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Study on the Solution for the Reduced [®*Ga]Ga-
PSMA-11 Synthesis Yield

Sang Min Shin’, Young Si Park', Ji Hoon Kang', Hea Ji Kim', Hwa Youn Jang!, Jeongmin Son? Jun Young Park>*

Tnnovation Center for Molecular Probe Development, Department of Nuclear Medicine, Chonnam National University Hwasun Hospital, Hwasun,
Korea;?Department of Nuclear Medicine, Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

ABSTRACT [¢8Ga]Ga-PSMA-11 is a prostate-specific membrane antigen (PSMA)-targeting radiopharmaceutical based
on lysine-urea-glutamic acid derivatives. This study aimed to identify the cause of the irregular decrease in
the radiosynthesis yield of [*®Ga]Ga-PSMA-11 and to suggest a solution. An irregular decrease in production
yield occurred during the synthesis of [¢¥Ga]Ga-PSMA-11 using a cassette-based automatic synthesizer.
Although the reagents used in synthesizing [*®Ga]Ga-PSMA-11 were replaced with new products, the irregular
decrease in radiosynthesis yield continued. In addition, cassettes, equipment, and operating programs used
in the cassette-based automatic synthesizer operated normally. On the other hand, when eluting with 0.6 N
hydrochloric acid(HCI), leakage was found at the outlet line connection site of the ¢Ge/*®Ga generator. The
68Ge/*®Ga generator was eluted with 0.6 N HCI two to four hours before synthesis to remove impurities and
improve the syntheticyield reduction. No further irregular yield reduction occurred after using this method. In
the event of anirregular decrease in the radiolabeling yield, the pretreatment method developed in this study
would help produce [¢®Ga]Ga-PSMA-11 injections with a stable labeling yield.

Key Words: [¢¢Ga]Ga-PSMA-11, Prostate cancer, Gallium-68, Radiopharmaceuticals
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Al =
=2 PHES BTG, 4). A9 AddA= 7—‘1”
AR prostate cancen) 9] BA71 B HYH A AASH BH WY Solar WA L, QA
o HAEE FAFFFoZ FHH 99, A1 F Ho g HA2AA MY 223 AKtransrectal ultrasound),
4] =2 , 954 HFEFS5E Y (computed tomography, CT), Z7]-5HY

7h A Aol&T o YAHFEE 23], = W 7}

g Sof & WYst= Aoz A A YT, 2). AHA *}(magnetic resonance imaging, MRI) 5] 1tH(5). CTL}
A2 AAHCE WYET AFFEC] Wi &1L SUiolA MRI= AFAY At A] 7H wol ARg-Eof ARt 7+
gl 15 2711 Qo5 20219 IR F A A Heke we] silo] Bl gl A
I eEEA dHEIA 0 fEd dPAGS I d OoF BAEI ke, 7). sHAT T AP AEo| Y
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(prostate-specific membrane antigen, PSMA)S H% O
T A olokE S0l gl Het AT RIS
(positron emission tomography, PET)& o]-&35F A A
Ztrgo] A& o] ZHgREaL QITk(s).

A M Eo]atgr AL 100 kDO 7507 9] ofm]Ako
2 A5 A28 35 Z A ((type 11 transmembrane
glycoprotein)& 1987 Horoszewicz 5°] A A7 Al
Al AlZEFQ] LNCaPo So]x o2 A st A
9] capromab pendetide (7E11-C5)E 7J&stHA L&A,
th9, 10). 19961 ''In-capromab pendetide (ProstaScint”)
7} G332 =2 %9 (single-photon emission computed
tomography)2] FFA|A 2 1|=-2]5F2]2F=H(U.S Food and
Drug Administration, FDA)9] %91-& ¥k (11), 1997
W Liu 5o 25 LNCaP A9 o] Zelsh= FA|
115917} 7= o] FAANA =2 7ol A= Ak
PSMA 2] A 7|9 HAM 2] oFE-2 A W 11§17
o #2 APAF], 85 T o= Qs AdA=A =
2 AES UEH(12, 13). o] % A E T of=5H

(pharmacokinetics)7} BFE #]E-Z} SFgHE(small-molecule)

[
0o o

¢

Ol lysine-urea-glutamic acid (Lys-urea-Glu) 7]¥}F 2|7t =
(ligand)7t G4 AZo] IEE Ho]gli= PSMAC]
Sojx oz AL Ao| WX AA MIP-1095, MIP-
1404, DCFPyL, PSMA-11, PSMA-617 5 ThoFst A &4}
sRRtEEo] AgAYS] Ad & A7 5202 /=gl
th(14,15).

