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ABSTRACT Tc-99m labeled sestamibi (**"Tc-MIBI) is one of most widely used radiopharmaceuticals for myocardial SPECT
imaging. Radiolabeling of ®™Tc-MIBI is recommended by heating in 100°C water bath for 15 min. However, the
water bath might be a source of contamination. Thus, if radiolabeling of 99mTc-sestamibi can be performed at
room temperature, then it would be more convenient to use in clinical application. In this study, we performed
the radiolabeling of **Tc-MIBI in different temperature conditions or using different instruments to find out
the efficient labeling condition. We studied the **™Tc-MIBI labeling at room temperature or 1000C heating
block, and checked the labelling yields every 1 min for 10 min using radio-TLC with 2 different eluents—saline
and acetone. From the experiment, we confirmed that the ®™Tc-MIBI can be labeled over 90% vyield but not
completed at room temperature. However, the *™Tc-MIBI labeling was completed when it was performed in the
1000C heating block. Finally, we proved that heating is essential for complete *"Tc-MIBI labelling, furthermore
using heating block is also possible instead of water bath.
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Figure 1. Synthesis of ''C-sertraline by the loop method with ["C]CH:OTH.
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Materials and Methods
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Results and Discussion
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U ATE o] 85lo] oI5ttt Te—99m FEA| A] B
Fod3HA] o2 free Te—99m = #7TcO,~ FE = T+ 714 TLC
2704 B R, gho] 191 §HH, 7keEal E Te—99m T2
o|E= F 7HA] 271 HFO|A] R, gho] 002 Uehdty, 54|
ok 4] ¥ 99mTe—MIBIE= ITLC-SG, A2 A1%84> 27004
=R %ol 091 BHH, Whatman No, 1, oFH|E ZZ0f| A= Rf
Yol 1= AR th2ug T 7] Azt Jes 20 Bl
grogx gelo] 7Hssttt (Table 1) (1),

www.ksramp.or.kr 39



Sung-Hyun Moon, et al

Table 1. R; Values of Tc-99m-Labeled Components in Tc-99m-MIBI Preparation

R
Stationary Eluent Hvdrolvzed 99mT,
Phase yarolyze o TcO, ¢ %o Tc-MIBI
%mTc colloid 04 Citrate ¢
ITLC-SG Saline 0? 1 0a 0
37C 0? 1 03

2 The Rf values of *Tc-colloid and 99mTc-Citrate are same. However, the peak of 99mTc-colloid on ITLC was not decreased after " Tc-MIBI formation because it is irreversible reaction. On the contrary, the peak
of *Tc-Citrate on ITLC was decreased rapidly.

Reaction Time iTLC-SG (Saline) Whatman paper (Acetone)
e T i e
1 min wll | o |';x ||+ Product
i |I I| - |I I.' 'II II
: | |IlﬁII -: |
: il ¥ e |
5 mun e i ] |-|
-l 'll_ ] I
=N\ = |'
10 min =1 '. = |
r-nl I"‘|I : '
I5min = | | " |
=17\ - /\

Figure 2. Radio TLC scan of [TLC-SG and Whatman paper chromatography of 99mTc-MIBI labeling at 1, 5, 10, and 15 min labeled in heating block at 95 ~ 990C. (ITLC-SG; Rf =0
is product and 9mTc-Citrate, Rf = 1 is 9mTcO4- / Whatman paper; Rf = 0 is 9mTc-Citrate, Rf = 1 is product and 99mTcO4-)

olof] L= 2 ApollA WA FR427} obd YRk 7+ 20 110l 52.64 % <] peak & FISt 4= Aodch. 71E A
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gsto] HA AL FeIskT), ITLC-SG A= 71 of 9Jgf] 7} Te—99m colloid 7} Y2+ HO= &
SHA] 15tol] BE %O, o] ARFA|AL Ry 3F 002 o] 53t A lom (12) ol H7Fd A o & kg0l ZlgiE|o] Utk AY/g
£ & 2T = 9)9irt. 49 Whatman No, 1 oAl Ry o] =W ARGl FrolatA] ekt AlekA| A= eh=t} (Scheme
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Figure 3. Radio TLC scan of [TLC-SG and Whatman paper chromatography of *Tc-MIBI labeling at 1, 5, 10, and 15 min labeled at room temperature. (ITLC-SG; Ri=0is product
and *"Tc-Citrate, R =1 is *"TcO, / Whatman paper; R; = 0 is *"Tc-Citrate, R; = 1is Product and *"TcOx)
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Heating w/ heating block
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Figure 4. Comparison of Tc-99m labeling efficiency by heating condition. (A) Tc-99m
labeling efficiency curve in heating block at 95 ~ 990C; (B) Tc-99m labeling efficiency
curve at room temperature.
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