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Preparation of Tc™-TP1093 and its bio-distribution and kinetic characteristics in

healthy animals

Ren Hao, Zha Lin, Feng Shibin, Tang Bo, Li Qianwei ( Department of Nuclear Medicine, Southwest Hospital, Third Military
Medical University, Chongqing, 400038, China)

[ Abstract ] Objective To prepare *Tc"-TP1093 for imaging with a high labeling rate, and to investi-
gate its bio-distribution and kinetic characteristics in healthy animals. Methods G (D) AGG-Aba-ATAQ-
SAYG-NH, (TP1093) was synthesized and radiolabeled by *Tc™ using stannous chloride as the reductive agent.
The labeling rate and specific activity were determined using paper chromatography. The physicochemical prop-
erties of the radiolabeled peptides were determined by stability test in vitro, serum albumin binding test and oil-
water distribution test, respectively. The tracer kinetics in healthy rabbits and bio-distribution of *Te™-TP1093
in normal mice were observed through caudal vein injection of the labeled peptides. The dynamic distribution of
#Tc"-TP1093 in organs of the rabbits was observed by SPECT imaging, and the time-activity curve (TAC) of
the main organs was drawn using region of interest( ROI) technology. Results The labeling rate and specific
activity of *Tc"-TP1093 was (97.23 £0.87)% and 15.91 +0. 62 TBq/mmol, respectively. The radiochemi-
cal purity of *Tc"-TP1093 was (93.34 £0.91)% after placed at room temperature for 4 h. There was no
significant combination between labeled peptide and serum albumin, and the oil-water partition coefficient was
lg P=—(1.68 £0.09). The kinetics characteristics of the radiolabeled peptide in healthy rabbits was in accordance
with a two-compartment model with a weight factor of 1/c, and the t,,,, t,,5and CL were 2.689 £0.541 min,
69.156 +20. 342 min and 5. 029 + 4. 381 mL/kg, respectively. The bio-distribution and SPECT imaging
showed that the blood clearance of Tc"-TP1093 was rapid, the radioactivity faded rapidly in soft tissues, a
radioactive defect area was observed in the stomach and thyroid, and a low radioactive area was observed in the

brain. The radioactivity in vivo was excreted mainly through urinary system and slightly through gastrointestinal
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and hepatobiliary systems. Conclusion

?Tc"-TP1093 can be easily labeled with a high labeling rate and

specific activity. *Tc"-TP1093 can be prepared into a one-step lyophilized kit due to its good stability, bio-dis-

tribution in vivo and kinetic characteristics.
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YA PH 7, 38 5 5 4 A R T TNF A2 44 ( TNFR) A
HAEM LAY =6, WF9EIESE, TNFR 756145
R LR TR S e LI TR AR 5 2 ROl
P 200 T S e APk TN e H 2 o 2 i Ay
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ARSI TE T RN I Z IR 45 5256 7, ATAQSAYG
J\HKHE 9% A 25000 ) 35 = 19 TNFRFH 4% i 98 46 g 4%
SN AR SR GE S AR AR 45 G (D)
AGG-Aba-ATAQSAYG-NH, ( TP1093 ), | A I A9
G(D)AGGY Bk A R BTy fig 3 & 7, 52 B X ATAQ-
SAYG (1 Te" [ Bz b ic, i 45 br i RAF & AR E R
(197 Te"-TP1093 , #4 it H 7 fekt B 3h 4 4% P9 114 25 9 43 A
KBy 12E e 5, R i — 2 I Jé TNFR PHAE R 2+ i
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1.1 ##

1.1 FFAL Millenium™ MPR SPECT 1 Entegra T {E
Wi (GE AH]) ;GCO1L B y e i EU (B HAXER A A
RM-905a A3 BE 11 ( 5 E 7 255 B ) s DHZ-C #8438 = fe 1R 4k
AL (TLIR R LI B 45 ) 3 CPA64 B HL K1 (Sartorius 2
) ; SIGMA3K30 Y5 3 B0 ML ( Sigma A F)) 5 E B R4S (3
IRERNTD) o

