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ABSTRACT Molecular imaging with the radiolabeled RGD peptides for a, B, integrin has been an increasing interest for
tumor diagnosis and the treatment monitoring. Recently, #“Cu-NODAGA-gluco-E[c(RGDfK)], was developed
for quantification of a B, integrin and its biological properties was elucidated. To better understand the
molecular process in vivo, we performed the kinetic analysis for the *Cu-NODAGA-gluco-E[c(RGDfK)],. After
preparation of a radiotracer, dynamic PET images were obtained in the U87MG xenograft mice for 60 min (n
= 6). Binding potential values were estimated from the 3-tissue compartment model, reference Logan and
simplified reference tissue model. In the early time frame (0-20 min), the liver, kidney, intestine, urinary bladder
and tumor were visualized but these uptakes were diminished as time went by. The tumors showed a good
contrast at 40 min after administration. #Cu-NODAGA-E[c(RGDfK)], showed the 2-fold uptake in the tumor
compared with that in the muscle. The parametric maps for binding values also provide the higher tumor-to-
background contrast than the static images. A binding value obtained from the 3-tissue compartment model
was comparable to other modeling methods. From these results, we conclude that ®Cu-NODAGA-gluco-
E[c(RGDfK)], may be a promising PET radiotracer for the evaluation of angiogenesis.
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Materials and Methods

MIZ HHQF 2 ZQF xenograft S2 ZE A&t

Human glioma cell line, US7MG+= American Type
Culture Collection (USA)of|A] G{13}e], 10% fetal bovine
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serum} 1% penicillin-streptomycin®| £¢] 31+ Dulbecco’s
modified Eagle’s medium (DMEM) 8} Z] o] 4] 37°C 5% ©]
ARghetas o)A ueFstaict,

46579 female BALB/c F=Enl9-A0] Q1% ol oF
A EieFEE 5 x 1062] USTMG A|iLE 1] s5=AFs3i et (SLC
mouse, Hamamatsu, Japan, n=0), 13 t}3 £F2] Fu]7}
0.7-0.9 cm7} ¥ 3l w] PET ¢t o] 853t} & A
Fe gRadeoae sRARagUsle ks
of AayE|et,

#Cu-NODAGA-gluco—E[c(RGDIK)],2| &M

Gluco-E[¢(RGDfK)], (200mg, 0.05)z+ DIPEA (77 mg,
0.060mmol) &3¢+ DMF (17mL)E ¥ %, o] &3t
S NODAGA-NHS-ester (125 mg, 0.17mmol)/DMF (5ml)
Bolo] HAS| 75k A2olA] 20417 Wikt 1%,
0.1% TFA 489 15 mLE Z7}5}0] ¥I8-8 247 o}
& RS AFOIA Azsto] 24 3ou Feel erude
products ¥& & /s A=ntEIH S 3l FAI5k
NODAGA-gluco-E[c(RGDIK)], & g53t3itt, (1% 1,
A: CH,CN, B: H,0, A:B = 10 - 45% gradient, flow rate 12
ml/min, Rt=20.5 min.)
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Figure 1. “Cu-NODAGA-gluco-E[c(RGDTK)],2| &t 1.

“CuCl, (37— 370 MBq) H}o| & FZ3F the, 100°Co]
A AATMAE o gsto] ARA] T IM oM EARGER
£ 200 pL #7}3lo} pHE 5.57} =2 slgic}, 29 ok
NODAGA-gluco-E[¢(RGDfK)] & =21 50% ofehE 4§
o (100pg/S0uL )& H7HE o5 50°CoflA 307 ¥Hg-A1 7
oh, AR T8 & =] YA shA] ¢hal 2F

AJAE-L Ha vholete] 0.22 pm HEHQ1 e (Millipore,
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Millex-GV PVDF)S gakatolct, 2548/ d=2] gAtskebs]
FEI 2 99% a1, 37°CollA] ARgat uk-2 Ao
A 24X7 F12t o WSHE Tl AT ALY 48

o] 93% o dol A= U3t

PET/CT AZH

1.5%0]| 4220 & ulAl7] xenografts & 2492 PET/
CT 2= elo] B} AH 2 912A17] ke, 7] guie] “Cu-
NODAGA-gluco-E[¢(RGDfK)], (7.6 = 0.4 MB)& S=Al5HH
A, 60 59t 52 PET 42 5313l 4= ¥ &
o L5% olaBzdoR sHuAS fAK, U5t A
o]%=138-2 2D ordered subsets expectation maximum (2D
OSEM)HAIS: olgste] 9Ahe ATAsHLt of uf AN
S AIZE 2 e 1Ex10 ZH ¢, S&x10 Zaofef, A+
HE QAN A g AR WS Sls) A
4= (standard uptake value, SUV) 2 H3}s}o] AM-513 L,
A (volume of interest) &= FUT} 503 SFAL]
T2 3418 ®g(3 tissue compartment model, 3-TCM),

o)

mﬂ.

