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Abstract: At present, PET/CT (or PET/MRI) is a powerful imaging technique with the
highest sensitivity and spatial resolution for the early diagnoses of major diseases, such as
cancers. PET/CT (or PET/MRI) relies on PET radiopharmaceuticals, especially heavily
relies on F PET radiopharmaceuticals. However, with a market approval of FDA for the
first ® Ga radiopharmaceutical (** Ga-DOTATATE) in the world, *®*Ga and its radiopharma-
ceuticals receive more and more attention. In this review article, firstly, basic nuclear char-
acteristics and chemical properties of gallium were described. Secondly, the requirement of

design for bifunctional metallic chelators was suggested. Then, the advantages and disadvan-
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tages of some common gallium chelators were discussed. Due to the high affinity and selec-

tivity of 3-hydroxy-4-pyridinones (3, 4-HPs) to Ga(]l[ ), the newest progress of 3-hydroxy-

4-pyridinone multidentate chelators, which were used in gallium radiopharmaceuticals, was

focused on. Finally, the prospects of 3-hydroxy-4-pyridinone multidentate chelators in galli-

um radiopharmaceuticals were also proposed.
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Fig. 1 Formation and structure of metallic radiopharmaceutical
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Table 1  Nuclear characteristics of commonly used gallium radionuclides

M it 56 Ga 57 Ga 68 Ga
S H Y A 7 R 66 Zn(p.n) % Ga 55 7Zn(p,2n)% Ga 55 Ge/% GaR 4 1%
AL LT (R R EC(100%)—>%"Zn EC(11%) /8" (89%)—>%Zn
(EC,43%) /8" (57%)—>%Zn
Py B I 9.5 h 78.3 h 68 min

A ESi D) 511 keV(114%)

93 keV(38%) ;184 keV(24%) ;300 keV(22%)

511 keV(178%)
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Fig. 7 Structure of derivates of THP
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K 8 THP-NCS-RGD(22)F1 THP-Ph-NCS-RGD(23) fif {2 4 #y LV
Fig. 8 Structure of THP-NCS-RGD(22) and THP-Ph-NCS-RGD(23) !
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Fig.9 Structure of THP-TATE!

2% 2 DOTA-TATE fil THP-TATE 1% Gakgric &5 4 2 45 5 kit
Table 2 Comparison of * Ga radiolabeling of DOTA-TATE and THP-TATE!M?

PET ¥ i g /°C i [ /min TR A2 7 R pH fid 4 4/ nmol
DOTA-TATE 80~90 5~10 >95% 3~5 7~30
THP-TATE 20~25 <2 >95% 5~7 10
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THP-TATE 437 v, 5 45 5 A #0801 5 141 2 J)
i PEG 4% . BT PEG #f B 1778 , B8 & 3k A fn e
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TATE) 0 58 45 1 THP 25 X T ik # & 78
A% 5 2 s AR v A9 07 P RS BT 4 A S LA T 52

SCik[43]F) F THP-mal (& 7) 3% 45 7 30 1] 5
A1) it 2 e e g e S R BT I (PSMUAD SRR e It 2
SERER AV REPIA J591 1A R Bt scFv, ®Ga
#riC THP-mal-J591c-scFv [ 3 & P, 45 4 15
CE i o pHL AR id B B/ F 5 min, JCE L2
FERERTF 9700 bRic W AE AL R e . AT
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#],%Ga(THP-mal-J591c-scFv) 2 31 1 P o i 4=
W 53 A RV 5 o LA B S T I R AR
28 W AR EE A RS BE . 60 min B35 B4, 250 AE
DU145-PSMA i 78 B o A W Sk 1 i 83 8 B, T 7E
DU145 FL(PSMA [ M . F L, Ga
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Fig. 10 Structure of THP-PSMA*]
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Fig. 11

Structure of dendritic targeting bifunctional chelators HP;-RGD; (26) and HP,-RGD; (27)!%
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RE B R 2T R, PRI I T e 82 A B 9 AR e ) K
WEAL A RE k2. ©Ga(HP,-RGD;)PET &
B W R ORI RGBT R 2 B2 # .
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Table 3 Stability constants and partition coefficients of complex

of M*" and KEMPPr(3,4-HP), /KEMPBu(3,4-HP),>"

lg B

[LGRES lg P

AlLH,L, Fe,H,L, Ga, H,L,

KEMPPr(3,4-HP), 39.33(2) 41.50(2) 41.00(8) —1.04
33.62(3) 38.91(2) 37.62(2)
27.21(1)

KEMPBu(3,4-HP), 39.84(3) 41.98(2) 41.78(7) —0. 62
33.87(1) 39.08(3) 38.34(3)
27.95(1) -

X4 8 BT 5 il ik KEMPBu(3,4-HP),
T T G P 25 B B e i AR ks X R O B
18 3 2T TEA 7 A S LK L BE TR At A B2 4T 4 )
B, X TR A Y 4 B AL 2 2 TR R 38 S B
HRR AT SR IR 1 A A AR W A 9 1 R R
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FEHL PO AR B B A B
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N-BLCGR 3O -L-# & R (ANTA, B 13) 4 =
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I ERES] T ANTA FL. 53 T — RN B L
#F ANTARC(3.4-HP), (| 1374 H A . % WF
FEULIE AR FF R Gabr i 3 22 357 B WL 1) A %5 & 7
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Fig. 13 Structure of ANTA(30), ANTAR(3,4-HP),(31),

and possible structure of their gallium([l[) complex
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