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ABSTRACT %Ga-PET is of growing importance in the practice of nuclear medicine diagnostic imaging for neuroendocrine
tumors as well as prostate cancers. Following this interests, we herein present the radiosynthesis process of
[(8Ga]edotreotide ([®*Ga]DOTA-TOC) based on the fully automated procedure for clinical doses that can be
provided the reduction of radiation exposure and high reproducibility. The quality controls of clinical doses in
compliant with European Pharmacopoeia are also discussed.
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Introduction B 4 A §Edte] Ago] 7Hset B3o] AUtk Ga—63
= o8 WA #2] Hhe-E dutAom dAE oS

Ga—68 67.6%2] BH171E 7R FeAptEdsEdE ARgste] §E8hH olnf AR EE S5 5-10 mLa AR
YA EHYUAE ©Ge/®Ga TAY7](¥Ge/®Ga generator) Stk of2dt EF> A W WA e Al
ZHE 8&310] o]go] 7hsdltt 1961d %Ge/%Ga W StOE gEoo] Huls 20171 Qg YO R anion Ei=
7178 AL ke olFlZ(1) alumina, 1-deoxy— cation exchange resi o] XirgH} gl
1—(methylamino)sorbitol—(N—methylglucamine) th(3,4). 0|23t HHe %%’3}% ‘374]94 —?7}3‘3 A7) A
polymer(2), tin(Il) dioxide, silica ¥ titanium(IV) dioxide QElEZ Ao g o urly|E 714 Ga—682] A$- J
T2 7o R FAY, Ak e oo g §ETto] ARG FHOR e YA A pEE HoETH5,6). wet
Eof gFo} Fofl= tin(ID) dioxide, silica ¥ titanium(IV) A o= 85 I 5 Ga—68 WAksFo] = 235}
dioxide 7|9t AY7|7F =2 AREE AL Qlek, WA7|9f A= H EFYF 32 ol ARg-S}= fractionation ol &
Aol whet eFzke] Apol= QLo #Ge/*Ga WA= “Ge o]-&HaL Utk HMAAH R Ga—682 TAY7] 3Fo|E2
HARs 50 mCi (1,850 MBq) 43 7|22 ARE 715 37] Afo|ZREET} HAA o] B Qsle] We oL 18
= 9-12 7idolm, oF 300M9] 8Fo] 7hssith, Yt e NA Ga—68s o]-&3t thgRt AT AR} AN A4S
2 85 % oF 6AIt Fofl Ga—68 WAsYo] Hd &=l kL Qlow, I Fofl tiEAQ [FGalo = EY LEfo|=
755 1Y Ao =dehy, BE 70%2) Ga—630] 825 ([%Galedotreotide, [¥GalDOTA-TOC, Figure 1)+= AUtE
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AEFE 4284 (somatostatin receptor)?] FAAE T2
B o83 WEHA T 2ol 783 HAMI o oot
(7-9). @A ells 20149 2AEAA A2FE 55O

7Fssto] AR UEHES S} 2tk 78514 o851 3l
o}, & oA 417

Figure 1. Structure of [*Ga]DOTA-TOC

Materials

[“Galol=Ed|2Eto]= F=Ato] ApEdt AYiks s
AR BR71E IGG100 (Eckert & Ziegler Isotope, 50
mCi), Ga—68 §5& 913 AUA HZ= NE-1000(New
ARgsEl e, A d A=
TRACERlab FX N pro (GE Healthcare)E AME-5I3T)
(Figure 2). Ga—68 8&& 913t 8Ho= 0.1 M g4 &
(ROTEM, #KT720P) 5 mLE AMgslgion] AL
(DOTA-TOC acetate)= Futurechem Co. LTD, (#FC—
2153)0014 LUsto] ARE3HTE 1 M Sodium acetate ¢+
ZQHe godium acetates Sigma-—aldrich #S8750)=
HE EQslal 27 Fisher Scientific #W9—500)AF
oAl FHelste] AlzskGiT #EA] ¥ES & CI8 light 7HE
2| %] (Waters, #WAT23501)2 A+&3to] He] A stgo

o, 50% ofehZ/AR|4H4 GH (A ek Sigma—aldrich
#493546, AAHe FLAF 20 mL AMP) 22 &5

Era Pump System)<
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sttt @FZE= AEF (0.20 um, PALL, #AEFINTE),
GV(0.22 um, Millipore, #SLGV033RB), GS(0.22 um,
Millipore, #SLGSV255F)E AMgate] ElAE sRich, =

=3} Az AAE 2 Qe AR, AgA] Bz
2 wRly)o] AL 5 mLo| AL A2kE Az HE

= 8Ga—28719) inlet—lined} AAs5}aL
oA AR] 9] QMA—inlet—line¥} AZATIATHFigure 2).
Ga-68 894% §% % AFRALA 1) 3-way UEE o]
8, BB YA 5t S SOl S HES 44l
o}, As 1A & A% S s9E VDC-505 (Veenstra
InstrumentAD)E o]-§-sto] skl on, Etof 7]EH
AstebA =8-2 non—decay corrected (n.d.c.) $&Z 7]

Astsiet,

outlet—line> Z}

Figure 2. Configuratin showing ®Ga-generator and syringe connection to
TRACERIab FX N pro.

