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Abstract 

 
In recent years, a high number of new developments in target therapies have emerged and the presence 
of peptide receptors and transporters at the cell membrane of several tumors constitutes the basis of the 
clinical use of specific radiolabeled ligands, such as Substance P (SP). SP is an 11-amino acid 
neuropeptide member of the family of tachykinins, characterized by the C-terminal sequence Phe-X-
Gly-Leu-Met-NH2. It has been well established that SP plays an important role in modulating pain 
transmission from peripheral and central primary afferents and this peptide may be also involved in 
the pathogenesis of inflammatory diseases. SP receptors are also found in brain, lymphoid tissues, 
vessels, gut smooth muscle, airway glands and bronchiolar walls. In receptor autoradiography of 
tumor specimens ex vivo, SP receptors were found on glioblastoma, medullary thyroid cancer, non-
small cell lung cancer and carcinoma of pancreas, but the incidence is low in the last two. The 
introduction of radiolabeled SP for peptide receptor radiotherapy can be an alternative to treat these 
tumors by radionuclide therapy or loco-regional instillation. Several radioisotopes have been applied 
to radiolabel peptides for radionuclide therapy and 6.7 day half-life 177Lu has emerged as a promising 
β− emitter for this purpose. The energy (497 keV) and mean range (670 μm) of lutetium-177 β 
particles are ideal for small tumors and micro-metastatic disease treatment. Because it also emits γ 
rays (208 keV, 11% abundance), imaging of 177Lu-labeled endoradiotherapeutic agents is also 
possible. The goal of the present work was to determine the best radiolabeling conditions and the 
stability of SP complexed to DOTA chelator, using 177Lu as radionuclide. The optimized condition 
was applied to produce a high activity and stable 177Lu-DOTA-SP, as a radiopharmaceutical for 
malignant tumors treatment. Substance P was radiolabeled at different conditions in order to determine 
the best radiolabeling methodology. The parameters studied were temperature (70 - 90° C), peptide 
mass (0,5 - 10 μg), time of reaction (15 - 30 minutes) and 177LuCl3 activity (37 - 400 MBq). 
Radiochemical purity was determined by instant thin layer chromatography (ITLC-SG) and high 
performance liquid chromatography (HPLC). In vitro stability of 177Lu-DOTA-SP was determined by 
ITLC-SG after storing at -20° C or 2-8° C for different times (1 to 7 days). Finally, methionine 
oxidation during radiolabeling procedures was evaluated by HPLC. A high radiochemical purity (> 
95%) and high specific activity of 177Lu-DOTA-SP was achieved when the reaction time was 30 
minutes, the temperature was 90º C and the ratio 177Lu activity / mass of DOTA-SP was 18.5 MBq/μg. 
The peptide remained stable for more than 72 hours of storage at 2-8° C. The ratio was used in the 
experiments applying high activity 177Lu (925 MBq – 4.81 GBq) and a high radiochemical purity was 
obtained for all reactions performed. However, these preparations did not remain stable after storing at 
-20° C, and a solution of gentisic acid (GA) was added to the radiolabeling mixture at the end of the 
reactions. GA had significant stabilizing effect and inhibited the radiolysis of frozen 177Lu-DOTA-SP. 
HPLC analysis confirmed the high radiochemical purity of high activity 177Lu-DOTA-SP, but also 
showed considerable methionine oxidation. Methionine oxidation showed to be dependent of 177Lu 
activity and can be avoided by the addition of methionine amino acid during 177Lu incorporation by the 
molecule. Based on the results described, a formulation method has been development for 177Lu-
DOTA-SP at a therapeutic dose level. Further studies are in development in order to evaluate the 
radiopharmaceutical´s in vitro target to tumor cells. 
 
 


