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Abstract: Prostate cancer is the most common malignant tumor in males with high mortali-
ty. The mortality rate is over 11%. Prostate specific membrane antigen(PSMA) is an ideal

target for prostate cancer diagnosis. Using positron emitter **Ga labeled PSMA small mole-
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cule inhibitors for prostate cancer diagnosis, staging and efficacy evaluation has become a
world-wide focus. In order to develop a new **Ga labeled PSMA probe with better properties
both in wvitro and in vivo, a novel PSMA small molecule inhibitor * Ga-DOTA-ANCP-PSMA
was designed. The precursor compound was synthesized by peptide solid phase synthesis.
%8 Ga was labeled to the PSMA probe directly. The labeled compound properties both in vitro
and in vivo were measured. The purified labeled compound shows good stability in vitro.
Radiochemical purity can be stable in PBS and BSA system for 2 hours. The octanol-water
partition coefficient is —1. 42. Biological distribution studies show fast blood clearance, low
liver uptake, and renal metabolism. There are low uptake in non-target organs such as the
heart, lung and spleen. Bladder shows a high uptake, because the labeled compound mainly
excrets through urine. Tumor shows high uptake. In the PET-CT imaging study, **Ga-
DOTA-ANCP-PSMA is clear imaging in tumor, also shows good sensitivity and specificity in
PET-CT block study. This compound has good properties in vitro and in vivo. It may have

good research and development prospect for prostate cancer diagnosis.
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Table 1 Biodistribution of *®* Ga-DOTA-ANCP-PSMA

in normal mice

A 5, TS H A SRR/ (NID - g D)
W 15 min 30 min 60 min 90 min
Ifi. 9.41+0.57 5.1741.13 1.67+0.17 1.5140.08

w

PO .83+0.21 2.25+0.57 0.72%0.17 0.56%0.08
fili 4.8640.68 3.35£0.59 1.202£0.37 0.9740.18
i3 2.1040.20 1.6740.72 0.49£0.16 0.3740.09
fig 4.56+1.66 2.55+0.81 1.03£0.37 1.0040.28
=3 135.5448.36 61. 11£5. 29 24.99£2.79 20. 74%=1. 93
fike 4.004+2.05 2.97+0.68 1.01£0.19 1.1340.54
H 2.2840.65 2.98+1.52 2.24+0.46 1.09740.64

N7 1.89+0.24 1.6840.39

—_

.13£0.33 0.66+£0.43
N7l 2.01£0.53 2.01+0.28 0.65+0.08 0.49+0.21
e 5.09+£1.88 3.7241.48 2.6440.57 2.28%£0.86

H 3.34£0.58 2.49+0.68

—_

.20£0.70 1.08%£0.52

LA 2.6640.39 2.4240.27 0.41£0.22 0.7440.54
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ANCP-PSMA £ Ifil ¥ H ¥ B 38 P o 32 2258 1o B i
AR o T I 11 T80 S5 1 0 SR AU 7 0 U it AL B
Ji S /N R e R R A A G AR T
TP A s LA B 55 000 TSR 0 B I AR i
0 B B 5 R AR 5 TR RN BRI AR W o A 4 R —
. FEMURE A B P B L, 7E 5.15.30 min [y
THC ST P B AR 43 ) AT 36 (11 51+ 1.12) . (6. 13+
0.75).(2.3040.06) %ID/g. bfi % W 8] A5 4k , fif
Je ) RS PR 4 AT — 2 R B L 7R 5 min 22 A5 48 K
IR B . 2 5 BT R PR AG. X Se A o A
O RE S AF A Gals 32 9 0 1) 45 i A R A S B
o] N 5E i PET-CT 94 .

# 2 %Ga-DOTA-ANCP-PSMA {1 i 98 ¥ B AE W 4> A
Table 2 Biodistribution of * Ga-DOTA-ANCP-PSMA

in nude mice bearing LNCaP

41518, 5 FE LB A SRR/ (AID - g )
W 5 min 15 min 30 min 60 min

i 19.34£3.75 8.69£2.17 3.84£1.85 1.7841.01
L 8.00%£1.92 3.72£0.26 1.28%+0.18 0.81%£0.35
fili 15.76+£3.41 8.42+£1.41 3.79£0.78 1.9840.71
Jiis 5.42+1.28 2.26+£0.21 0.99+0.22 0.55+0.02
i 11.27£1.99 5.32£0.11 2.09£0.16 1.1340.30
= 132.02412.55 61.91+£4.31 22.5943.35 14.02+3. 42
fi 5.3341.77 2.3720.93 0.98£0.11 0.6940.31