Protocol

1. Ga68 8=

Ga—TY7| 25 Ga—68 & S5 AR W
A ES A7 AFEsE Al Al2EE s 9
o AR HEE st o, A ddA ] 3—way Wl
B z2kE AR F9 Zo] 2 W 55 1#ske] 2 mL/min
o] &g Z=Eokgirt A Whgo] ARSH Ga—68 -89
E52 elution profile (Figure 3)& 7|RIO2 E5Y WA}
5 FE7F #E 2 mLe| gont 2] o] o] § HEs A
Aot AHEE 68Ga—T4Y719) elution profileS <15}

7] 918} 0.5 mL4 B8lsio] Z}7he] WAlsFE 24519

o



o, & e 53] v 2}l & 1 ANE A AR AL
glof 2851t 2FH o2 HA -2 1.7-3.7 mLo] &
=5 84& 6023t 23t} ARgstgl e, ofu YAk
< A 5 mLe| g4 o2 S-S ufe} vl wj 91-93%

of AR5 9L £3T 4 Usirhn=5).
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Figure 3. Elution profile of %Ga-generator
2 RIS EAERIC| 7
AF5-3Hd 4] = TRACERIab FX N pro (GE Healthcare)

2 A8 shon, o5 ARt 1Y dof AL, 42}e] 4}

89 Aloke 5 1o aoksgic
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Table 1. Reagent in each vial

Vial Reagents

Vial 5 (V5) D.W. (3 mL)

Reactor VU hum aceate (03 mb)
Vial 41 (V41) Saline (9 mL)

Vial 42 (V42) 50% EtOH/saline (1 mL)

Vial 43 (V43) D.W. (10 mL)

3. [BGalo|=E|QEI0|E FAlHO| K=

& W &%, pH, Bk ARRE RESRE, A oF 9

W £7 59 vsel 02 AR S8 WS 3

[e

O AERAAAE 4 A, vle) e AH 9@ 2

N

E2ESS theh o ES o|§5t0] BE ulolok} el
AHFGOR, HEHOR 3 SR FIh 4K F A2

(vacuum, heating, air ©]-&)3}o] A8-5}ict,
@ #FA W35 flef vhgo] fEE AEaddalet

&
|‘

Tearmama Dt

www.ksramp.or.kr 87



Hyun Sik Park, et al

AR Hof A5 SOl Akl e, ot Ga—68-
2 mL/min®] £ 2 §EAIZH,

@ 27] °F 1.7 mL7HA| = waste vial®& 8=A1%3, 1
T AEFARA Ul 3-way WEEZ o], 6027 W87
(reactor) 2 o|¥ W& WSt 53 AR =71 &
< 2 mLo| 8 SV 2] o] 0]-§ H=F 3Tt

@ WFS- 8919 pHE sodium acetate &-84(0.2 mL)
S AMgato] pH 3.0-3.52 2Astom, ZGA| 50 pgt
93 of| A 77 HF-2-5}% T}

©® ¥k 8715 Aeo® YA & &g 3 mLo
Si(Vial 5)F A715t £ 348}l o] Cl8 light 7HE 2]
AJof| S2A ZTE,

® 10 mLo] Z5F4=(vial 43) 2 ZF-81S A A 3+ 3 50%
EtOH/saline 89 (vial 42)2.2 [68Calo| = Ed| L Elo|E &
g&slglon, AAE4(9 mL, vial 41)E 7} A7KEE 5
HAUE (AEF filter, 0.20 pm) O 22X A 2E AF5FS

i)