1.2 FElFI SR 287 Mo-" Te" & /L% (Na” Te" O,
A EE LG > 98% , bt JR T R B A FRA ] ) 5 SnCl, -
2H,0( Sigma A7) ) s B (L% > 99% , 5 P B AAARAT BRA
) ;Sephadex G50 ( i fb 4351 ) 5 40 ML A7 & (IMEC 24
F]) ,3MM {433 2 47 4% ( Whatman 23 7)) 5 oAzt 30 4 B 72 43 47
4l

11,3 Segshy @R H AR RE 4 12 H(4~5 A,
iR 1.7 ~2.3 kg) AEBERBI/NR 35 H (4 &, (&5 &

18 ~22 g, MEMERS) , AR =R K2 S g sl o 4t

1.2 F&%

1.2.1 ZIREHRAH S REGHRMEE  ATAQSAYG
JIRZEHE AR W) B IR A )& ORI 22 6 A
FUEIAHD A L, R BER AL . A it B ol Z IR HoR w5
WINREEE G 71 G(D) AGG-Aba #17{HEE, 155 G(D) AGG-Aba-
ATAQSAYG-NH, (#X}4»FJfi 4 1 093, & #K TP1093, & 1)
B =42 HPLC 4lifk By % , fh2g 2l il 98.81%
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al R™ "NH,H 0
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N¥i  Gly C ¥

E 1 TP1093 ZHREE

1.2.2 PTe"fRid TP1093  MR4ESCHR[ 7 - 8 ] AbRIC ik If
VEIE 2 Btk 40 T R A7 45 v 43 30 A B2 K il 1) 22 JIK
TP1093 (10 wl/10 pg).200 mmol/L HCl P % fi# B ] Ay
SnCl, « H,0(10 wL/15 pg) .67 mmol/L Na,PO, 150 L Hréfitk
e Te™ 200 WL (148 MBq) , SRS ARFN 370 WL, K2 14 5
pH 2y 10, 38 & % #, %= i % % 30 min 58 B K B A
64 mmol/L NaH, PO, /&R pricia W pH W E M (pH R 7.2 =
0.1),
1.2.3  MEpmic 2 Kot 8 i 4R JZ BTN ARl 2
PR EWZ 3 MM EIEA0Z T, S aiAa R IR (I3 1) #0
30 % EK vy LBy Ky =12 SORTIFFINL) o RICIRG Y
FERIFA T ZGeh,” Te"-TP1093 5K 45 (¥ Te™ 0, + XH,0)
[ RO, REES”Te™ 1 RK 0.9 ~ 1. 05 FEJRIFH T R 58P
IBZIK RN 0.8 ~0.9, KL5E7 Te" ) RN 0.7 ~0. 8, K
RN 0, 4334 T I HEFRIC 35 Lis B

FRICaR = I T JE SO PR AR - I3 1T 5 A5
SR

3% BE ( TBg/mmol ) =% Te" 3% B (TBq) x FRict %/ TP1093
b2 (mg) /SR x TP1093 AHX} 73 ot i
1.2.4 AL 5 E
1.2.4.1 {RAMEEPESLER PRioi R E IR T CE, 40T
1.2.4 h 47 3 MM 35402 87, 7155045 B R A i i S 2 4t
J# (radiochemical purity, RCP) ,
1.2.4.2  MEFEALEEE 100 wL fric Z k(74 MBq)
5100 pL iE% NGRS ,37 CRBHTIRE 2 h, EET,
I 100 WL 17 Sephadex G50 4 JZ AT, 43 Yic B Y it ¥ 300 o 4
TR , A LV 50 R TR S 1 i R . TBUAH [RD 35 B A A i
WA 10 mmol/L @R ERZ v (pH 7.2 ~ 7. 4) i B 5
200 L, [6] Bk deq i 2T, B Xt IR
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1.2.4.3 g/ KA EesEss SMSCER[9 ] ik, IR TK 10 pL
(74 MBq)* Tc™-TP1093 400 wL PBS(100 mmol/L) 500 uL 3¢
BT, 12 000 r/min 2.0 4 min, 53 31 A AILAH FZK A 004
FEH10 WL A1 100 WL Z3AE v, y St 400 e o P4k
(cpm) o ZRFKIE S5 T X H Mg/ K Bl R4 (lg P).
lg P =1g(A MUAHBE B AR BT o

