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Studies on Preparation of '*'I Labelled m-Iodobenzylguanidine
(**'1 MIBG) for Adrenomedullary Imaging

Kyung Bae Park, Ph.D., Ok Doo Awh, Ph.D. and Jae ROk Kim, Ph.D.

Reactor Isotope Department, Kovea Atomic Energy Research Institute, Seoul, Korea

To develop **! I -labelled m-iodobenzylguanidine (**'I-MIBG), various experiments such as synthesis
of MIBG, establishment of labelling conditions, determination of radiochemical purity, and examina-
tion of stability were carried out.

1) m-lodobenzylguanidine (MIBG) sulfate was synthesized with a total yield of 62.4% by the
condensation of m-iodobenzylamine hydrochloride with cyanamide via MIBG bicarbonate. Its physi-
cal properties, IR, ‘H-NMR, and elemental analysis data were nearly identical to those of literature.

2) Freeze-dried or vacuum-dried kit vials were prepared from the mixture so as to contain MIBG
(2 mg), ascorbic acid (10 mg), copper (II) sulfate (0.14 mg), and tin (II) sulfate (0.5 mg) per vial.
Copper (1) catalyzed radioiodination of MIBG was carried out using kit vials and 0.01 M H,SO, as
solvent at 100°C for 30 min under nitrogen atmosphere (optimal conditions). Labelling yield was 98%
and radiochemical purity was 99.5%, respectively.

3) Solid-phase radioiodination of MIBG was carried out at 155°C for 30 min using the prepared vials
to contain MIBG (2 mg) and ammonium sulfate (10 mg). Duplicate reactions under the same condi-
tions showed labelling yield of 95% and radiochemical purity of 99.5%.

4) ' 1 -MIBG prepared either by catalytic or by solid-phase exchange method showed radio-
chemical purity of 99% even after 3 days storing at room temperature.
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3-lodobenzylamine hydrochloride: 97%, Aldrich

Cyanamide: 99%, Aldrich

Copper (II) sulfate pentahydrate: 98%, Aldrich

Tin (1I) sulfate:95%, Aldrich

L-Ascorbic acid: Sigma

ITLC (instant thin layer chromatography)3t: sil-
ica gel =+ silisic acid (1X20 cm), Gelman Instru-
ment

Sodium iodide (Na'?' I ): KAERI

2.4 9
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Table 1. Radioiodination of = m —lodobenzylguanidine
{MIBG) Using Freeze—dried Kita
Percent
Solvent Binding Loss Rad'iochegxical Labelling
—— A e
Filter Vial - Purity yield
H,0 3 2 99.1 94,5
HZSO4(0.01M) 1.0 0.7 99.4 98.0

a. Two mg of MIBG was reacted at 100°C for 30 min
b. Determined by ITLC—SA
¢. Radiochemical purity x (100%—binding loss)

Table 2. Radioiodination of m-—lodobenzylguanidine
(MIBG) Using Dry Kit2

. Percent
Reaction
time (min)  Binding Loss» Radiochemical Labelling
Filter Vial  Purity® yield®

10 0.7 0.6 98.0 96.7
20 0.8 0.6 99.3 97.9
30 0.8 05 99.5 98.2
43 0,9 0.5 99.1 97.7

a. Two mg of MIBG was reacted at 100°C using 0.01M
H,SO, as asolvent
b.c, See Table 1
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Table 3. Radioiodination of m—lodobenzylguanidine
(MIBG) by Solid—phase Exchange?

Percent
Amount of

ammonium First reaction

sulfate (mg)

1 Radiochemical  Labelling

1 Loss purity® yield¢
5 4.7(4.8)4  96.5(99.3) 91.9 (94.5)
10 4.8 (4.9) 97.0 (99.5) 92.3 (94.6)
20 50(5.2)  98.2(99.4) 93.3 (94.2)
30 6.2(6.5)  96.8(99.2) 90.8{92.7)

a, Two mg of MIBG was reacted in the presence of
ammonium sulfate at 155°C for 30 min. The total
reaction volume was varied from 1.0 to 1.5 ml

b.c. See Table 1

d.  Values in parenthesis are obtained after second re-
action

Table 4, Stability of **{—-MIBG at Room Temperature

Time (day)2 Radiochemical Purityb (%)
0 99.5
1 99.3
2 99.0
3 98.1
5 96.5
10 94.4
15 ) 92.0

a. Elapsed time after labelling
(2.5 mCi/mg MIBG, 1.6 mCi/ml})
b. Determined by ITLC—SA
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