Germanium-68/gallium-68 (**Ge/**Ga) A& o] g
£ 19604 Gleason 59 9J3] A& AN J1(16), °]
% 19809 tin(Il) dioxide 7|5 S&HA ] 1 M HCIS &
“GaZ §Fol= o] HE WA o]5 S8 thefet
“Ge/"Ga A H 0|7} 7] o] AF-&3H= ATH(17). “Ga
2 gA “Ge/*Ga A o|E| 2 X &&5t] AT 5
UL, Ga™ 9] Ak e ol A & o] EA|(chelator)2} QH5 4]
ol vl 92 $H(coordinate bonds)Z F 4= 9o thakst Xh&-
SALS|oFE Fkol S8 5T SITK(18). “GaZiA] A
OJoFE % ®Ga o =E & LE}o] =([*Ga]Ga-DOTA-TOC)
FAIA T} “Ga AP A EC|IFU-11(["Ga]Ga-PSMA-11)
ZAjolo] 201943} 2020W0] 212k FDAS] 5218 WL,
FUIAE Am7|eR F% o] TR T ARE-
Zo]tl(19-21). £3], [*Ga]Ga-PSMA-11-2 AH A Eo]u}
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Fol| EojH o Aol HAMIYFE o R YA
& A7 o 7ot 912 Fel 9 APAYL A}
ARk @ W78, ) 56ks 9712 98] AMgE &
2] 9] GAFKITHH Q] CTRF MRIETH XeHA 7}

27t =& Ao g HuE 1 k7, 22).
[**Ga]Ga-PSMA-11-& N,N’-bis[2-hydroxy-

4
4

5(carboxyethyl)benzyl]ethylenediamine-N,N'-diacetic
acid(HBED-CC) Zd|o| g7} == PSMA-11E “Ga
7 #ARRSS B9 @42 4 ok 591, [*GalGa-
PSMA-119] -8-d0] =otzlof wet bt A543
A& AHgste] /dshs BT I E Il QTh(23-25). °]
of & AdFollA= FUiolA AxE FHAEZINE HAM 9
FEFIGAE AMEto] [*GalGa-PSMA-11E& F/d5h=
HHE 275 [YGalGa-PSMA-11 94 A EAY =)= 5

& A510] UQlwt S ZuHE A A5k LA} ek
Materials

[**Ga]Ga-PSMA-119] 3+ L2 BIK TherapeuticsA}
9] BIKBox" A5G S AHE5H9 T, [*¥GalGa-
PSMA-11 3148 7M1 E+= BIK TherapeuticsA+S] PSMA-
11 Cassette set (catalog no. G7-31-508)% A3}t
%Ge/*Ga A F|o] E]= iThemba LabsA}2] 1850 MBq (50
mCi) AE-& AFESHAL, [“Ga]GaClLE 8&317] 913 0.6
N HCI:Z ROTEMAtO]A] sttt A 2] 2144 B S=AL
S5 tRteFESAolA Sl SFAAL, 4-(2-hydroxyethyl)
piperazine- 1-ethanesulfonic acid (HEPES; 99% Dry Basis,
Ultrapure, catalog no. J16926-30)+= Thermo Fisher Scientific
A} A S AFESER T olEhZ(200 Proof, United States
Pharmacopeia grade)> Sigma-AldrichAMol| A <Lulj 513117, H
I E = Pall Medical AF9] Supor” AEF 0.2 um Intravenous
filter (part no. AEFINTE)E FLufj5}o] AM8-5}tt. Sep-
Pak®™ C18 plus Light 7FE 2] ] (part no. WAT023501,
Waters)= AHe- A AAYE 9I5to] 5 mL] &2 &
2 & % 10 mLO] FARESE 2 oeE AA & A
19T} WARSTE CapintecAle] HHARS 27 7] (dose
calibrator)?] CRC-712MH A& Al8-5lo] =435}
HhA}SFeHA I A2 (radiosynthesis yield)y2 BH7]1S B
A3t $=E-(decay corrected yield)Z 7|5}t



Procotol
1. [®®Ga]Ga-PSMA-11 &tA

[*Ga]Ga-PSMA-112] §/S PSMA-HBED-CC A4
£ 2.7 M HEPES 282 A1-8-5}0] pHE 3.54=2 ZA S
[*Ga]GaCls -84} 100°CO]lA] 782-7F ¥H-3-5H9]
AAGE 3372 tha ot

