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Radioizotop 43Sc
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Produkcja #3Sc
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Produkcja #3Sc
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Produkcja #3Sc

2026
MeV

folia Cu
(monitor pradu)
folia Al (degrader)
material tarczowy
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Produkcja #3Sc

U-200P czastki a 32 eV
wigzka wewnetrzna ~ 1 pA
Srodowiskowe Laboratorium Ciezkich Jonéw
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Produkcja #3Sc

Ca

wiazka czastek a !
32 MeV do 1 pA

folia Cu
(monitor pradu)

folia Al (degrader)
materiat tarczowy

folia Al
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Produkcja #3Sc

Ca + Sc

e chtodzenie tarczy

folia Cu
(monitor pradu)

folia Al (degrader)
material tarczowy

folia Al
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Akwizycja i analiza

Eksperyment
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Produkcja #3Sc
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Produkcja #3Sc
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Radioizotop #*Sc 6+ 271

2.4d
199%
. 2+ 0
threg photon PET 39h
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2+ 1157 99%
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Produkcja #4MSc/*4Sc wigzka a

Cross section [mb]
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Produkcja #4MSc/*4Sc wigzka a

"atCaCo, oferty ISOFLEX (CaCO;)
40Ca 96,9% 99,99% 1,4 S/mg
68% 43 S/mg
42 0

Ca | 065% 95,9% 81 $/mg
44Ca 2,1% 99,2% 23 S/mg
69,2% 89 S/mg

48 (o) ’
Ca | 0,19% 97,1% 230 $/mg
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Thick Target Yield of 44mSc [MBg/pAR]

Produkcja #4MSc/*4Sc wigzka a
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Produkcja #4MSc/*4Sc wigzka a

Relative intensities of the produced
activities
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Produkcja #4™Sc/4*Sc protonami
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Produkcja #4™Sc/4*Sc protonami

44CaCo; (94,8% 4Ca)
25% CaCO, + 75% grafit
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Produkcja #4™Sc/4*Sc protonami

C30 protony 28 MeV PETtrace protony 16,5 MeV

wigzka zewnetrzna ~10 nA wigzka zewnetrzna 25 pA
Narodowe Centrum Badan Jgdrowych Srodowiskowe Laboratorium Ciezkich Jonéw
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Produkcja #4™Sc/4*Sc protonami
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TTY “Sc [MBg/uAh]

Produkcja #4™Sc/4*Sc protonami
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Produkcja #4™Sc/4*Sc protonami
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Produkcja #4™Sc/4*Sc protonami
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Rdzne drogi produkcji #*™Sc/4*Sc
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Rdzne drogi produkcji #*™Sc/4*Sc
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Proces rozdzielania Sc/Ca

+
Caco, + Sc | CaCl, + ScCly

/‘ +CO, + H,0

H,O
10 M HCl kolumna /
Z Zywicg
-~ ScCl;g
UTEVA UTEVA
120 mg
30,00
g‘ 25,00 v
2 2000 CaCl,
2 15,00 v
2 10,00 \ SCC|3
|\
0,00 / k e Odzysk wapnia: 90%
° 10 20 " 30 0 >0 « Odzysk skandu: 80%

dzieki uprzejmosci Rafata Walczaka i Aleksandra Bilewicza z IChT)
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Odzysk wapnia

Usuniecie nadmiaru HCI Wytracenie CaCO; w Odfiltrowanie osadu Suszenie
przez odparowanie z wodzie i1 M (NH,),CO,
HNO,

dzieki uprzejmosci Rafata Walczaka i Aleksandra Bilewicza z IChT)
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dzieki uprzejmosci tukasza Chedy, Krzysztofa Kiliana i Zbigniewa Rogulskiego z CNBCh UW



Proces znakowania Sc-DOTATATE

Sc3+

+ bufor octanowy
+ NaOH
2> pH=5

A

y

~95°C
~30 min

Sc-DOTA-TATE
+ Sc + NaOH + ...

oczyszczanie

A

y

Sep-Pak

Samgie Extraction Prodacts

Sc-DOTA-TATE

dzieki uprzejmosci Rafata Walczaka i Aleksandra Bilewicza z IChT)
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DOTA-TATE

25 pg = 300 PLN

problem aktywnosci
wtasciwej
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PET/CT