1.2.5 JRERS)JIE S0 WE 9 J, L5 ks 7 5
200 pL(74 MBq)® Te"-TP1093, 43 % F 1. 5.3.5.10,30.60.
120,240,480 min POSHINH- 2§ Kk 1L PRI,y S A0
R PETTHEL (cpm) , 525 bR HE IR AR IE J5 T IR0 P e
B (KBq/L) o AR 3) J7 25k 44 (DAS 3.1.0 ) , Xt 5
G A AT 2 I YR Pl - (R R o AT — L L A
R, L1 1 e B L/ A A R 2R 80 (e o IR vk
JRESTINAE ) X 5% B AR 5 100 VR S P e R 4 25 - U R A Ak
DL F ARG ALC A R*E NS , 45 4 SC e 5 LA AR =
RERIT BB A 19 HL 358 Se TNFR 78 1E 5 1R N 19 32 38 52 Fr , % 7 ==
BRI TER A /I

1.2.6 IE®/NEMENAAESE 30 HEB/NA RS
Fika o 4, B 5 R, 5 RLRE#kiES 0.1 mL(740 kBq)
P Te"-TP1093 , 435 F1E 515 1.10.30.60.120.240 min 324 %
SEG/IN BT AR B , T B 5 A A 2 2, R ) L
PET L (epm) , &S IR 1E S5 1T 58 4 oo 20 2B IBORI S P it
T AR S B E 4B (ID% /g) o

1.2.7 (@RERBG KRBT R M ERNE E A
g, BT SPECT 4L T 7, L FL & IR RE = 2 PR v
RAZSEK B BEIE 140 keV, T4 T8 20% , 1[4 128 x 128, i K
FB(Zoom) 1.33, L H-L Bk TE 4T 0.2 mL(74 MBq)™ Te"-
TP1093, 57 EP LA 1 i/ min S%4E 60 min, 3435 1.5.2.0.3.04 h
2 F) R R TE TR T S SR AE AR 1 T, P U5 A oA s S
PSR, FERI A ROT AR 4347 22 41 21 8% B Y i i) -
T Z (TAC) o

2 #R

2.1 ARt R wiEE SRR

# Te™-TP1093 [ ARIC K (97.23 +0.87)% , 1% &N
(15.91 £0.62) TBq/mmol , Z JR A E 4 h J5 b4l Ky (93. 34 =
0.91)% ,”Tc"-TP1093 5 A I35 % PBS IR & )5, Pi# Sephade
G50 #H)JZ M BEMME Y TAC IR FEA —F (& 2) , BirE R W EH
R, FRiC 2 BRIE/ KT R E 1g P2l - (1.68 £0.09) ,
2.2 RERRHRATEH AT

PTe™-TP1093 7 fit FE K Bk P ) 8l 12 B B A hy

I/ B AR A A5 30 L R0 B e R B - TR Sk R Xy
Cy,y =998.365¢e" ™ +561.768e™ " 2 rf C My Ifit 8 e S 1k v JiE
(KBq/L) ,t i BHAric £ A5 A 18] (min) 5 Z AR P 1 7 B
NS HIE1,
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VEBLBOICEE (1)
B2 Sephade G50 #E#T T-A Bk

®1 PTc"-TP1093 EREAEREAMENHESH (n=9, x+s)

