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[ Abstract] Objective To explore the automated synthesis of glucagon-like peptide-1 receptor ago-
nist '"®F-AlF-1,4,7-triazacyclononane-1,4 , 7-triacetic acid (NOTA ) -maleimide ( Mal) -cysteine ( Cys) ¥ -ex-
endin-4 ("®F-exendin-4) , and verify its diagnostic efficacy on insulinoma with PET/CT. Methods Using
NOTA-Mal-Cys® -exendin-4 as the labeled precursor, "F-exendin-4 was obtained by constructing Al"*F one-
step reaction sequence and using All in one multifunctional chemical synthesizer for radiolabelling, purifica-
tion and preparation. After the quality control, "*F-exendin-4 PET/CT imaging was performed on 1 patient
(female, 55 years old) with clinical suspicion of insulinoma. Results Radiolabelling of **F-exendin-4 took
about 40 min, with the non-decay corrected radiochemical yield of (18.03+£2.67)% (n=3), the molar ac-
tivity>39.74 GBq/pmol, and the radioactivity concentration>390.00 MBq/ml. The injection was a colorless
transparent liquid with pH value of 6.5, and the radiochemical purity>96%. Results of bacteria and endotox-
ins testing met the standards of Pharmacopoeia of the People's Republic of China (2020). PET/CT image anal-
ysis showed a nodular high uptake of "®F-exendin-4 in the pancreatic body. The pathological and immunohis-
tochemical results were consistent with the characteristics of neuroendocrine neoplasm (G2). Conclusions
The automatic radiolabelling of '®F-exendin-4 is successfully realized by All in one multifunctional chemical
synthesizer. "*F-exendin-4 has been proved to be of clinical value in diagnosis of insulinoma, and is suitable
for promotion in medical institutions equipped with medical cyclotrons.
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1 AR BEFS . MINItrace BE H [0 J5e Jin 2 #% ( 36 [H
GE ~7]) 5 All in one 2 I REAL 275 4% ( LA IS
Trasis 2\ 7)) ,%’ﬂl{@ﬂ‘ﬁ @IJ%( high performance liquid
chromatography, HPLC ) 1% ( 3¢ [# Agilent 23 7)) , TC-
C18 250 mmx4.6 mm HPLC # (3£ H Agilent /NGIDI
HPLC-6111 Ji PR 75 (32 [E Eckert & Ziegler 2
#]) ; Biography mCT Flow 64 PET/CT {¥ ({# [ Siemens
24 Hl) 5 CRC-55tR U 4 3% BE 3 (£ & Mirion 2%
F]) ;Endosafe PTS P72 PLs A ( IE[E Charles
River 22 H]) 3 ESJ120-4 BT K (WL FH B A
BRZAF]) s PHSJ-3F 52855 pH it ( AR RL AL
A FRAFE]D) s WA (2 Thermo Fisher A H])

23RF M B, HPLC % 2 | AICL, , Z TR 4h
(AR AL A T30 ) ) 5 — 1 3 AR ( dimethyl
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NOTA-Mal- Cys*-exendin-4

[8F] A1F-NOTA-Mal-Cys®-exendin-4

1 BF-AIF-1,4,7- =R Thi-1,4,7-= Z R (NOTA ) - T R ik W ( Mal ) -2 BE 2R ( Cys ) ¥ -exendin-4 1A UL Kl = S His-Gly-
Glu-Gly-Thr-Phe-Thr-Ser-Asp-Leu-Ser-Lys-Gln-Met-Glu-Glu-Glu-Ala-Val-Arg-Leu-Phe-Ile-Glu-Trp-Leu-Lys-Asn-Gly-Gly-Pro-Ser-Ser-Gly-Ala-Pro-

Pro-Pro-NH ; DMSO >k — H 537

10%B;2.01 ~ 15 min, 10% ~90%B; 15.01 ~ 17 min,
90%B;17.01 ~ 18 min ,90% ~ 10%B., %ii# >~ 1.0 ml/min,
FEIRN 25 °C, FERERE Y 10wl ZRAMEINE A 220 nm,
(5)FEE ARG, B 370 MBq "*F-exendin-4 4351 il
ANAEBEK RGN, 37 CIRE , T0.1.2 4 hii
it HPLC A e vk, (6) 4N S N B E A, %
2l 1101 ks T CEGI S ARG
DR R Ul BA 5 AT R A