3 h po wstrzyknieciu
10 MBg / 1 nmol
PET = 20 min
CT=1,5min

44S¢-DOTA-RGD ®8Ga-DOTA-RGD

Domnanich et al. EINMMI Radiopharmacy and Chemistry (2016) 1:8
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Radioizotop #/Sc

7/2- 0
3.3d /—
47SC
B- 441 keV 68% _ 7/2- 159
B- 600 keV 32% _ b/2- l 0

47Ti
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Produkcja #/Sc
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Produkcja #/Sc

W1 1 { 405 h po naswietlaniu ]
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Produkcja #/Sc

22 -16 MeV

~

48CaCo, (97,1%)

25 pA, 10 h
7,3 GBq #’Sc
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Produkcja #/Sc
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22— 16 MeV A
48CaCo, (97,1%)
25 pA, 10 h
7,3 GBg 4’Sc
i Y,
po 420 h
4’Sc | 0,5 GBq
48Sc 1%
465 0,012%
47Ca 16%
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Radioizotop 211At

9/2- 0

7.2 h

9/2- 0 42%|5.9 MeV

EC| 58% 9/2+

207Bi > 0.5s
211PO

7.5 MeV

* 100 keV/um
* DSB
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Cross section [mb]

Z210Rn 211Rn 212kn 213Fn 214Fn
24H 146 H 239M 15.5 MS 0.27 ps

[ ]
P rO d u kC a 2 1 1At o 96.00%  e7260% o 10000% o 10000% o 100.00%
e 4.00% o 27.40%
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541H 8.1H 7.214H 0.314 § 125 NS

e 95 .90% e 99 82% e: 58.20% o: 100.00% o: 100.00%
o 4.10% o 0.18% o 41.80% e < 0.03%

209Bi(at,2n)?11At

208Po 205Po 210Po 211Po 212Po
2898Y 102Y 138.376 D 0.51¢78 0.255 ps

209Bj(,3n)210At
o: 100.00% o 99 52% o: 100.00% o /100.00% o: 100.00%
e 4 0E-3% e 0.48%

207Bi 208Bi
329Y 368E+5Y

210Bi 211Bi
5.012D 214 M

e 100.00% e 100.00%

B-: 100.00% o 99.72%
o 1.3E-4% p-:0.28%

Z20S5Fb 210Fb
3.253 H 22.20Y

B-:100.00% p-: 100.00%
o: 1. 9E-6%

EMPIRE evaporation code
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WAGOWY CZYNNIK TKANKI (w;)

Toksycznos$¢ 219At

Rozporzadzenie Rady Ministrow z dn. 18 stycznia 2005r.

Dz. U. z dn. 3 lutego 2005r. poz. 168

)16 Tkanka (narzad), T w, w, ICRP2007
At
85 Gonady ) 0,08
Aah Czerwony szpik
s 2 :0.175%; 5.63 MeV ,12
&: 98.825%; 3.981keV a e D 0
Jelito grube ! 0,12
v:79% 245.35keV
46.5% 147335 1a it Pluco ' 0.12
‘ =K 6.243 d 83 :
Zotadek ’ 0,12
210P Pecherz moczowy ; 0,04
0
£:100%; 3.758 keV Gruczoty piersiowe ! 0,12
138.376 d
Watroba ’ 0,04
a: 99.999%; 5.30 MeV ¥:99% 803.10 keV
0.001%; 4.50 MeV Przetyk ) 0,04
7:0.001% 803.06 keV Tarczyca , 0,04
Skéra ’ 0,01
25 Pb

Powierzchnia kosci , 0,01

Pozostate 05 2).3) 0,012
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Produkcja #11At

graphite
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Produkcja #11At

160

Roschet. al.(1985)
Hadley et. al. (1991)
Larsen et. al. (1996)
Schwarz et. al. (1938)
Henriksen et.al. (2001)
Zalutsky et. al. (2001)
Lebedaet. al. (2005)
Hermanne et. al. (2005)
Groppiet. al. (2005)
+ Alfarano et. al. (2006)
A Gagnonet. al. (2012) .
A Kim et. al. (2014)
— fit (this work)
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Thick Target Yield [MBqg/pAh]

Produkcja #11At

100
90
80 wigzka a
70 tarcza natgj
60 reakcja 209Bj(a,2n)%11At
>0 na$wietlanie 7 h, 25 pA
40
EOB 4,7 GBq (29 MieV)
30
A Experimental Thick Target Yield data ZloAt 0103%
20 (this work)
10 —=Theoretical curve (calculated from oszacowane dla pragdu 25 pA
published cross-section data)
0