reference tissue @9l simplified reference tissue model
(SRTM)#} reference Logan =% HAHE o] &3lo] L3}
L o) A= ulamaielet, [15-19] 3-TCMol A= 414 24
42 TGO Et0] G YATSE wEH ol

7dko & A9 161911, reference tissue EEo| A= £

3 AAY E Ao A ARR-3H Inveon PET 2A 4 9] 4%
PET 7]7]0]7] wjo] F-5-82 a3} (partial volume effect)
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Table 1. 22 2hitof 2 Zeks Hlw

Modeling method) 3-TCM
Binding potential 1.78 0.2

*O0|EfE TWHZE + HEEHRIZ LIEKY,
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o} [19]. 47] PETAMEAS PMOD (ver3.501) o]-4-5}
ek, mel W 7ke]) A4 PrismS (GraphPad ver.
5.04)0]] 335 Pearson ARHAIG2 AT

Result and Discussion
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Figure 2. 5ZEAt 2 0-20 £, 20-40, 40-6022| T micro-PET &
. SHtHEE= USTMG xenograft ZLS HEAIE. AlZto| Zzfgtof 2t
AS of ESHI7H B

9 3A= UBTMG xenograft ¥} 80419 AJ7k
o AR A4S Uehl Zlo FofA= 82 Fof 1.1
SUVmax& YERHA] 602 33 o= 0.8 SUVE 4|
SHARE, 50l += 820l 0.5 SUVmax gh& Holth7t 60+

Reference Logan SRTM
1.78 = 0.3 1.85+0.3
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Figure 3. US7MGOlIA #Cu—NODAGA—gluco—E[c(RGDfK)]22| A2}

Zhoh M, (A) EY0lAe] SUVmaxZt ZK0IMECE 28 71 =3, (B) 22
Mo %7t ZtollM2] AMFECHSUVmax 3.9t =2, HIOIE= B3

HARS 2
+ E—E-‘EX}E LIEHA

7ol 0.2 SUVE HeRGIt o] “Cu-NODAGA-
gluco-E[o(RGDK)] 7+ Ffell Solzoz 4=n 9%
AIZEE2F A onlich 7k FEeIAL AL 68
71z} 1.8 SUV, 7.00 SUVE FHoizke Yehf L, Al7to] ]
ol whe} ZraE oA 60 & o= 048 SUV, 1.39 SUVE
LR AT (1 3B).

348 wdofA =E3%F AghsS reference Logan T3t
A3} SRIMO] 2712 v waj2 43}, 2352 178 ~
1852 W frARRE g YERSleh ol 7iAIREe A
sl 2]Ak<= (dissociation constant, Kd)gto| v]<=sitial 7145}
H, Sl #8A419) EEUET F7REE AARIT =

3 3 78 melojxe] Agteal the mee W =
3 Ageg nlasiun, 2w gycie] AU P e
0.81 3= 0.86. 0.2 A= Z3H oA 7} A3kl Figure 4. 282 reference HAOR 5101 TAIEH ZeHs0ll Ch3t miat
shachlolA o] viskg sotelr] Sla) Agsol vfstof ey HIESE

e} kS A% A3t “CuNODAGA-gluco-E[((RGDIK)], 51, “Cu-NODAGA-gluco-E[c(RGDIK)], = 712 414+ 3
& USTMG xenogiaft 59| Tfste] & 236 Uehiel 288 37 Apdeslom Bt [14,22)

ok olxlo] B PET @yirth &e A% o 40l
L}EHH%EP. (38 4). E3 FLOINE £ 2R5S ehd Conclusion
= 702 HA, “Cu-NODAGA-gluco-E[c(RGDIK)]:= tjAk
%|o] gastrourinary tractS E3f Ao & HiA TH= AL & #Cu-NODAGA-gluco-E[c(RDGIK)],&= &2 ap,°l
Z3F &= 9k, 1A, %Cu-NODAGA-c(RDGIK)L “Cu- Melz oz Aslsle] T2HT} 28] =& HAls AHE 7}
NODAGA-E[c(RGDfK)],©] 74$- A} 5 1847} A} Zo] Aw A, A wR2 A7k UeRgit) olglst “Cu-
USTMG %ol A1ei2/el Waks 1518 ol 27 vl NODAGA-gluco-E[c(RDGK)L, S 5% AeiAe a3k
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