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[ Abstract] Objective To prepare domestic *Cu-1,4,7, 10-tetraazacyclododecane-1,4, 7, 10-tet-
raacetic acid-D-Phel-Tyr3-Thr8-octreotide ( DOTATATE) , and to verify its distribution and preliminary di-
agnostic value in neuroendocrine tumors (NETs). Methods DOTATATE was labeled with the domestic *Cu
to obtain *Cu-DOTATATE. The lipophilicity, in vitro stability, and pharmacokinetics were studied. Biodis-
tribution experiments and microPET imaging were performed on NCI-H727 ( somatostatin receptor ( SSTR)2
positive expression) tumor-bearing nude mice. The preliminary clinical applications were conducted on 10
NETs patients (5 males, 5 females; age (58.5+13.0) years) from Chinese PLA General Hospital between
May 2023 and April 2024. Data were analyzed by using independent-sample ¢ test. Results * Cu-
DOTATATE was successfully prepared with the radiochemical purity greater than 98%, log P of —2.609+
0. 051 and good stability. Pharmacokinetic experiments in BALB/¢ mice suggested rapid blood clearance of
the drug ( elimination half-time of 22.78 min). Biodistribution results in tumor-bearing mice showed that *Cu-
DOTATATE was mainly metabolized through the liver and kidneys, with significant tumor uptake at 1h
((2.519+0.273) percentage activity of injection dose per gram of tissue (%ID/g) ) and sustained high up-
take at 24 h ((4.331+£0.549) %ID/g). MicroPET imaging of tumor-bearing mice showed a slight increase
in uptake and good retention at 24 h, with a significant statistical difference compared to the blocked group
((2.197£0.250) vs (0.985+0.064) % ID/g; t=6.40, P=0.008). The tumor/liver ratios were 0.075+
0.007, 0.083+0.011, 0.118+0.005, 0.263+0.031 at 1, 2, 6 and 24 h, respectively. Preliminary clinical
application indicated that * Cu-DOTATATE exhibited good targeting in patients, and the liver radioactivity

distribution was moderate (SUV,, =10.62+3.46) , providing good image quality. Conclusion Domestic *Cu-
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DOTATATE PET/CT imaging is a promising imaging evaluation method in NETs with the value for further

clinical research.
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T 1 850 MBq *CuCl,(0.01 mol/L HCL) HIl A Hi 4
TR AT 5 % B TR, BT A T 90 C
10 min , @ HFFIMA 10 mg FUIRMLERA (F T 1 ml
TR K ) ZERTAOE , R A0 5 R VA T8 o G P B
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JEA I AR (2.519+0.273) % 1D/g], i 4H)A
24 h AP HR R T AR E[ (4.331+0.549) %1D/g]
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43514 0.075£0.007 ,0.083 £0.011 0. 118 £0.005 .
0.263+0.031,
R1 HHCu-DOTATATE J5 AR B[]
TE NCI-H727 fapJ8 B B A9 53 4 (%1D/ g5 x%s )

E A 1h 2h 6h 24 h
ik 1.671£0.391 1.786£0.109 1.794+0.198 2.649+1.875
i 0.168+0.033 0.217+0.063 0.432+0.042 0.53620.130
L 1.522+0.171 1.918+0.337 3.451+0.477 3.506+1.149
lils 32.624+6.677 24.814+5.877 22.221+5.451 13.628+3.743
i 1.994£0.129 2.429+0.686 3.757+0.703 4.579+1.106
Jili 8.009+0.871 7.366+1.972 8.653+0.798 7.431+1.785
=} 6.113+0.547 5.835+1.193 5.855+0.331 5.388+1.999

B 22.740+4.108 17.688+5.718 10.859+4.047 7.792+2.104
Jo 18 7.699+2.015 4.986+0.668 6.660+1.303 7.355+3.596
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FRVEZBR ORI T Ce/®Ga KAER) , H*®Ca HIE
HLFRE R = , L PET/CT USR5 1™ Cu 2
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B3 NIRRT R R (B, 67 & 1B
NHLIE ) (% Cu-1,4,7, 10-PU A 2235+ —%E-1,4,7,10-M4 Z R -
D- RN 1-HE 2R 3-78 2 8-BL #h ik (DOTATATE) PET/
CT BARE, A &HRREERZE; B,C. PET/CT K2 KR
R XU B L IR AL, SUV, 9 138.84 (iR ) 5D, E.
PET/CT W) B 7R ZE 3% B 5y kb8, SUV R 135,74 (Fi
EIR)

*Cu-DOTATATE )il £ Fl A= 7 BUA R X 3¢ e
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17 B ] 5 38 2 ) 25 W PR . FH & B0 LA R 1A
PRI ) MG SRR o A v, PR A i LS
i e A B2 M NETs . AHFSEH BARFIE AR
N 35 1 B -5 SCHER R A9 Cu-DOTATATE 78 A {A&
A ) AT AR B AR L) 7 e R R IR &
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AT AR B B T A T 43 Cu
M DOTA Z &P 212 M 25, b5 Cu ZE IR
FIESE U ) A f BB 3 i, 1 L el 2% Cu
RABAEWMEERTFZ — BN Cu™ W REEA Y
AU IR M, SRS, AT s R
HHIEXT AR VR BOR AR, 5 Pleifer 251" & %
(9% Cu-DOTATATE 7 IR 76 A A H 1 AH SE W 5% B 2R
AL ARG o A AR IE 5 E2% SUV 5 3B A9 1E
HHERS (18178218 INTE(AR  19.0£2.6; 1 IR .21.1+
3.0 07 11.3+0.8; ¥ :21.3£2.5) #H{l, FFXF* Cu-
DOTATATE B4R 75 23 5 M 9 28 8 ARSI 3K — [1] 51
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2 B BRI B 9 L #, £ Cu-DOTATATE
5% Cu-DOTATOC FEEZAT B AR, (R AAIF 52 A A

TR 11 48 B 32 2 38 2 U 3 ™ Cu™ TR S B0
SR Cu-DOTATATE FEAE ) R AR e PR 22 (X —
SN DA ) AR T AR IR A
L I B G (%) JHF 48 B T S M2 W, 2021 4F, Loft
L0 HE 35 ] NETs B 347 7% Cu-DOTATATE
FATE 113 h PET BARMRTREME Sk R HEST
SERPLURTETESHE 1A 3 h, PR 5 1 % 41 2100 ik
SR E AR AR AR R K PET SBAGS
AR BRI BE 1 A Z 25 m Pk, B R 5E
FFAEAER ML, 24% Cu-DOTATATE VESF/S 1 h PET
SAREE RAER TSR AT 24T 3 h AOZEIR W%,

AR FAIRAFFE— LR L2 A, 55— FEA &=
B ME VL E— 4 PE A Cu-DOTATATE 7E A 6] A
FE R B0 NETs (85 i g B (e 56—, ok
AEJT & Cu-DOTATATE F1%® Ga-DOTATATE 3k % 3k
[ LA, J0T A 2 R B A0 1 25 S T i e
0= RO U M R SRR S AL R, T
B FE NN B A=W 53 A 25 7, (BIX 2 m] 4
BET ARSI W, B2, Cu-DOTATATE
PET/CT ZA4%F T NETs J&—FhRAT J1 i AG A
F-B, M T Ga-DOTATATE ] fi B A7 Ilfs A 7 ]
WHES T R & RS
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BRI S B R R BRI SORE AR P T S L SR
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