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Studies on Preparation of **™Tc¢ Labelled 3-Iodo-2,4,6-trimethyl-iminodiacetic
acid (**"Tc-IOTIDA) for Diagnosis of Hepatobiliary Disease

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

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

For the development of **"Tc-labelled 3-iodo-2,4,6-trimethyl-iminodiacetic acid (**"Tc-IQTIDA),
various experiments such as synthesis of [OTIDA, establishment of labelling conditions, determina-
tion of radiochemical purity, examination of stability, and organ distribution of rat were carried out.

1) IOTIDA was synthesized with a total yield of 42% from the starting material of 2,4-6-
trimethylaniline via chloroacetylation, iodination, and condensation with iminodiacetic acid (IDA).

2) Freeze-dried instant labelling kits were prepared from aqueous solution (pH 5.8~6.0) so as to
contain 40 mg IDA compound and 0.4 mg SnCl, per vial. Labelling of the contents of kit vials with
Na*"™TcO, exhibited formation of two kinds of complex which was identified by ITLC-SA. After
labelling, complex (1) was gradually converted to complex (II) with time. Labelling yield and
radiochemical purity were above 99.5% based on the two complexes over-all.

3) *"Tc.-IOTIDA maintained high radiochemical purity of above 99% until 6 hours after prepara-
tion at room temperature. Instant labelling kits stored at 4°C for 6 month period also exhibited high
labelling yield of above 99%.

4) Results obtained from animal experiments showed that most of the **"Tc-IOTIDA was rapidly
excreted through hepatobiliary track into the intestines but with negligible renal excretion.
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A 2 IDA) Al 3370 3gEFolA wAlzele] 2, 4, 69

2ol W&l 349} 39 Aol RFo] Zh2t X FE|e 9l

#nTc-DISIDA: 7 - B 2A] AghE Ao elE: £ 3-222-2,4,6-Eed=sd sl2viz =g o
F AR S el A 7 de) AEET 9l

= E ok 2248 T &5 (*"Tc-TBIDA) o] 5EAY
Zolch, 2wy 2ok B3 AdbEezA 23 AR - dEA ARGFESR sbg Exe] $4c
ofok & 87 A, Aol FodAE - F 1 nIddch E olshpe AzE oln] 4E3E
A% e $22 §39 422 EH 955 A - REA PA4GERY vladTelHE
$& N2 Aojok @k BA, F UAFU F @A, 2F Camuzzini$o) Yated 1 A4

°f ¥HHE & Hol & WAGR - FEAF 4A < ATl UFHNR Tk CIS3|AIA
Fostoiok &k AA, Al Az 4 9w P8t mebrofenin(MBF)el & o] &2.2 4F33gch A2

&8 Fx7) Folop doh, 2929 Solco Nuclearbol A 73l 3-2.2 5-2,



—The Korean Journal of Nuclear Medicine : Vol. 24, No. 1, 1990—
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1. B

Stannous chloride: 99.999%, Aldrich

2,4,6-Trimethylaniline: 97%, Aldrich

Iminodiacetic acid: 98%, Aldrich

Iodine: 99%, Aldrich

Iodine: 99%, Merck

Ethanol: Absolute, Merck

Acetic acid: 99.8% Merck

Sodium pertechnetate (Na*™TcO,): KAERI

olz A 99.9%, FAME

ITLC (instant thin layer chromatography)3k:
silica gel =+ silisic acid gel impergnated glass
fiber sheet, (1X20 cm), Gelman

TLC (thin layer chromatography)k: silica gel
coated glass plate, Merck

Filter membrane: 0.2 4m, Nuclepore

2.9 4
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2 Ao ME wholatel IOTIDA 40mg, SnCl
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3 AelAed4, oo AE (MEK), 8% wirtE
5 AL HNFAM A4t 7bg Aol glet
IOTIDAS *"Tc #HEe 27l42 velgted #HF
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Table 2014 24 wls} o] pHe| wWste] o2 ¥
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Table 1. Rf Value of *™Tc- Labelled IOTIDA in ITLC—
SGa
I0TIDA
Solvent

Complex Colloid Pertechnetate

Saline 0.1 0.6 0 0.95-1.0
Methy! ethyl ketone - 0.0 0.0 0 0,95-1.0
Methanol (85%) 0.9 0.9 0 0.95-1.0

a. . Silica gel impregnated on glass fiber sheet: for instant
thin layer chromatography

Table 2. Effect of pH on the Composition Ratio and
Labelling Yield of *"Tc—l10OTIDA2

