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Biodistribution and dosimetry of [177Lu]Lu-SibuDAB in patients with metastatic castration-resistant prostate cancer
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EXTENDED MATERIALS AND METHODS
1. Recruitment
A total of 17 patients diagnosed with advanced, metastatic prostate adenocarcinoma, resistant to androgen deprivation therapy (ADT) and presenting progression or a contraindication to conventional treatments were enrolled into this study. Patients were selected according to inclusion and exclusion criteria by the medical team and co-investigators of the Hospital Clínico San Borja Arriarán of the University of Chile and referring hospitals within the greater area of Santiago de Chile.

2. Inclusion criteria
Patients diagnosed with metastatic, castration-resistant prostate adenocarcinoma who met following criteria were enrolled in the study:
· Evidence of metastatic disease confirmed by PET/CT with [18F]fluorine prostate specific membrane antigen (PSMA)-1007;
· Rising level of prostate-specific antigen according to the Prostate Cancer Working Group 3 criteria [1]: 2 consecutive elevations above a reference level of 2 ng/mL despite having testosterone less than 20 ng/mL;
· No remaining approved treatment options according to protocol and cannot receive other treatments, either due to contraindications, lack of access or availability or (including economic limitations);
· Signed informed consent;
· Biochemical parameters (haematological, liver and kidney values) appropriate for treatment;
· Leukocyte count ≥ 2.5 x 109/L;
· Platelet count ≥ 75 x 109/L;
· Haemoglobin: > 9 g/dL in the absence of red blood cell transfusions at least 2 weeks prior to Day 1 of Cycle 1 of the treatment. Patients who have been transfused must have a safety examination prior to treatment. Use of erythropoietin was allowed up to 4 weeks prior to Day 1 of Cycle 1;
· Creatinine clearance ≥ 30 mL/min/1.73 m2 or creatinine value not greater than 2 times the upper reference value;
· Liver enzymes at a value no greater than 5 times the upper limit of normality;
· Performance status score Eastern cooperative oncology group (ECOG) [2]: 0‒3;
· Survival estimate: > 6 months;
· Consent to use at least one barrier method if they had sexual intercourse.

3. Exclusion criteria
Potential patients who met any of the following criteria were excluded from participating in the study:
· Not signing the informed consent form;
· Not meeting the inclusion criteria;
· Risk of spinal cord compression;
· Risk of imminent pathological fracture.

During the screening period, patients were referred to a medical interview with the principal investigator, a nuclear medicine specialist, who was responsible for confirming the patient's eligibility according to the inclusion and exclusion criteria in the protocol. If the patient met all inclusion and exclusion criteria and decided to participate, the patient was enrolled in the study after he signed the informed consent form.

4. Radiochemistry
[bookmark: _Hlk169443222]SibuDAB also known as (S)-Ibu-DAB-PSMA was developed at the Center for Radiopharmaceutical Sciences at Paul Scherrer Institute, Switzerland [3]. GMP-grade SibuDAB was manufactured by Diverchim CDMO (Roissy-en-France, France) and the lutetium-177 (no-carrier added, [177Lu]LuCl3 in HCl 0.04 M) was obtained from Isotope Technologies GmbH (Garching, Germany). [177Lu]Lu-SibuDAB was synthesized on an automated radiosynthesis module (Gaia V2 and Luna, Elysia-Raytest, Straubenhardt,Germany) using cassettes and reagent kits for 177Lu-labeling (Advanced biochemical compounds ABX, Radeberg, Germany). 
Briefly, 80, 200 or 400 µg Sibu-DAB were dissolved in 1.0 mL ascorbate buffer pH = 4.5 (0.2 g ascorbic acid and 0.8 g sodium ascorbate in 10 mL ultrapure water), added to 6.0‒7.0 GBq lutetium-177 and heated to 90°C for 25 min. The reaction was diluted with 9.0 mL formulation buffer (5% (v/v) ethanol in 50 mg/mL sodium ascorbate in water for injection) and passed through a 0.22 µm sterile filter (Merck Millipore, Millex-GV SLGV033R). 
Quality control was carried out with an aliquot of the final product by radio-thin layer chromatography (miniGITA, Elysia-Raytest, Straubenhardt, Germany; silica 60 F254; solvent a: 0.1 M citrate buffer, solvent b: 1.0 M ammonium acetate buffer pH 4.5/methanol 1:1) and radio-high pressure liquid chromatography (Elysia-Raytest, Straubenhardt, Germany; column: Phenomenex Luna C18, 250x4.6 mm, flow: 1.5 mL/min, wave length 220 nm, solvent A: 0.1% trifluoroacetic acid (TFA) in MilliQ water, solvent B: 0.1% TFA in acetonitrile, gradient: 0‒0.5 min, 25% B; 0.5-13.0 min to 50% B; 13.0‒15.0 min 85% B; 15.0‒20.0 min 25% B). A radiochemical yield of ≥ 95%, a radiochemical purity ≥ 99% and < 1% free 177Lu were obtained. 

5. Pretherapeutic PET/CT using [18F]PSMA-1007
Tumour-associated PSMA-positivity was confirmed by a pre-therapeutic PET/CT imaging 60 min post injection of 222‒296 MBq [18F]PSMA-1007 on a Siemens Biograph mCT 20. All patients received water as an oral contrast agent. Briefly, a diagnostic CT scan was performed 60–70 s after the intravenous injection of iodinated contrast agent. Subsequently, scans were acquired in 3D-mode with an acquisition time of 1.5 min/bed position. Emission data was corrected for scatter and attenuation and reconstructed iteratively with the manufacturer’s implementation of an ordered subset expectation maximation algorithm (2 iterations and 21 subsets) with post-reconstruction Gaussian filtering (full width at half maximum = 4 mm) [4]. For retrospective analysis, total tumour uptake on PET was determined, according to Unterrainer et al [5]. In brief, total tumour uptake was semi-automatically determined on a dedicated workstation (Affinity 3.0.5, Hermes Medical Solutions, Stockholm, Sweden) as follows: In the software, all regions with higher uptake than SUV=4.0 were automatically included in one volume of interest. Subsequently, all non-malignant regions were manually excluded from this volume and its mean uptake (in SUV normalized by body weight, SUVMean-bw) and volume were displayed. The total tumour uptake was then derived by multiplying the mean uptake (in units of SUV) with the volume (in units of mL).

[image: ]
Supplemental Fig. 1 Maximum-intensity projections of PET (left) and SPECT (right) images of [177Lu]Lu-SibuDAB patient #13 at 60 min. and 24h. p.i.,respectively. In this patient, tumour lesions could not be clearly distinguished from background in the SPECT/CT and were, thus, omitted for tumour dosimetry evaluation.
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