1.1) PSMA-11 Cassette setS BIKBox"” A=-3HA]&2] o
A2 3 7N E ol R 2 FE AJHIE ERlg

1.2) PSMA-HBED-CC A7HS ZAL82: 0.5 mLo| =

(Figure 1).
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T 7N E iy Z A9 SHA Yx|of A2Fslal, HEPES
ZA182= 0.9 mLo| =91 T ujUET A 9] 484 9]x]o]

QI}. of[§h2-0.9% A 2] A 4= 2/ (1:1 v/v) 1 mLo]
]

i o e o

2}

ol BloleLe WL E=Re] 3814 90] FaHL, 9
mL A]¥<2E 20 mL $AH7]9] FHoto] HjUZ=Co] 48 A
Aol 2tk (Figure 2A).

1.3) A=A 9] 18 FA7] HZo] 5 mLo] 0.6 N
971 W3FsHd Norm-ject A7) (Henke Sass
WolhH S 731 F & “Ge/*Ga AL 0] E] 9] inlet lineZ} A2
Stal A o] E1 9] outlet line2 Y ZEBL] 4HA A
of AZgtt

o)
OH - 5
0.
HO oH
NH lN\/\N o A (u\
07 oH k,r N/“G"\N
0 HEPES
100°C, 7 min

PSMA-HBED-CC

o)
Ho’\o © OI(;)L

[8Ga]Ga-PSMA-11

Figure 1. Molecular structure illustration and radiosynthesis conditions of [*Ga]Ga-PSMA-11.
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Figure 2. (A) BIKBox® synthesizer set-up for automated radiosynthesis of [*GalGa-PSMA-11. Picture of BIKBox®
synthesizer equipped with cassette and luer-lock connection with ®*Ge/*Ga generator. (B) Elution profile of
iThemba Labs *Ge/*Ga generator. The generator was eluted with 6 mL of 0.6 N hydrochloric acid at a flow rate of

2 mL/min.
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1.4) A5 d7d219] 21 A Haof &b 20 mL
FA71E A& PSMA-HBED-CC A2+ HEPESS:
SFHE HS7|Z o] FAIX] & 1 A7) HL O] 0.6 N HCI

2 “Ge/"Ga A #o]E o] E2Fo] &4 ["Ga]GaCliZ
HR-E7| 2 o] & 100°Co)| 4] 7831 ¥H-g-3tt.

1.5) FEAHHS T W82 o8S 50°C o|gtR PzkAZ] o}
L AL 3 mLE do] A5 T A ["SGa]Ga-
PSMA-119] E2]3AZ 9|5}0] Sep-Pak” C18 7HE ] ]9
SR,

1.6) 281 2AP7] HIE A}83}l0] Sep-Pak” CI18 7}E 2]
Aol FAH8% 10 ML FokFol B4BL AAT 7 of
B12-0.9% A AG% TIHAL Sep-Pak” C18 7HE Ao
E3Fo] 4 H [*Ga]Ga-PSMA-11Z %31t}

1.7) &% [*Ga]Ga-PSMA-11E A F4 9 mLE 3]
413} b 022-um BFWelol B34 D vfojelo] 3
Astct.

2. [*GalGa-PSMA-11 Z&Hz|
[**Ga]Ga-PSMA-11 FAIH 9] ZA A= GHFA
(European pharmacopoeia monograph No. 3044) Z|Zof u}
o} A, 40l £EEEH), BASTAEE, S <
T, AEe, dEEA g, T FHGA Y S0
Qmow ANSIGIT G A7k s Sl U o
S5 &9l &9lsl L, pHe= MerckAR2] pH indicator
strip (catalog no. 1.09535.0001)& A-&-5}o] 890 & o]
S} & Thermo Fisher ScientificAl] pH =7 7](Orion Star™
A211)E AHE&sto] SRl tt. ®ALSFe A== Agilent
TechnologiesA}9] instant thin-layer chromatography on
silica gel impregnated glass fiber sheets ITLC-SG)& 1174
AFO & 313l 1 M ammonium acetate'methanol &3 (1:1,
viv)E o540 2 ARRSFo] A 7S & Eckert & ZieglerAt
o] WpARs- Bk 3 2ubE 2] A7 AR-20000.2 54
St} WATHE ST AlH-L PerkinElmerAlQ] A0l71e-
E}(2480 Wizard)E AH8-510] 245t L, Slet&{ol& Alg
2 "= 2ulE g mjof HEPES ¥F8908 A&
ofo] @ o & WSl HEPESS| 7|4 23} of K-
Isk= A4 Al (spot testy= AFSFHT:. A=FAIAE
Charles RiverAl29] Endosafe® nexgen-PTS™E Al-8-5}

o m{m rsl
IO _ILQ, -lOlA

ERF
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3, FFAG opHAColA] Tl e el sk
A 8 ALk Ale] BF F 57145, B9
2 A7) FAL 1407 I,