E

IT
Sae

AlzE [*Galol=Ed e o= ‘71“/\]’0”—4 wadele A
Ay HALEFERY 4m, BRIAY, pH, ZE8T, Ge—68
contamination, W=EFA ¥ FHAIE s HFEH &
AgARe] FEow Astant. 44 51l KeVe A
A 5 e HirelolA gelski [“Galo=Edd e

o]= A9 radiochemical identitys= GAF HA|Z=Z

r>~l

u}& 121 (Reverse—phase high performance liquid
chromatography, HPLC)S ©]&3}1 FZFEZ(ABX,
#9703)3} FA] Fdste] SU Azt 8&dS B3 &
Atk Figure 5C)(10). WA k= radio—TLC
(Thin layer chromatography)& ©]-&35}] i) iTLC—SG 1,
0.1 M Citrate (®¥Ga: Rf = 0.8-1.0, %Ga—DOTA—TOC:
Rf = 0.0-0.1, Figure 5A) ¥ i) iTLC-SG II, 0.1 M
ammonium acetate in 50% methanol . water (%Ga: Rf
=0.0-0.1, ¥Ga—DOTA-TOC: Rf = 0,810, Figure 5B)
Z 7oA FelskYtt Ge—68 contaminationS A& ok2]
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Ga—68 WAts = ST ¥ 5UT AMES oF 48AH W
AR ZH4f|A171 2L, full-open—window (15—2,000 keV) %
Ao A 7B = 243}9] regression fit (counts per
minute versus kilobecquerel)ol] whe} AAtslict, o]2]9]
FATE = dieil=obd ARt R ol whek AR sk

Representative Results

[(“Ga]oll =Eg| 2eto]= F=AH O] Ap53] A2E 913 &
PAITEE oF 228 2~ Fglom, [68Ga]°ﬂEEa]iE¥°]E
FAtH O] whALskelA] g2 Wt FH £ 624 £ 1.4% (n
= 27, non—decay corrected), WA %X radio—
TLCE o]g-3to] F 7FA] 2710l|A] gR1s1lE o 99% o]
ollt}, FAT = A4, ERIAIY, pH, ZH+8vl, Ge—68
contamination, ANEEAl U FFAE 52 Eslslo] H
e A BF AR 7o WSS gl 4= Q)

ATHEE 2).

Discussion

A7 g [“GaloleEd eEto]= FALK O A2
& 59 Ga—68 82 o]gsto] Aol 53
2 85 Ga—68 92 AR AE A
A3 Z?Jo}ofl g sk o] thZol it ot
2 Aol Al St AR MRS Ga—689] 85 AT
“Galol=Ed 20| = AN S] Bt I 7HA] A5}
2 22 QA (AR 8 62,4 £ 1.4%, n=27)
Ao WAl Eo Hagkelk o QIolTh ER
| AR AE A ol =7t HA] ¢kl 2|4gte]
o= /M= AedEA o= S-85te] AR 2 4 3
2oz getdn), e Az AAgs anros A8
717] $18i A= Ga—68 A of] AMG-El= e AR S5
= trace metal S5 o)A ARgdlof 3 Ao ety
FETE ¥hg 84 0] A3t pH 2Ho] Al &l S

VIS T FA O AREE= A9 oFe R
o= 5-8sh= 2t 31870 vg/person)oll 54 50 pg=

ol
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Figure 5. Profiles of radio-TLC (A and B) and HPLC chromatogram (C) by co-injecting an authentic compound and the collected radioactive fraction.

Table 2. Results for radiosynthesis and quality controls of [#3Ga]DOTA-TOC

Specification? [¢8Ga]DOTA-TOC
Radiochemical yield (%, n.d.c., n=27) 62.4 +1.4%
Radiochemical purity (%) >91 (ITLC-SG I: Rf 0.05-0.1); >99 (Passes)

Visual inspection
Radionuclide purity (KeV)
pH

Radionuclide identity

Residual solvent analysis

Endotoxins

Sterility
Ge-breakthrough
Terminal filter integrity

Synthesis time (min)

>91 (ITLC-SG II: Rf 0.8-1.0)
Clear, colorless, no precipitate
511, 1022

4.0-8.0

62-74 min

acetone <5,000 ppm
ethanol <100,000 ppm
<175 EUNV

Sterile

<0.001%

>50 psi

N/A

>99 (Passes)
Passes

511, 1022
6.0-7.0

Passes

acetone <50 ppm
ethanol <70,000 ppm
<2 EU/mL

Sterile

Passes

Passes

22 +1

Reference 11
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ARgsto] 2| 28}stglom, 30 pg olsto A= v
23S (<2 mL) Hw A =& PARRIEH 85
FRoU, WS =5 SVl wet o] ks BAEde 2
olAU AE o] Wkt [#Gall=EY LEfo| =5 A &
P8 57 ©E £A48-2 Millipore GV > Millipore
GS > Pall AEF &0 & ko 5% U|9]9] Afol& H Yt

O

Conclusion

E ¢ Lo A= fractionation HHE o]8-3kod [68Galol
L EY QEto]E FALN O] QMAYTHE A58 A& V&S 2

612 GarFEMA-11 55} 0ol 244 -40] 2ol o2
a-68 T4 PARIREY] AFo Azolw AH O
48 7Kg Ao ARE

ok
Y Q
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