Composition ratio

pHb Labelli;g yield©
Complex | Complex Il °
5.2 34,8 65.2 99.9
5.8 89,2 10.8 99.9
6.5 3.6 96.4 99.0
8.3 95.1 4.9 88.5
10.2 83.5 16.5 83.0
6.8d 2.6 97.4 : 99.9

a. Labelling of 1 ml solution containing IOTIDA (40
mg) and SnCl, (0.4 mg) with 0.5 ml of Na *"TcO,
(30 mCi)

b. pH of the solution for labelling

c. Determined by radio—ITLC using saline as develop-
ing solvent at 10 minutes after labelling

d. Readjusted pH of the IOTIDA solution (initial pH is
5.8) after labelling

52—
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fable 3. Effect of Time an the Composition Ratio and
Radiochemical Putity of  **™"Tc—lOTIDAR

Composition ratio

Time Radiochemical
{min)?b  Complex1 Complex {1 Purity® {%)
10 89.2 10.8 99.9
15 66.5 33.5 99.9
20 41.8 58.2 99.9
25 27.9 72.1 99.9
30 18.2 81.8 99.9
45 17.4 82.6 99.9
60 170 83.0 99.9

120 16.5 83.5
180 15.2 34.8 99.8
360 14.8 85.2 99.8

a. Labelling of freeze dried IOTIDA with 1.5 m] of Na
*TcQ, (10 ~ 50 mCi)
b. Elapsed time after Jabelling
¢. Determined by radio—!TLC using saline as develop-
ing solvent

Table 4, Stability of IOTIDA Kit at 4°C

Time (Month)2 Labelling yield {%)b

1 99.9
2 99.9
3 99.8
5 99.8
6 99.7

a. Elapsed time after preparation of kit
b. Determined by ITLC~SG

=2 IDAA| Ao A o} st 2 2 JOTIDASY] 7 -
E A pH 5.824] ol B¢ o #bastalH
s/t 7wk AE 1, U9 #49(1/ID+E
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10.8, 6.59u) 3.6/96.4, 8.39w] 95.1/49.30.8 7
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22 ALY RS 24371 $8ted pH 5.8004
BAE o QaddFEAe s pHE 6.83 A=zA
ey 2.6/97.48 #Fgcl, @9 A z7)9
pH7 A 71 AV(6.5) a4 (5.8) ol A T4 %

+ T2 AzAsd AEN7 FAHR02 A4

bostsA gg Ang orTc 34 3-89 5-2 4, 6-Eddoln]x
222 (*™TcI0TIDA) & Al zo] AGF AF+—

ELEEAL)

Table 5. Organ Distribution of *™Tc—lOTIDA in Rats

Percent Dose per Organ?

Organ Time {min)b
5 15 30 45 60

Liver 10.07 3.07 286 2.06 148
Lung 0.56 035  0.23 008  0.12
Spleen 0.14 0,03  0.02 0.02 0.2
Heart 0.10 0.06 0,03 0.02 002
Stomach 031 035 0.70 0.55 0.7
Kidney 0.45 035 0.28 0.19  0.19
Intestine  76.89  89.55 9254 94,61 95,68
Carcass  11.48 558 3.34 247 231

a. Mean value for five rats
b. Scrifice time after i.v, administration

% g Al AE FE()7 FAELeR
#EE AYL F5A4 . =2 BAF H A
wE o] #3tg zZApsl7] #sled pH 5.8004
BAY g Aol GAsE £E2E A2t
e} AAbsheich, Table 3ol B wpel zol A7k
o] gt whe} AE(1)9 ¥R AA FALdE
W AE(IDE "™ F7hbstd: 1/ =
89.2/10.8, 30% :18.2/81.8, 120% :@16.5/83.5).
olw] o] F AH-slol 5 &, "T¢ 22
oj= i} el Al E (*"TcO )& e AAAHA ¥ot
ZIAFE 647 AAE zr|e wASEH £
(99.9%)% A 2z fA3Hch, sebA #"Tc
-IOTIDAE ¢ % A AfAAZE Bol pH7} oF4t
Aol T4z il Agkol A whebA
# HE(1)e] (IHE AHelslE dA4d 2oF
LA EEE R 7 s o s
o + drh

3) I0TIDA zsi=9f oEM

AEAR F ol2Erhs #4476 U8R o
4Col A BashgAl A AR ¥ Ter R dlod
FR4E 9 A 2§ A Table 4
oAl i wiel ol RNeAZ X 6AHYAA LA
2 BAFEL 9% o)Al webd & AE
ol kst & 4 glen] FHIAZNERA
Aol ot

lo

a8 HiAnE
< ¥FLE

ey

T
2

x

Ny



—The Korean Journal of Nuclear Medicine : Vol. 24, No. 1, 1990—

Fig. 1. Anterior images of rabbit at various intervals after intravenous

injection of ***Tc-IOTIDA.
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