Representative Results

1. [®GalGaCke| 8% % [*Ga)Ga-PSMA-11 &4

FARRSO] AHE-E|= [*Ga]GaClst= “Ge/"Ga A &lo]
B9 0.6 N HClZ &8{50] &3I9S W 7P -2 A
58 EZSF5H= R Eub ARRSH= B3] H (fraction collection)
285ttt WA “Ge/“Ga AU o|HZRE &&=+
e A 17 27 918l “Ge/“Ga Aol E
o] 0.6 N HCIZ 0.5 mLA] Z&F0] 855 YArte= 54
3 A} 1.5 mL—‘:r'-H 4 mL7HA] 71 w2 [%Ga]GaCl: 9] H
AFsEFo] & 5= AS gRlsklthFigure 2B). A ¥ &
o =EH JJ B& 778 BIKBox" A 3/33 2ol 28
517] Q5] FA] Wxoj A== 0.6 N HCIE 2 mL/min
o] AT £ % & 1.5 mLI} 2.5 mLA “Ge/*Ga A o] E

74% 250l &5kt A A 2921 1.5 mLY 0.6

Clo& 8535191 uj 37-51 MBq (1.0-1.4 mCi)Q] H}A}
_o] L5917, & HA 23191 25 mLe] 0.6 N HCIS &
2L u 1517-1702 MBq (4146 mCi)2] [®*Ga]GaCl:7}
|2591tHn = 40). 10 ug PSMA-HBED-CC A4} 2.7
M HEPESE [*Ga]GaCl:2} 100°c0ﬂ A 7RSS
[®Ga]Ga-PSMA-119] W FA L& 86.9 +4.0% (n=37)
o|glor, & FJAIZEE oF 3580] 28 Ut

T T

=2 1o

O{4

2. [®®GalGa-PSMA-11 ZXI 22|

A HgS AA 2E Y4 [“GalGa-PSMA-11
AME FATE A e 7SS WSS 42
2 A 2 A] [%Ga]Ga-PSMA-11 FALHL. g1 Eg5}

FoH, pHiE 5-62 7|=H QI pH 4.0-8.05 THEoI3iTh
ITLC-SGE AH8-3t WAL A £ E = 99% 2 7|28 9]9]
97% ZIHE TEo1 AL, 72 HEPES?] 5%+ 7|54kl
20 pg/mL WS THESHRITh WAE T AIE A] 511
keV 0]9]9] 1T = FEEA Ak om, B = 61.582
2 23 o] 7]%21 62-745-& WSS A=EAIAY



oA [*Ga]Ga-PSMA-11 SAFH-2- 5.0 entotoxin units (EU)/
mLu|TEe 2 HEE o] 7]EH LY 175 EU/mL v]Rks gt
ZSIAAL, FAIR Al AFE] Q. ZE| AR 9L BT HA]
Uashaf | o A 14U7E o] wdt A0 F-4 & TE=A] ¢
of Ft e Y& Elstylth

3. [®GalGa~PSMA-11 & O| A ALZ| LAY

20229 129 5E 29714 [¥Ga]Ga-PSMA-11 A&
1163] A|Y5tich. 3FA19 2023 195€ 29714 oF 75
3]9] [*Ga]Ga-PSMA-11 3Hgol| A Hat BAFEHTE 32
5] AstE= AH7F of 2] 2] WA Sl th(Fgiure 3A). 3
A 2] Aot ARlS wpeslr] s HA] ol ARGl
PSMA-HBED-CC 149} HEPESE A28 A& o 2 Hf

& PSS AR BAIE-2 A A] 9k

A 100 7 .

90 fae’ 0 00 ‘e oo
.

80 oo we o

60 .
50 L

30 A M .
20
10 1 ° (]
0

Radiolabeling yield (%)

70 A . °

40 ® eee o e

Journal of Radiopharmaceuticals and Molecular Probes

o} Al 71 21w 47 A AAEE o, 714
Eo] uln 4o} FAE U 2lel AZAgle] et WA
517) 9k}, olol “Ger*Ga A Flolel S 4 HAg Az}
0.6 N HCIZ 8 A] A1 o] ] EA9} outet line®] & AJo]
2 goljo] Kfo] 1} 9= 52 291513 ChFigure 3B).

