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Stability of **Re Labeled Antibody for Radioimmunotherapy

and the Effect of Stabilizing Agents
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Abstract

Purpose: For clinical application of beta—emitter labeled antibody, high specific activity is important.
Carrier-free "®Re from "®wW/'"®Re generator is an ideal radionuclide for this purpose. However, low stability
of "®Re labeled antibody, especially in high specific activity, due to radiolytic decomposition by high energy
(2.1 MeV) beta ray was problem. We studied the stability of "R labeled antibody, and stabilizing effect of
several stabilizers. Materials and Methods: Pre-reduced monoclonal antibody (CEA79.4) was labeled with
"®Re by incubating with generator-eluted '®Re-perrhenate in the presence of stannous tartrate for 2 hr at
room temperature. Radiochemical purity of each preparation was determined by chromatography. Human
serum albumin was added to the labeled antibodies (2%). Stability of '*Re-CEA79.4 was investigated in the
presence of ascorbic acid, ethanol, or Tween 80 as stabilizing agents. Results: Labeling efficiencies were
88+4% (n=12). Specific activities of 1.25~4.77 MBa/ug were obtained. If stored after purging with No, all the
preparations were stable for 10 hr. However, stability decreased in the presence of air. Perrhenate and
"®Re—tartrate was major impurity in declined preparation. Colloid-formation was not a significant problem in
all cases. Addition of ascorbic acid stabilized the labeled antibodies either under No or under air by reducing
the formation of perrhenate. Conclusion: High specific activity "®Re labeled antibody is unstable, especially,
in the presence of oxygen. Addition of ascorbic acid increased the stability. (Korean J Nucl Med
2002;36;195-202)
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1. HUESESAH(CEA79.4)

0

YAZEaA]  CEAT94E  Selobdd gl (carci
noembryonic antigen, CEA)ol] £0]&Q] gA|(1gGz)
2 CEAE o]&3lo] Azt o|#eyst Aohets
AoflA Azl

2. HUZEEEN CEA79.49| &3

DAZE8 ] CEATIAE 2AA717) $lete] 3
Al 5 mgoll 03 M EDTA 30 4, 1.0 M sodium
bicarbonate 30 2} 1.5 M B-mercaptoethanol 45 yl
& WL 37CellA 30 B2 ubAHe 3lEl A
Z- PD-10 Z+%)(Pharmacia Biotech, Uppsala, Sweden)
© 2 50 mM acetate buffered saline (pH 5.3)& Ah&-
slo] Belalgict. 2l FA 2] IS 200 4
100 04 wolekol B33 Adrteag FAleled
0TAA WE Bkslo] T A-gsin.

3. '*® Re-CEA79.49| EX[™

20]|4] A #Z3t AE stannous tartrate 75yl
(tin:tartrate=1:9,  tin:@rA)=1720:1(2x)et  Fwy
¥Re WlAly](Oak Ridge National Laboratory,
Tennessee, USA)ZHE] oL 188Re-perrhenate 2 ml
(278, 555, 1,110 MB)Z 23 Al-2oll4 22]17-E4H
AR EAGch EAY Gl BAREAS
S 2487 9sled ITLC-SG (Gelman Science,
Michigan, USA)/acetone, ITLC-SG/ Umezawa (10%
ammonium acetate:methanol= 1:1), 22} 3. Whatman
No. 1 (Whatman International Lid, Maidstone,
England)/saline& AH-g-3lo] Z@ZnteaelslE A3
sl 2 AAE TLC AF(AR2000, Bioscan,
Washington, USA)E o]-§3lo] #53i3ict

4. oHE M HAt

'®Re (278, 555, 1110 MBq/2 ml)& A-g3}o] F
Ak FAlell 20% AFEHLFNHETEE 2%)S
X 7Vsla QLA A2 20% ascorbic acid, 20% ethanol,
20% Tween 802 XZEx%w7} 1%7) A 2+ Y&
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Fig. 1. Chromatograms of '®Re-CEA79.4. The radiolabeled antibody
was subjected to ascending chromatography on (A) ITLC-
SG/acetone, (B) ITLC-SG/Umezawa and (C) Whatman No. 1
/saline as stationary phase/mobile phase.
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Fig. 2. Stability of "®Re~CEA79.4 under nitrogen environment. Ra-
dioactivities of "®Re for labeling 200 x& CEA794 were (A)
1110 MBq, (B) 555 MBg and (C) 278 MBg. (Ml : Control, 4
: Ascorbic acid, A : Ethanol, x : Tween 80)
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Fig. 3. Stability of "Re-CEA79.4 under air environment. Radioac-
tivities of "®Re for labeling 200 xg CEA79.4 were (A} 1110
MBg, (B) 555 MBg and (C) 278 MBq. (B : Control, @ :
Ascorbic acid, A : Ethanol, x : Tween 80).
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