5. "F-exendin-4 PET/CT B4, ¥4 55 %,
5 AT IR R S AR A B R RS KR 2N
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TR 7 R WA K e B (BB T %) o ] Flow
BT 2 RE, CT RESEEHIE 120 kV,
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0.8 mm, FUGEE N TrueX+ CATHTR] 2 01A
L2 A B EA 21 A FEFRE, 5% RN
256256, i1 72 Siemens syngo VH210, TrueD T
VEuhpEAT G & F0 SUV,, %, %3 H 204 )1
BE2EREBE - DU)IA N REE B e 32 0t 2 At
Heofe (HEHES 2023 455 375 5) .
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1. "F-exendin-4 HZWbE R, [HHEM 44 5=
FF 4350 h 2.67x10* MBq.2.82x10* MBq,2.96x
10* MBq, FIH All in one ZIHEfL2A G AR 7T A 3l
A B(n=3) 4331155 4.92x10° MBq.4.29x10° MBq .
5.44x10° MBq "F-exendin-4, Hric #EAT %) 40 min,
TR IAER) 3 (18.03+2.67) %, LLIHEE>
39.74 GBq/ pmol , B PR B 4331k 447.27 .390.00
494.55 MBq/ml,

2. "F-exendin-4 a5 . RN TG 005 B
WK, TCA IR AT WLEE Y . pH E R 6.5, UMk
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3. "F-exendin-4 PET/CT A%, & F M E
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4.94 4.43 F1 4.02 mmol/L, {H¥})5 30 min 17 PET/CT
JE AR AR, B8 R AR A L2555 IR F-exendin-4
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Gz R AR e BRASE S | 7 R B Sy i 97
PEIAS 5 bR 40 ff e e A b 2 A SR R, A F AR
BB e EF% 5.5(+) . CDI10(+) . CD56 (+) . CD99
(+) EEERE A (+) MM AR (05 SR +) |
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AR R A (0 2800 R R ARk
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TR WY . BT GLP-1R #Y® Ga-exendin-4
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TR Ga BT H AL B, DRI AR ZE — i a7 15 i 2

1" F-exendin-4 H sh4k-& 5 191 FH T R 52 B, %t
A I HAEIR S 22 Wb ik A BT B S

ARG ESE NOTA-Mal B XS Cys®-exendin-4
BB TN, 1351] NOTA-Mal-Cys ™ -exendin-4,
VEAARICHIAN JREst AL'F — kRl 158 F-
exendin-4, FIJH] All in one ZIIREAL =5 WA H 3l
fbA B F-exendin-4, A3 T N-2-(4-"F-50K F &
FL) 2 F T VK [ N-( 2-( 4-" F-fluorobenzamido )
ethyl ) maleimide, "F-FBEM ]-Cys®”-exendin-4 1] &
W RTE R H 4 HPLC 2lifk, 38 580K 1E (175
PRk 18, 03% , UM PEVRICAERT 29 40 min, H ™
i A AE>96% , BA ST s i Al 4 P S TR . % T
PR VAR pH (B A N T R SRR bR, R ) 1
FEE RN R IE R E 25 i (2020 4FRR) ) Rk, A
E G SRS I A P BE A0 0O, AS T 5 T e PR
TR A Y K T 1 S FH A 7 it BB R B 22 11 ml, 7
i CBES PR 9.09% , BF T R, A
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"*F-exendin-4 PET/CT AR, {3 B LB bt i
PR F-exendin-4 A= PP SR | $R 259 5050 1o B HE
i, 5 sl i s a5 R —8 . 5% Ga-exendin-4
(¥) PET/CT FEG%E b 887, 2 b b A4 500 7 B % I bk
BIA WS F AT ULAR S S0 P 5 B JoR it 742 8
7 i A5 T e 3R Kk W, B AR AR RO T W W 2
SU R T R UL 45 IR F-exendin-4 15
U, AR5 B % S 968 240 Dt 9% A 2R SR IR S A S

B2 SR EE (4,55 %) BF-AIF-1,4,7-Z A2 T-5E-1,4,7-= 218 (NOTA ) -E R IV e ( Mal ) -2 e 22 ( Cys) *-exendin-4 (8 F-
exendin-4) PET/CT AR (Fikaight) o AL B F BRI LS5 T 4R 8 F-exendin-4 8 HL, F/NZY 13 mmx 15 mm, 567 /5 30 min fgkt #5407
SUV,, 20 5.9; BT 60 min BARFIWIRALE KR/ 30 min BAZARIF ,SUV,, 29 7.5
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JRSE A I 1 4 P DR A5 I3 e 53 5 10 9% 76 2 0 1 S
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