4. [®GalGa-PSMA-11 EX|3& 7HM ot

“GadEA] WAL SleEe] §4d A “Ga 0]9]e] Fol 2

o] 2T A AL FFZ & = LR HA|FH
& Aol w2 HCIE: “Ge/“Ga AU Ho|E]o] E&{Fo] &
2 g FE0l22 AlA & BANS-Z X13Ysto] =& HI}
£ sl tK(Table 1). F/dHHS 1A17E, 2417, 3AI7E, 4
A7k Aof Z+zE 5 mL2] 0.6 N HCIZ [®Ga]GaClL:E 12| &

£33 [®Ga]Ga-PSMA-112] 432 93l thA] 0.6 N HCI

[os}

Abnormal

Normal

g
C‘L.
o

.(L.

\ Y
oy '5
S S

>
o
oS

Figure 3. (A) Radiolabeling yield profile of [**GalGa-PSMA-11. (B) Representative images of a leakage from

*Ge/*Ga generator.

Table 1. Synthetic yield of [**GalGa-PSMA-11 depend on pre-elution time (decay corrected, n = 4).

Pre-elution time 1 hour 2 hour 3 hour 4 hour
Radioactivity of ®®Ga 1702 + 3.7 MBq 1702+ 3.7 MBq 1665+ 3.7 MBq 1665+ 3.7 MBq
eluate at pre-elution (46 +0.1 mCi) (46 +0.1 mCi) (45 +0.1 mCi) (45+0.1 mCi)
. .. @
RZ?Jgtagti'r:"styn‘zLes?Sa 658.6+ 18.5 MBq 1191.4+59.2 MBq 13505+ 1184MBq  1513.3+11.1MBgq
Y . (17.8+0.5 mCi) (32.2+ 1.6 mCi) (36.5+ 3.2 mCi) (40.9 +£0.3 mCi)
after pre-elution
Radioactivity of 194.3+48.1 MBq 658.6 +96.2 MBq 758.5+92.5MBq 1024.9 + 118.4MBq
[®Ga]Ga-PSMA-11 (5.25+1.3mCi) (17.8+2.6 mCi) (20.5 + 2.5 mCi) (27.7 £ 3.2 mCi)
Synthesis yield of 410+ 9.3% 76.6+9.6% 77.6+3.3% 92.7+9.8%

[®*Ga]Ga-PSMA-11

www.ksramp.or.kr 7
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< AHgote] EEor 823 4% F WA EE47t
oA FE=H [®Ga]GaCle] WAL 717} 658.6 + 18.5
MBq (17.8 + 0.5 mCi), 1191.4 + 59.2 MBq (32.2 + 1.6 mCi),
1350.5 + 118.4 MBq (36.5 + 3.2 mCi), 1513.3 + 11.1 MBq
(40.9 + 0.3 mCi)°]YTtHn = 4). T WA BI04 &=
= [®Ga]GaCL 2.2 [“Ga]Ga-PSMA-119] EAWHS-S 7
St o ¥ 147 Hofl v]2] [*Ga]GaCl-g 8-&3F
A AL BAGFEL 41.0 +9.3%H 01, 247 A 1

Sk

H O

BET T WHT A9 766+ 9.6% 347 A vlE] 85T
5 YHT BT

:?‘_

L

M
ok

~

o o o

-Orl"

3.3% Z1E]aL 4417 A mj] &3

W o' =+
AT A BAFE2 92.7 +9.8%0] % THn = 4).

AYA S| Eolx oz ZAodst= Glu-urea-
Lys 7|5t g Zr=7t i E o]l A &2 IgES S8
5Fa] [®Ga]Ga-PSMA-11, ""F-PSMA-1007, "*F-DCFPyL,
"F-DCFBC, "F-CTT1057, "F-JK-PSMA-7 5 t}oF
gt HPARg ol oFEEol A=A Qlth(26, 27). Tt
2 AgAQL Aol AYALY HAE &85 [F]
fluorodeoxyglucose?} F- 32 ""C-choline®] F& AR5
o] $kt. SFAITE [“GalGa-PSMA-11 5 Ao 2hdd
o= PSMAS 2| 0 2 Sh= A1AF RHE 7|9 A
JO|oFEE0] 7|& HAMY Qo E H et Aehd Heert
$-4eokal, CTY MRIE T X4 R840 =2 2082 B
o] et PSMA #2] A2A}F SkghE 7]RE A of ok
F9 EEE7 B ol A& A AFETH?28, 29). & 9
57132 APA] dojehd Atk flsf 7HAE7|RE A
SAGAE AHESH] [“GalGa-PSMA-11S AJAbsaL 9]
Agk A g0] EF2A 0 & A5tE= A/do] WSt
AT S0l WA YRl ofof thgt s AR A|AlsH