LS 254 ZHUE
t1/26(min) 2.689 +0.541
ty/2g(min) 69. 156 +20.342
V1(mlL/kg) 384.227 +163. 546
CL(mL/min) 5.029 +4.381

AUC(0-t) [ KBg/(mL * min) ]
AUC(0-% ) [ KBq/(mL * min) ]

281 402.877 +114 645.384
285 760. 415 +13 846. 675

K10(1/min) 0.007 0. 005
K12(1/min) 0.198 £0.023
K21 (1/min) 0.213 £0.047

2.3 EFDORAAESSH

bk TE 59 Te"-TP1093 J&, 1M 38 A 5 P M 1 min i )
(2.80 £0.33)ID% /g % Z 60 min B[ (0.22 +0.21)ID% /g,
T 90% 51 min B AR B e R (9. 14 £1.19) 1D% /g,
60 min B TR T 86% 530 min JFFAE 0T 1 B AR 19 [R] ), B 3 7%
SFPUE HH B O R R S A 43 A i s [ B 920, 30 min
S S WL PR TR 1 5 I 2 R B A TR PR A R (R 2)
2.4 HERXRREHK

B IE S Te™ -TP1093 A% /5% : 1 min XUEF L0 I BT 2
S BT A BT P AR B P ) 80955 55 min BRI S T 48,
I B[] B S 4858 530 min BREHZH S0 ER B IR , A2
52, B T WL/ S RO A A 5 S ARG R v X R R
PAIX, SR LS5 O R R I SR AR AR 2 (B 3) .
HEAARICZRRG 60 min PYEhAFLR G ROL 4347 o, O JE L B
I JHRE A ILPY T-A i e BT [l 2 Bk (& 4) .

#£2 PTc™-TP1093 E#/INRERNEWHH (ID%/g,x £5)

1] 1. oL Jiti Ji 5 17} LA i ]

1 min 2.80 £0.30 1.35+0.43 3.92 +£0.80 2.29 £0.40 9.14 £1.19 0.64 £0.32 0.85+0.16 1.27 £0.28 0.13 £0.06
10 min 0.72 £0.20 0.26 £0.22 0.86 £0.29 2.07 £1.00 3.04 £0.48 0.78 £0.45 0.23 £0.14 0.48 £0.21 0.04 £0.01
30 min 0.48 £0.30 0.12 £0.06 0.35 +£0.07 1.22 £0.19 1.56 £0.23 4.27 +0.50 0.15 £0.05 0.33 £0.08 0.02 £0.01
60 min 0.22 £0.50 0.06 £0.01 0.21 £0.04 0.93 £0.14 1.20 £0.18 0.77 £0.36 0.06 £0.01 0.19 £0.06 0.01 £0.01

120 min 0.13 £0.02 0.06 £0.01 0.26 £0.10 1.25£0.40 1.01 £0.15 0.91 £0.38 0.09 £0.03 0.26 £0.06 0.02 £0.01
240 min 0.08 £0.01 0.04 £0.01 0.13 £0.03 0.64 £0.13 0.80 £0.12 0.10 £0.05 0.03 £0.01 0.14 £0.04 0.01 £0.00
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A B I C D LA
4 ROI £#7” Tc™-TP1093 K% BG E EHA LS E I ial-A 5T 2%

3 it

Or TGN 032 T LA 8 P A b R
PRI 2 TR 7 B R AR YE . i B2 2 Ak i
(G T AR I T LA R 43, S8 LUCHT M 2 i
PIEAA R A 4T3, ) P ok 4 T 5 400 40 A )57 32
PR S S R 45 4 B A R SR - S
PRS2 5 B AN B A8 1 1 TG B P S 18 R
20 {H20 90 4FAC S T B LAk , 12 45 AR A7 Jifg A
WABRTLTT T R HE T E AR, 9F R R i B
(g RS

FHPHE S KSR AR T, A Sy
T BA E R R R A I A A A T EREE, BT
SAGRBE BRI A R B I 1 L WFSEIESE, TNFR 78
2 ol S AL P e 3 40 i 5 T 8 i K 3, T LU
TNFR g3 5 19 40 T 514 S i 97 DR ge 32 41 7 Fg iR
1.

