highlights
= Sandwich of conorere-soil was compared o il concrete shielding
10 Secondary neurons rom pancle therapy using FLUKA.

= Meurrn spectra and 20-Mence were used o evaliae shielding
CONFZUTALIDNS in Spherical gromery.

= Ading 3 SUpPEMentary conrere layer improves the RP against
LTS,

Abstract

FLLIKA Monte-Carlo transport code was employed 1o evalliate the secondary e
SPECITA EMeTging from spherical sandwich shielding conliguratons comgposed of
ooncTete Al soil, similar v thar used ar the p.il'l“ [ll'l.ljlj' j.k"l-lilj' MedlAustron. This
SIly Pprovides a4 COmparative analysis of IeW Specira aenuated by 4 conere-soil-
concrete (C50) sandwich wall shiekling configuration versus a lull concrete wall design
[CCC). Funinermore, we enbanced the shielding perfermance of te C5C conliguranon by
adding an additional concrete Lyer {CCSC) 1o achieve results comparable i the OO0
shielding. Two scenarios were tested [or shiekling perlormance: [ 1) primary prowins an
100MEY, and [2) Primary carbon ions (C-5ns) a1 190 MeVu. Our simulansons with
PITary Proeons of GMEV showed tar dding addational imemal concete wall o te
C5C Configuration, terelon: desiming the CCSC configuration, te kP periomunce
bectmes sHEhLly improved - the HE-peak draps irom | L43:0.1110" o (5.62£03)10°12,
Do 2.5 fimes. Still, the HE-peak of the exiting Neutnon Specinm from COC {6,294 LAT)
107 i abour @ times lower than that exiting CCsC - (5.6240.3) 10

U SiMULALONS With Prmary C-ions showed thar by plicing an additonal inernal
cONCrete wall o the C5C configuration (COSC) e RP periomuance becomes sightly
improved - (e exiting HE peak can be rther aiennated (rom (6.92 £0.40) 102 for C5C
10 (3.79+ 0,15 )10 %, becoming comparable 1o the one exiting the COC configuration,
(0.82+0.04710°%, only 4 Gmes higher. Fnre fesearch shoukd be focused on
improvements of the BP performance of the CCSC, by increasing the soil layer thickness
and Laking into considerarson the RUMEELY [Water coment) in the soil and concrete and
akso improve the number of primaries w107 or even 10™ for Berrer SLaEstacal ouoome.
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