A} 5l

$Gad mAHZQ] ®Ge2] HAFEE (electron capture) 2.
2 = o] A== PSR F- A (positron)

W&ok w717 6771808 o5k Ji4E &
15 A Adstr] 4% £4

te
ay

ST
ol

o
N
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ARt 5o TG 82 AA0E BUF “Gag AST
% ol AUeole] Fei gl whet “GaitA] Wik

JoloFEe] EEHIT= F7FSHAL QITH(31, 32). A A&
3} ®Ge/*Ga AU #|o|E]= Eckert & ZieglerAl2] IGG100
2} GalliaPharm®, IRE ElitA}F9] Galli Eo™, CyclotronA}2]
Obninsk ¥ iThemba LabsA}2} ITM radiopharmaA}of| A T
miaHs “Ge/*Ga A olEl7F QITH33). 2 “Ge/“Ga A
U o]El &2 titanium dioxide (TiO2), tin dioxide (SnO2),
silica 5 TFet S79 S&HA|IE AREoto] BaE o R A
e “Ga o R Rl 9 85T = A A=
ULk AR 22 B3} A &2 0 &2 A AHESto] &
=5 42 ®Ge/*Ga A Y o|E| 25 Fe’, Cu™, Ti*, A,
Zn’ 59| F4ol2E50] §&E £ 9loH, ol EXAEE
S Foj= g &= Q=583 Uglo] & 4= lrh(34, 35).
“Ge/**Ga Aol Q] AMHE7| T2 A|2AFAIC THE
Agk £ o)= 7| oA AHE-5FAL 1= iThemba LabsA}]
“Ge/"Ga A glolHE FRE7I7HS 971 2 3003] &
== @At Atk SHARE [“Ga]Ga-PSMA-11 AJAF A]
*Ge/"Ga AlUH|oE| 9] R-a7|7H 85 AYZSE 27
oFA] ool A2 WAFsF9] [YGalGaCl7t 8-& %A
U, A0 HAFsE o R 8% H ["GalGaClig A5
o HA|GEo| B A 08 Aot @Al YAEEA
o} EA|E0] AotEE 90 IA AFEAL} FHE
AE 5 5 At A1k 4 A+EE E Aol AHEE=
F71-8u 43A9]  Folut RAHN B 5o &4
735 HAIGEo] A5k 4= UL, AFH|9] AHL- 717
to|ut 7k 2 o] BAI7F A4 A% o]
%S & Qltt. SHANE 2 Q=T olA =& Aot @
g Y015 [*Ga]Ga-PSMA-112] /ol AHE-E|= 214
9 AokS AAIE L2 HASIIT, 7HAE 1 gH] F3 Al
EAZH DA R FUAA T & Aok AEH 0= A
Atk olol] “Ge/*Ga Al HolEE A AAT A7 0.6 N
HCIZ &5 A A28 9] outlet lineF-2{of| A =7}
A=]o] A dlele Aol &4 A2 &elskolth
S& Aot EAE siAst7] #loto] [*Ga]Ga-PSMA-11
HEA RS A u]g] HCIS “Ge/*Ga AU F|olElo] E&F
o] E¢ES AlASH: S A&5toint £ AdS B0l
[®*Ga]Ga-PSMA-11 g4 4417k AHof] HCIZ AFd 8% &

PSS AW A9 71 EASRI SAA G

o mok

S



= AL QIst o, ®Ge/*Ga AU ol E| ZELE] =7}
A 2 Aol A 7t AFd &S 285k
[*Ga]Ga-PSMA-11-& 3Hd3t o] & T o4 B4 213t =&
Aot @A WA= A] okt
“GaItA| RAMI Q] FE-2 2j7t=o] “Gal Qg 2Q1
A4S T 7 = ZECIEE EYUsto] #AISH] wize] &
J Al RG] F&ol2o] E¢ER ST 4% AP
£oll & TS & + Utk “Ge/"Ga A olE = §&
o]% ZaFQl “Geo] B E] o] DHFRQ “GalZ HIFLE]
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