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- 4ESHY 7| HAE EE(MAE)
- 7| ZMHF(2E)2 2 A0 S

(N.C.A) Ty/: 57004
Tb-161 B- (157keV) - X2 E0 FEY= HEIALAEUME
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Lu-177 B- (497keV) - X2 WEE = YAMIL Y ES Y T
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Sr-90 B- (497keV) - U fission MAME
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7k 7|(Reh /X2 (X 2) pair $8Z : Cu-64/Cu-67, Sc-44/Sc-47, Y-86/Y-90
Cs-131 EC(30.4keV) - Ba-1319| Wai=
a2 (N.C.A) Ty :9d - 1-125, Pd- 1034 SH 2™ ETE MY, oteh)
N= Pt-195m IT(66keV) - SLHEA SN WAMIoAYE HE/Z ™K
Ty, : 4.01d - Sm-117mi} G20 EMX|EH 2 &8 o4
nict Mo-99 EC(30.4keV) - Tc-99mQ| R&F/U fission HitE
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neg Co-60(H|mfn|/ZrOF M = AL, Cs-137(’d M), Ni-63(O| M| M HA/EM7|7])
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| 2| A AH(in-vitro) 578 10,898
H|Lj A AH(in-vivo) 241,657 10,422
ztopLpo| = 854,380 4,166
AHAE AOIXI(FH, R, =& &) 4,890 2,715
HEAIM ZALE 11,269,201 1,935
HEAIM £t ZHAHO| SALR) 9,633,238 1,762
X2 /NEMS 89,648 1,593
2 HIAIM X2 25,984 981
F=HM X} (non-medical) 38,038 877
of2+araby| 511,499 865
nH/EHEEg 161 785
A= HE 86 549
MEZTA 5,549,962 432
7|E} 292 609
s A 28,220,214 39,282
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5 8 5

19 13 15
163 174 191
19 13 14
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12 14 14
85 113 129

23 34 34
164 178 193

5
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29
11
148

34
185

5
27
203
14

24
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158

35
172

5 2
24 22
192 186
9 10
4
31 33
27 25
5 5
169 155
3 5
35 31
187 222
8 42

1
20
197
10
6
9
36
27
5
159
5
37
253
42

07 | 2008 m 2010 m 2012 2013 | 2014 m 2016
39 41 40 40 0 0 8 11 12 10

1 1
18 17
199 197
10 10
6

9

41 46
27 31
4 4
160 159
5 5
36 36
243 265
39 43
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X0 o228 YANEY YA AR LS

o Lon o L L L Lo L L L L e

200mCi
300mci 7§ 1232 1358 1,303 1,503 1,136 1,339 1,167 781 1146 1,080
oMot 500mCi 7§ 2486 2020 1975 2000 2069 1880 1776 1245 2334 1838
750mGi 7 865 975 510 210 238 262 270 141 196 158
Generator , ooomCi 7§ 2552 2523 2734 2766 3010 3289 3223 3146 3403 3,654
1,200mCi  7H 97 51 102 106 50 50 124 102
1,500mCi i 460 728 992 920 988 1144 1686 1,143
‘:S:é ::f;r | 1 1 4 3 4 6 17 47 93 110
131 GBq 54124 62276 73155 77,845 91239 92593 84,765 69,144 42,167 58,435
131] MIBG GBq 455 415 334 549 544 422 514 584
2017 GBq 4253 4500 4,074 4225 4238 3,763 2509 2342 2442 8158
125] GBq 93 79 106 102 111 80 122 97 132 257
18F FDG GBq 75,668 98,308 118,218 151,476 150,166 162,912 128,648 146,224 88,024 70,304
18F FP-CIT GBq 299 522 430 762 989 1375 2,699 2,127
123] GBq 337 10 375 480 659 802 1,122 1,152 1153 1,044
123] MIBG GBq 65 0 30 133 179 227 239 266 282 317
%0y GBq 70 28 100 31 87 199 272 214 168 1,908

2018 AXHAZ
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SPECT SPECT
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PET Therapy B Therapy a

Ac 225 1

10.0d
« 5.830, 5.793
5.732..., C14
v 100, (150, 188
63..), e

Dr, Thomas L, Mint
2017, KSRAMP symposium
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Sc-44

Th-161

Ac-225

B Number of publications M Number of clinical trials

Scifinder database and www.clinicalTrials.gov(NIH)
October, 2017



http://www.clinicaltrials.gov(nih)/

Theranostics

» Radiometals offers the unique opportunity for theranostic approaches

by exchanging the radiometal for either imaging (e.g., gallium-68) or
radioendotherapy (e.g., lutetium-177).