20 25 30 35 40
Energy [MeV]
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1.357

0.921

0.181

0.141

0.0

Radioizotop »°™MTc

42 Mo 99 (65976 h)

B 1.214 MeV\
4 740 keV 82.2%\
12.3%
v 778 keV
4.30%
. 43 Tc 99M (6.007h) \ 445
, ar 1.37'-10100'141
; v 181 keV '
; 181 Iy 141 keV
; 89% -
43 Tc 99 (2.110°a) |
09.03.2017
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LA PHYSIQUE AU CANADA / Vol. 66, No. 1 ( jan. & mars 2010)

A SHORT TERM SOLUTION TO THE MEDICAL ISOTOPE
CRisis VIA DIRECT PRODUCTION OF Tc-99m AT Low
ENERGY: A PIECE OF THE PuzzLE

BY THOMAS J. RuTtH, TRIUMF

he recent unexpected shutdown of the Chalk

River, Canada reactor has caused a major disrup-

tion in the supply of the most important radionu-

clide used in medicine today, M0-99. Mo0-99 is the
source of Tc-99m used in more than 80% of all nuclear
medicine imaging procedures. There are only 5 reactors
that are presently used in the production of M0-99 and all
of these reactors are over forty years old, the one in Chalk
River, the NRU, is 52 years old. The NRU and the HFR
reactor in the Netherlands account for more than 60% of
the world’s supply. The NRU is closed because of a heavy
water leak in the containment vessel releasing tritiated
water into the holding tank. The HFR reactor had a leak in
a coolant pipe earlier in 2009 and is due for an extended
shutdown in 2010 to repair this leak.
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Incident
proton

Produkcja (cyklotronowa) ?°™MTc

Stable target
nucleus
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LA PHYSIQUE AU CANADA / Vol. 66, No. 1 ( jan. & mars 2010)

A SHORT TERM SOLUTION TO THE MEDICAL ISOTOPE
CRisis VIA DIRECT PRODUCTION OF Tc-99m AT Low
ENERGY: A PIECE OF THE PuzzLE

BY THOMAS J. RuTtH, TRIUMF

he recent unexpected shutdown of the Chalk

River, Canada reactor has caused a major disrup-

tion in the supply of the most important radionu-

clide used in medicine today, Mo-99. Mo-99 is the
source of Tc-99m used in more than 80% of all nuclear
medicine imaging procedures. There are only 5 reactors
that are presently used in the production of M0-99 and all
of these reactors are over forty years old, the one in Chalk
River, the NRU, is 52 years old. The NRU and the HFR
reactor in the Netherlands account for more than 60% of
the world’s supply. The NRU is closed because of a heavy
water leak in the containment vessel releasing tritiated
water into the holding tank. The HFR reactor had a leak in
a coolant pipe earlier in 2009 and is due for an extended
shutdown in 2010 to repair this leak.
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Produkcja (cyklotronowa) ?°™MTc
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EOB
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Ratio of *™Tc/all Tc
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Zrodta

* http://erc.endocrinology-journals.org/content/18/6/R233.full

e http://www.mp.pl/gastrologia/przypadki/show.htmI?id=80225

* Koumarianou E., Pawlak D., Korsak A., Mikolajczak R., Comparison of receptor affinity of "@Sc-DOTA-TATE versus "*'Ga-
DOTA-TATE, Nuclear Medicine Review 2011, 14, 2: 85-89

*  "DOTATATE" by Anypodetos - Own work, based on File:Octreotide.svg. Licensed under CCO via Wikimedia Commons -
http://commons.wikimedia.org/wiki/File:DOTATATE.svg#mediaviewer/File:DOTATATE.svg

e http://i00.i.aliimg.com/photo/v0/150411098/limestone CaCO3 calcium carbonate powder.jpg

* K. Gagnon et al., Nuclear Medicine and Biology 38 (2011) 907-916
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Produkcja #3Sc deuteronami
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Produkcja #3Sc deuteronami

4

42CaCO, (68% *Ca) PETtrace deuterony 8,4 eV
25% CaCO, + 75% grafit wigzka zewnetrzna 0,5 pA

Srodowiskowe Laboratorium Ciezkich Jonéw
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Produkcja #3Sc deuteronami
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Produkcja #3Sc deuteronami
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