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Radiolabeling of NOTA and DOTA with Positron Emitting ®Ga and
Investigation of In Vitro Properties

S

Jae Min Jeong, Ph.D., Young Ju Kim, BS., Yun-Sang Lee, Ph.D., Dong Soo Lee, MD.,
June-Key Chung, M.D., and Myung Chul Lee, MD.

Department of Nuclear Medicine, Seoul National University College of Medicine, Seoul, Korea.

Purpose: We established radiolabeling conditions of NOTA and DOTA with a generator-produced PET radionuclide
®Ga and studied in vitro characteristics such as stability, serum protein binding, octanol/water distribution, and
interference with other metal ions. Materials and Methods: Various concentrations of NOTA « 3HCI and DOTA -
4HC) were labeled with 1 mL ®GaCl; (0.18~5.75 mCi in 0.1 M HCD in various pH. NOTA « 3HCI (0.373 mM) was
labeled with ®GaCly (0.183~0.232 mCi/0.1 M HCl 1.0 ml) in the presense of CuCly, FeCly, InCls, FeCl;, GaCls, MgCl,
or CaCl, (0~6.07 mM) at room temperature. The labeling efficiencies of ®Ga-NOTA and ®*Ga-DOTA were checked
by ITLC-SC using acetone or saline as mobile phase. Stabilities, protein bindings, and octanol distribution
coefficients of the labeled compounds also were investigated. Results: ®*Ca-NOTA and ®Ga-DOTA were labeled
optimally at pH 6.5 and pH 3.5, respectively, and the chelates were stable for 4 hr either in the reaction mixture
at room temperature or in the human serum at 37°C. NOTA was labeled at room temperature while DOTA
required heating for labeling. %Ca-NOTA labeling efficiency was reduced by CuCl, FeCly, InCl, FeCls or GaCls,
however, was not influenced by MgCl, or CaCl, The protein binding was low (2.04~3.32%). Log P value of
%GCa-NOTA was -3.07 indicating high hydrophilicity. Conclusion: We found that NOTA is a better bifunctional
chelating agent than DOTA for ®Ga labeling. Although, ®Ga-NOTA labeling is interfered by various metal ions, it
shows high stability and low serum protein binding. (Nucl Med Mol Imaging 2009;43(4):330-336)
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Figure 1. These are chemical structures of bifunctional chelating
agents- NOTA and DOTA. NOTA and DOTA contfains 3 and 4
carboxyl residues, respectively.
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Figure 2. ®*Ga was eluted from %¥Ge/®Ga Generator using 1 mL
fractions of 0.1 M HCI. Most radioactivity was eluted in the 2nd
and 3rd fractions. It was possible to obtain almost 90% of
radioactivity in a 1 mL aliquot by adjustment of elution volume.
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Figure 3. These are ITLC chromatograms of 4Ga-NOTA (A and B) and 68Ga-DOTA (C and D). Mobile

phases were acetone (A, C) and normal saline (B and D).

%¥Ga-NOTA was labeled at room

temperature and ®Ga-DOTA was labeled in boiling water.
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Figure 4. These are the labeling efficiency of %Ga-NOTA and
%Ga-DOTA according to the change of pH. %Ga-NOTA was
labeled at room femperafure and *Ga-DOTA was labeled in
boiling water.

T2 Q| NOTASH DOTAS| #Ga EX|

= 100 -

&

a-. 80

£ 60 + %8Ga-NOTA

% (pH 6.6, incubation for 10 min at room temperature)

£ 40

o ¢ %Ga-DOTA

g) 20 (pH 3.5, Heating for 10 min at boiling water-bath)

8 o

3 0 20 40 60 80 100 120

Concentration (uM)

Figure 5. These are the labeling efficiency of ¥Ga-NOTA and
¥Ga-DOTA according to the concentration of chelating
agents. ®Ga-NOTA was labeled at room temperature and
¥Ga-DOTA was labeled in boiling water.

Figure 6. The elution profiles of ®*Ga-NOTA (A) and ®*Ga-DOTA (B) from PD-10 column after incubation with
human serum 0.5 mL fractions were collected. Protein-containing fractions were detected by Coomassie blue
staining after dotting onto a filter paper and found to be fraction number 6~11.

TLC-SG/A &4 gl A E R=1.001AtHFig. 3). ¥GaCl;
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Table 1. Labeling Efficiency Change of ®Ga-NOTA in the Presence of Various Metal lons

%’,\”/ge”m”o” FeCl, CuCh InCls FeCl; GaCls MgClz CaCl,

0.000 99.7+0.1* 99.6+0.1 99.4+0.2 99.4+0.2 99.5+0.1 99.6+0.1 99.6+0.1
0.190 99.6+0.1 99.4+0.4 99.4+0.1 99.0+0.5 08.8+0.8 99.5+0.1 99.5+0.1
0.380 99.5+0.1 94.5+6.4 98.6+0.5 98.5+0.8 96.7+1.0 99.6+0.1 99.740.1
0.760 96.4+2.4 31.5¢12.9 67.3+15 87.7£2.6 68.216.8 99.6+0.1 99.4+0.3
1519 92.5+0.8 6.0£1.7 27.8+0.5 59.07.1 34.0452 99.5+0.2 99.5+0.1
3.038 67.9+1.4 0.8+0.3 10.0£2.8 38.8+0.6 14.8+1.1 99.6+0.1 99.6+0.1
6.076 46.7+6.4 0.120.1 4.4%0.1 18.9+4.5 9.2+2.0 99.7+0.1 99.6+0.1
Values represent mean+SD (n=3)

Table 2. Protein Binding Percentages in Human Serum at 37°C 28 glo] AzlsHl EAE - Ak

10 min 1 hr
$Ga-NOTA 2.08+0.01 2.67+0.04
%¥Ga-DOTA 2.04+0.15 3.32+0.24

Values represent mean%=SD (n=3)
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