6.414+1.22 2.904+0.17 1.49£0.21 1.3440.85

T8

N 4.6940.47 3.04+£0.58 1.66+0.35 2.14+0.25
Khin 5.0140.87 2.80%0.58 0.96+£0.35 0.7940.25

fEbe  17.68+4.08 15.79+0.80 6.57+1.60 5.64+1.49

put

5.474+1.15 2.71%+0.06 1.16=£0.18 0.8540.10
LA 3.46+0.66 1.80£0.26 0.69+0.14 0.35+0.01

Mg 11.514+1.12 6.1340.75 2.3040.06 0.6540.04

‘ij::?’l:3

8 Ga~-DOTA-ANCP-PSMA () #8/4E §2 1t %1
AFE 3. 23 A/ M LAE 15 min B 352 &%
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B 0. 719/ LA HE AR /B FE 2485 5 15 min
Ak 20 B 5, 4 WISk E 3. 41 Fl 2. 26,15 min J5 Bl
S B ] A2 K 17 328 T BRI

2 3 “Ga-DOTA-ANCP-PSMA #y40 /AF#0 Eb,
Table 3 Target/non-target ratio
of ®¥Ga-DOTA-ANCP-PSMA

HAE
FUVE S il
5 min 15 min 30 min 60 min
I8 /M. 0. 60 0.71 0. 60 0. 37
I8 /WA 3.33 3.41 3.32 1. 86
I8 /B 2. 10 2.26 1. 99 0.76

2.7 PET-CTRE&R

15 min B}, *Ga-DOTA-ANCP-PSMA 7 fif
LNCaP # R b #4719 PET-CT B8 45 R T
B 7, BB 7 AT AR IC A B I B A R
L, TR JHE 0 RO 55 88 1 B — o R AR R
RN A TR o A R { EOTING [ VAR o L
1R s XA T I I R i 2 v R A VR Y B
B BUTE O AL B 0 5218 S 7S v 48 s A i Jg
LEA W R . 7E BH T 45 S 5 o, W L
B BITE B E 55 e AT A A v B B 7R H B g B R
WA /b A b g r B T HR . X 2 W) R e
R A BT

(a) . ()

W4 1. 85 MBq **Ga-DOTA-ANCP-PSMA ; (b) , (d)——{E 4} 1. 85 MBq % Ga-DOTA-ANCP-PSMA

FAmHI 7 0. 05 mg 2-PMAP; () . (b)——E 4} 15 min J§ 814 (o) . (D) ——1F 4T 60 min J§ B4
K 7 ®Ga-DOTA-ANCP-PSMA ¥Efif 8 #1 Bl PET-CT 1%
Fig. 7 PET-CT imaging of ** Ga-DOTA-ANCP-PSMA in nude mice bearing LNCaP after injection

60 min Y 2 {5 25 3 /R, Ga-DOTA-ANCP-
PSMA 75 fiif 988 #8 BRI P 32 2 40 A 76 5 0 R % e
S i A R — 80 b B EEE
JIEHEME . 76 3 T AR S A% R R ORI A iR R A
AR T W] DL WA B R 0 . A BH e
S i 95 AR BRAAR P ) PR B BRI, L AR
BEHCS AEBH BB A — B, 7EZ AR i TR
BRI A SR IR AR e B B S L 38 A 7 S e
AT PET-CT (4 RAR 2 W, H A B0 1) R A8

FIAC I 30
3 N &

% Gabf it 19 Ga-DOTA-ANCP-PSMA Hf
P ic 38 A FR 0 2 A RE A0, 20 min W] S8 AR
54l B s gl B KT 95 % . PRI R e
PEUF 22 hN ST A 2% 4 R 4R 7E 950 & 4 . It
HA B0 3E K. ®Ga-DOTA-ANCP-PSMA
T B3 5 B R s A g A T B
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BIRAR FE g i A — E R, 72 PET-CT [
WIS L SR A 1 58 AR AN S L bR
B S AR T R T R B e A L e g
L1 T 1 B B B, Ga-DOTA-ANCP-
PSMA 7£ £ 15 min J& b8 A %8 5 (09 5505 1
TR AFL R T 0 B S B IO I VR v
B PET-CT BGCR  E£E A2 14 60 min
Ja AT AR W LRI M 215 . Ga-DOTA-
ANCP-PSMA B A B4 (1 7K P9 4 5T A B
BB 4 I A7) P R S M R 1) 12 R
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