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 PRODUCTION AND QUALITY CONTROL OF 177LU-DOTATATE [177LU-DOTA-
TRY3]-OCTREOTATE: CLINICAL APPLICATION 
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Introduction: Somatostatin receptors have been identified in different kinds of tumors such as 
neuroendocrine tumors and tumors of the central nervous system, breast, lung and lymphatic 
tissue making these receptors potential targets for radionuclide diagnostics and therapy. These 
observations have served as the biomolecular basis for the clinical use of radiolabeled 
somatostatin analogues which, at present, are of great interest in nuclear medicine for 
diagnostic and peptide receptor radionuclide therapy (PRRT) applications. There are only a 
few treatment modalities for metastasized neuroendocrine gastroenteropancreatic (GEP) 
tumors. Besides surgery, (chemo)-embolization, chemotherapy, and treatment with 
somatostatin (SST) analogs, peptide receptor radionuclide therapy (PRRT) offers therapeutic 
strategy, as the majority of GEP tumors possess somatostatin receptors (SSTRs). Somatostatin 
analogs featuring a DOTA-chelator can be radiolabeled with the β-emitters radioisotopes, 
Yttrium-90 (90Y) and Lutetium-177 (177Lu) for PRRT. Analogs frequently used for therapy 
are: [DOTA-Tyr3]-octreotide and [DOTA-Tyr3]octreotate. In the latter compound, the alcohol 
threoninol at the C-terminal of the octreotide has been replaced by the natural threonin amino 
acid.  This alteration resulted in an analog: (Tyr3-octreotate), which showed increased affinity 
for sst2, compared to both [Tyr3]-octreotide and [Phe1]octreotide “in-vitro” and “in-vivo”. 
Clinical studies in patients with different SST-positives tumors proved advantages of [177Lu-
DOTA-Tr3]-octreate for therapy. PRRT with radiolabeled somatostatin analogs was shown to 
be effective in patiens with SST2-positive-size reduction, improving quality of life and 
survival.  

Objective: The aim of this work was to present the production and the quality control of 
177Lu-Tyr3---octreotate, using DOTA (1,4,7,10-tetrazacyclododecane-N,N´,N”,N´”-tetra acetic 
acid) as chelating agent at the Radiopharmacy Directory, IPEN-CNEN/SP. The process was 
developed and validated in a “hot-cell” under cGMP conditions.  

Materials and Methods: The labeling was performed in a “hot-cell” with 177LuCl3 (Lutetium 
trichloride) and peptide (0.4 mg DOTATATE; 42 mg gentisic acid and 210 mg ascorbic 
acid/mL sodium acetate buffer pH 4.5) from IDB-The Netherlands, using 
peptide:radionuclide molar relation 2:1, at 82-83 ºC for 30 minutes. After cooling, 1 mL of 
DTPA solution (4 mg DTPA / 3 mL 0.9% NaCl) was added.  The volume was completed 
until a desirable radioactive concentration (approximately 7,400 MBq/ mL) with 0.9% sodium 
chloride solution, under aseptic conditions and sterilized through 0.2 μm Millipore filter. The 
doses were fractioned according to demand in sterile vials. 

Quality Control: The radiochemical purity was determined by ITLC-SG (Instant thin Layer 
Chromatography-Silica Gel) in 0.1 mol/L sodium citrate, pH 5.5, as solvent. The labeled 
peptide has retention factor (Rf) of 0.1–0.2 and the free radionuclide migrates with the solvent 
front Rf = 1.0. Radiochemical purity was also determined using C18 Sep-Pak cartridge 
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(Waters, USA). The free radionuclide was eluted with 5 mL of 0.1 mol/L acetate buffer pH 
5.5 and the labeled peptide with 5 mL of methanol. The HPLC (High Performance Liquid 
Chromatographic) system (LC 20AT Prominence) (Shimadzu, Japan) was composed by two 
pumps, autosampler, system controller and radiometric detector (Bioscan). The analysis was 
performed at room temperature with a Shim-Pack VP-ODS column (250 x 4.6 mm, 5 µm). A 
10 µL sample volume was injected and 1.0 mL/min flow rate was applied. The gradient 
consisted of a mixture of acetonitrile and water with 0.1% trifluroacetic acid (TFA) for 30 
minutes. Each sample was analyzed in triplicate.  The stability of the final product was 
evaluated by ITLC-SG immediately, after 24 and 72 hours under refrigeration. Sterility and 
pyrogen tests were performed by the microbiology procedures in different culture media and 
the “in-vitro” Limulus(LAL) test, respectively.  

Results: The labeling efficiency (mean ± standard deviation (SD)) determined by ITLC-SG 
were (99.89 ± 0.06)%, (99.71 ± 0.24)% and (99.56 ± 0.11)%, immediately, after 24 and 72 
hours, respectively. HPLC analysis showed labeling average efficiency of (99.98 ± 0.09)% 
and retention time (Rt) of the product in 14.74 minutes. Both methods gave similar results for 
radiochemical purity. The stability of 177Lu-DOTA-Octreotate, labeled with (45,732 ± 
3,574)MBq of 177Lu, (28.38 ± 4.71) MBq/µCi specific activity, was high even 72 hours 
under refrigeration, radiochemical purity >99.50% determined by ITLC-SG assay. Sterility 
and pyrogen tests were negative in all delivered vials. The methods were validated at the 
Radiopharmacy Directory, IPEN - CNEN/SP and distributed to authorized hospitals in Brazil. 

Conclusion: The labeling process in “hot-cell” and quality control procedures under cGMP 
conditions, have been successfully developed and validated at the Radiopharmacy Directory 
of IPEN–CNEN/SP. In the first semester of 2009, 57,350 MBq of 177Lu-DOTA-Octreotate 
were distributed with specific activity (28.38 ± 4.71)MBq/µg, in 28 batches. Using the 
suitable methodology it is possible to provide high quality peptide radiopharmaceutical for 
clinical use for PRRT in Brazil. 