Ge-PSMA-11
PET/CT (MIP)

by

Prestaging
150 MBq
12/2013

PSA 14 ng/ml

Complete radiological remission

Lu-PSMA-817
Planar acan (GM)

Therapy cycle 1
3,4 GBq
03.02.2014
PSA 38,0 ng/ml

1Lu-PSMA-617

Planar acan (GM)

e

ot

P g

g

Therapy cycle 2
4,0 GBq
05.05.2014
PSA 8 ng/ml

2Ga-PSMA-11
PET/CT (MIP)

Therapy monitoring
150 MBq
07/2014

PSA 4.6 ng/ml

PSMA-617

ideal for

for PSMA-RLT
%3Ga,
177Lu

mfu?ij

e i
Ao on
e

prospective

clinical trials
needed

Benesova M. etal. / Nucl Med. 2015; 56: 914




Theranostics

~ . LY
2 B,
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‘. l
N q -
Lt N .
.0
12/2014 12/2014 02/2015 04/2015 06/2015
PSA 387.06 ng/mL PSA 387.06 ng/mL PSA 9.21 ng/mL PSA 1.98 ng/mL PSA 1.08 ng/mL
150 MBq %8Ga-PSMA11 6 GBq '7"Lu-PSMA617 6 GBq ""7Lu-PSMA617 6 GBq "77Lu-PSMA617 700 MBq mTc-MIP1427

PET/CT (MIP) 1 h p.i. Planar scan (GM) 20 h p.i.  Planar scan (GM) 20 h p.i.  Planar scan (GM) 20 h p.i. Planar scan (GM) 3 h p.i.

First results with Lu-177-PSMA617 in targeted radionuclide therapy of patients
with metastatic hormone-refractory prostate cancer.
C. Kratochwil et al. J Nucl Med., 2015 May (56) 387 - 390.



Upcoming Radiometals: “-°Ac

» One of the several emerging alpha-emitters (?1?Pb, 213Bi, 22’Th, ??3Ra)

2X 1%
225Ac-PSMﬁi n ZZSAC-PSMé.

A4 »

-
é
€ s
6/2015 9/2015 2/2016 4/2016
PSA =294 ng/ml PSA =419 ng/ml PSA = 3.5 ng/ml PSA < 0.1 ng/ml

Kratochiwil etal. / Nucl Med. 2016, 57, 1941



Upcoming Radiometal 2%°Ac
C

r

1x
225Ac-PSMA

12/2014 7/2015 9/2015
PSA = 2,923 ng/mL PSA = 0.26 ng/mL PSA < 0.1 ng/mL

225Ac-PSMA-617 for PSMA-Targeted a-Radiation Therapy of Metastatic Castration-Resistant Prostate Cancer.
C. Kratochwil et al. J Nucl Med. 2016 Dec 57 (12) 1941-1944.



Ac-225 Production Routes

>229Th (o) — > 225Ra (B) — > 235Ac
> 225Ra (p, 2n) 2%°Ac

> 232Th (p, x) 225/ 227A¢

> 225Ra (3n, 2B") 2%°Th (a) ——2%Ra (B) —— 2»Ac



INTRODUCTION- Production Method 1

Radiochemical Separation of Ac-225 from Th-229 using
Dowex 1X 8 Anion Exchange Resin (8 M HNO,).

U-233

o: 159,000 y l

Th-229

1
a: 7,340 y l

Ra-225

B: 14.7 days

Ac-225

l a: 10 days
5.8 MeV

Fr-221

ao: 4.9 mi
6.3 MeV

At-217

o: 32 ms
7.1 MeV

Bi-213

/

min

Po-213

B: 46 min (98%)
1.4 MeV

v

g4 Met}S

/

Pb-209

a: 46 min (2%)¢
5.9 MeV
T1-209 =

v

B: 3.3 hr
600 keV

Bi-209

STABLE
ISOTOPE




INTRODUCTION- Production Method 11

226Ra(p,2n)?*°Ac
Comparison of experimentally determined and calculated cross-sections

RaCl:
)
Protons 28 MeV H,0 H>0
Z\ i\ N i\
Cu Ag Ag Holder

Schematic View of the Target Design Used for Proton
Irradiation of Radium Chloride

cross section (mb)
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Thank you

for your attention




