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HPLC  
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Padmanabhan, S.S. Sachdev, N. Sivaprasad and Meera Venkatesh
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Objectives: 131I-Metaiodobenzylguanidine (mIBG) is a known radiopharmaceutical used worldwide for the 
diagnosis and therapy of neuroendocrine tumors, in particular, adrenal medullae tumors. 131I-mIBG, due to its 
structural similarity with norepinephrine, enters the cells of neuroendocrine tumors and gets localized, making it 
highly sensitive and specific agent for the detection and treatment of adrenal tumors & their metastatic lesions.  
BRIT is a regular producer and supplier of 131I-mIBG to different Nuclear Medicine Centers in India. 131I-mIBG is 
prepared by Cu(I)-assisted isotope exchange method. Determination of its  accurate mass i.e. specific activity is an 
important and critical parameter, since cold mIBG ligand on entering tumor cells may displace norepinephrine 
from the storage granules of the tumor cells,  resulting in hypertensive crisis. The aforementioned reason becomes 
highly significant and critical with patients suffering with these tumors, who need to be administered therapeutic 
131I-mIBG doses, which employ single patient doses in the range of 100-300 mCi with some of the protocols 
recommending 300-800 mCi for favorable therapeutic response. Thus, the accurate knowledge of specific activity 
of therapeutic 131I-mIBG with high precision is of high clinical importance in deciding the therapeutic strategy to 
be followed for a safe and effective patient   management and treatment. In this regard, a simple and precise High 
Performance Liquid Chromatography (HPLC) method for the determination of cold mIBG concentration in 
therapeutic  131I-mIBG doses was developed and validated. 
Methods: The separation of the radiolabeled 131I-mIBG from other radioiodine impurities was achieved on a C18 
reversed phase HiQ Sil (5 m, 4.6 x 250 mm) column with the mobile phase containing 80% water (0.3 % 
triethylamine, pH 4 adjusted with 85% H3PO4) and 20% acetonitrile in an isocratic mode at a flow rate of 1.0 mL/ 
min. The UV detection of cold mIBG was carried out at 229 nm.  
Seven different standards of known mIBG concentrations were prepared and the standard curve determined from 
the absolute peak area obtained in the HPLC pattern. The method was used for the determination of unknown 
mIBG concentrations present in the therapeutic 131I-mIBG having different radioactive concentrations in the range 
of 5-15 mCi/ mL. 
Results: The cold mIBG ligand was found to elute at 12.86±0.18 min with radioactive 131I-mIBG eluting at 
13.09±0.24 min. The cold mIBG ligand was well separated from the other UV active species present in the 
radiolabeled preparation with good resolution and symmetry factor. The method was linear in the range of 10-500 
µg/ mL for mIBG. The method was validated and the acceptance criteria for accuracy, precision and linearity were 
met. The unknown mIBG concentrations of the therapeutic 131I-mIBG product supplied from BRIT, for different 
batches determined using the developed method were found to vary in the range between 30-90 µg/ mL. 
Conclusions: Thus proposed HPLC method was found to be simple, precise and accurate for specific activity 
determinations and can be successfully applied for routine quality control analysis.    
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Objectives:  The objective of this work was the optimization of the labeling of Sodium methylene diphosphonate - 
MDP with 188Re.  
Methods: 188Re was obtained by eluting a 188W generator from POLATOM. The labeling was perfomed at room 
temperature using MDP, SnCl2 as reducing agent and ascorbic acid. The variables studied were: Mass of ligand (3, 
6 e 10 mg), reducing agent mass (5, 7, 10 and 11 mg), ascorbic acid mass (1, 3, 5 and 6 mg) and time of reaction 
(15, 60, 120, 360 and 4320 minutes), that also reflected the stability of the radiopharmaceutical. The radiochemical 
control, that also measured the labeling efficiency, was evaluated by paper chromatography using Whatman 3MM 
paper and the solvents described in Table 1 

Table 1. Radiochemical Quality Control
Radionuclide Specie Acetone 0.9%NaCl  

Rf Rf 
MDP – 188Re 0 1 
188ReO4

- 1 1 
188ReO2 0 0 

Results: The best formulation was the following: MDP mass: 10 mg, ascorbic acid mass: 3 mg, SnCl2 mass: 5 mg, 
time of reaction: 15 min, at room temperature. The 188Re actity was 370 MBq in each experiment. The 
radiopharmaceutical was stable up to 72h at room temperature, as can be seen in Figure 1. 

Figure 1. Stability of 188Re-MDP 

Conclusions: A very high labeling yield for 188Re-MDP was achieved and the product showed to be stable at room 
temperature. 
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