Ao TR R R s I R R i E 15 3 1 ATAQ-
SAYG J\JK5 AT % TNFR1 (454 B AT m s Bk I
AT, IR REAE AR TNFR 3k BH A b Jed 20 o 1)
RN ARBEE i b2 A R G (D) AGG-Aba-
ATAQSAYG-NH, ( TP1093) , i F” Te™ X ATAQSAYG
HATIREE R, H G(D) AGG[ Gly-( D) Ala-Gly-Gly,
(D) A A5 € 75 2 1R | U KA S ) g 28 & 71, Aba
(aminobutyric acid,y ZJ& TR ) W WIEEE A H 5%
JUK I 4 22 2850 , AU ™ Te™ B i 22 ik 5 #0431 45
BRI . RO EAZ 7 Te™ B R 0 B i B
Rtk nTaE ™ Mo-"Te™ & A= 2877 Az, SR U5 (8, A 451K
B, b i ialm] ml i A AR T 2 A (8 T R
IR BT, B 2E B A2 W S g e h,
PTe" i Y AR 5 809% 2,7 T bRid 2 Ik ALAT B
LM R . B F R T oA
B 22 K, A HTIA AR i B SR s A 7
PR 57 Te" B A I SE AL, T 05 20 7 6 22 K ik A7 4%
FA AT 5 R A FE T hR 10 S 0 S5 38 H LA R 2 (7 &
W) |, AT fig P 45 4 el AR 52 A 10 22 K S R A Y
S5 A I PR WA BAEHT s LA, 25 0 i — 6
RIS T4 G TR S5, RIFERIE T B
Bbride BHZEEPRICR 1 ST 2 I+ TP I — 1
55 108 J AR Te™ i 3 72 [ 45 45 B SO RE S A 711,
1 Te™ 530 fe B 4 7 B 45 4 SE BN 22 K2 T B bk
10, LA 5 T RE S fe KBRS b A Te™ i X £ ik
SR T4 A TR RS, R W T

FURT,  Te™ A2k bR 10 22 Al FH 0 0L Th g 25 4 571
A8 NS, NS, N, A PO LA S5 44, LA B HYNIC %5
Hrr 3 N,S, (NS, PR 1 X REZS & FI bR 0 S H
T A (80 ~ 100 °C) ;17 HYNIC A 5z =5 i A
M ALHE L 4K 40 EDDA 5% tricine 45, [ I ik FE [F] # 75
100 °C, ABFEEEH & N, UELAR GA(D) GG /E R
DIfeZE AR AR ik W8, it 2% 48 (pH 10) =T
PEATRRIC, B pH P8 B S, 724 Te"-TP1093
PRICEE A (97.23 £0.87) % , 5 3CHR[ 7 ] 4l —3, Ny
RS — R T G BE R T . ATl
(9 Tc"-TP1093 FL i A (15. 91 0. 62) TBg/mmol
T R A TR AP 32 R 5E A 223K IR E 4 h JR K
TRAifTi A (93. 34 £0.91) % , KU ZbRICZIRAA R
GF RSN ETE

FHAR Y 52 K S AG R B 55 0 40 2 B v e R L
SRHAIIEER N 3B A5 K5 5 AR 43 A U 1k
WEE ML, RS K E AL S, FE M WK R
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PRI BR A BRI K S [ P AR RAS R A/ M L
18, ABFFEH A5 B9 Te™-TP1093 A% 23 1 i & /0N, A=
Y53 L5 i R 10 min A9 I BRI BEAUCA 1 min
B9 7.9% ,5 min {@REE G024 8 EHR, SR
BN 12 AT AR (10, ) (2. 689 £0. 541 ) min
SER—B, RINZARIC 2 MR 43 A i, fl R e
164 h B FER, B AL O B IX, FUIR AR
X S LUARJE S, F W7 Te" 5 TP1093 43 H (i 3L
DB A7 GA(D) GG 454 7 [, oWl & " Te" &
W, BRbRic 2 A BRI R e M

VE R 53 F BAGR , IR0 5 P B R 2 25 AR e 4
P KT R UL SR AR AR X 437 i ek oK (an sR se pE T
RAF) , s AR R 5 M 3K & 454, Bl T/NT L
(ELFAARG , AT 52 0 Xof 9 28 2H 456 0 ) A0 . AR IF S
R, 7 Te"-TP1093 5 A ILIE IR & e , A J2 A e 1 1 14
TAC o UL BH 5 A9 28 1RO 0, U6 B AR 10 22 IR FE AR 1 5
MR A TCH A5G, 54 oA AL AR 256 97 DL 1
VOO0 I LR i 25 21 2 2 S Y o T A
HYIE o

Jifr9E 31 S AR A P HE T A A28 A 5 o FL I PR
REFHEIIE R . ABFSE £ B9 Tem-TP1093 # g 7K 73 i
FH g Py - (1.68 £0.09) , W HHA B 2 {1 55K
P TEUR N R EW IR R G 1B H /N R4 A
I BRE R G B A% 245 % S /s, 7 300 5 O e e o e A (e
B) i, ROLA3HT 7% 5 min BRI RO PE &
S B TICYE (4) 45% 5 0P 28 B R 3 R R, 30 min
55 e TBCS 1 o 4 B TS A 58 % 5 i L O HIE L ILIA
it 855 TSP T PR B S () 28 SR AN . i —2BIE S AR ie &2
JIK F2 B2 2000 PR ZR GRS E Bk, A B kR G S
(] P9 S AR RAIR I A ISR, i 2 AT S 405
AR , UWIZAR I Z AN 5 15 1 it i 5 5, m] T3
M it v 5 B 1) SE R M AR W43 A R 30 min JHEIE
SFPPEREAR Y RIS, B T8 O 00 H BRBG n, B AR R0
5% ,ROL 34T 78 5 min iS4 o 4 B 005 1 9
8% ,30 min [F 2 4% , [R] I ARAE 5% | I 38 H B0 /D ik
SHEHRE . PR APRICZ A KD 2 I R G245y
Wb, T BEXT IR A 7= A — 2 A S, 7E S BR R
JFH H AT 3 3 R BUHE R Z2 VR AR B i m AT AR

{3 5 s 15 8 T3 22 F T o, ” Te"-TP1093 7E
HARN W sh 124 AT G AE N 1/ e MR, H
T AR (1, ) F9(2.689 £0. 541 ) min, 158 B i
FikE AR Te™-TP1093 [ 1L B A P 33 30 e 6 40 1fn 45
DAL B2 A1 ) Bt ) 2L 200 AT, A B 00 E 5 R i

R AR Y, PRI T /NS T 22 IR T B
R A AR A T B M2 I (00 ) M (69, 156 %
20. 342) min, BERHBRIC LK F R 9 5 BR AT X208, 1
HA 5 I ] SR S A 4

25 b ARHIESE i 46 T -TP1093 1 7 ik fii i, dic
SAFRAN ARICERE (> 95% ), JoTH 4 B 4k v] 1 4%
BT, 5 T 45— Ak bric R 125 & 5 Fuis B L 1A
P ANSZARIF ST R, A PN 43 A1 55 3 Bkl , 3= 283 3 ik
JR ZGeHEM: ; BAT BLAF AR E PERA Y 30 2k R

S 3Lk -
(L] slifin, &7, BUR, 5. R0 - Pikh TNFR (3 15 KR )
rhTNF X 2 M AR I s [T ). A0 5 2 T e g 2 2R A,

2002, 18(1): 10 -12.
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