
S209 Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751

ongoing. Conclusion: Taken together, these results demonstrate 
that TRT targeting CAFs can be an attractive option for cancer 
therapy. While X-RT is generally described for inducing SASP in 
CAFs, this was not observed after TRT. Moreover, TRT-associated 
bystander cytotoxic effects on PDAC cancer cells were observed 
which was not the case for X-RT. 
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Aim/Introduction: Cancer associated fibroblasts (CAFs) have 
various supportive functions in the tumor microenvironment 
such as matrix deposition and remodeling or extensive reciprocal 
signaling interactions with cancer cells. The use of CAF-targeted 
radiopharmaceutical therapy (RPT) may be a way to irradiate 
tumors. This work aims to elucidate the difference in absorbed dose 
(Dabs) between 225Ac (alpha emitter) and 177Lu (beta emitter) in RPTs 
according to the choice of the targeted cell (tumor or CAFs) and their 
degree of interspersion. Materials and Methods: Dabs calculations 
were performed through Convolution/Superposition using Python 
3.7.7 for 177Lu (109 decays) and Monte Carlo simulations using GATE 
9.0 for 225Ac (106 decays) in a cellular mass spherical model of 3 mm 
diameter using (20 μm)3 sampling and typical liver density (1.05 
g.cm-3) and composition (ICRP 110). Within this model each (20 
µm)3 voxel simulates a cell. Complete energy emissions spectra and 
daughters were considered for 177Lu and 225Ac. Based on biopsies, 
tumor cells were organized as clusters with five different models of 
interspersion, parameterized with Tumors to CAFs mean distance 
(Lmean), which varied between 92 to 706 µm. Total cells ratio was 
held constant with 75% of tumors cells and 25% of CAFs. Analyses 
were conducted on 3D Dabs maps and efficacy ratios (ERs), which 
represents the percent of mean Dabs of the entire cellular mass 
that is deposited in the tumor volume. According to the MIRD 
formalism, ERs were calculated for S(vTumors ← vTumors) and 
S(vTumors ← vCAF) relative to the mean Dabs. Results: The 225Ac 
energy deposition patterns are highly localized relative to source 
cells, resulting from the limited irradiation range. With CAFs as the 
sources, the ER(177Lu)/ER(225Ac) vary from 1.1 (Lmean = 92 µm) up to 4 
(Lmean = 341 µm). When tumors are sources, the ER(177Lu)/ER(225Ac) 
are comparable (~0.91-0.95). Overall, the use of 225Ac may be less 
effective than 177Lu when CAFs are sources, with increasing tumor 
cell cluster size resulting in decreased 225Ac tumor cell irradiation 
efficacy. Conclusion: This study illustrates the favorable properties 
of 177Lu over 225Ac when CAFs are targeted. Extension of this study 
to additional Lmean geometries, chosen to be representative of 
clinical tumor pathologies, may further elucidate the potential 
dosimetric advantage of beta-emitting RPTs in comparison to 
alpha-emitters, in the context of CAF targeting. Further work is also 
needed regarding normal tissue injury from alpha-RPT to better 
evaluate the potential therapeutic ratio of CAF-targeted alpha RPT. 
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Aim/Introduction: The efficacy of molecular radionuclide 
therapy depends on many factors, including binding, retention 
and internalization of the radiopharmaceutical. 177Lu-Tyr3-DOTA-
octreotate (177Lu-DOTATATE) is a well-studied compound with great 
clinical success, but to date, the understanding of time-resolved 
binding and internalization has been limited. Deeper knowledge 
on these aspects of 177Lu-DOTATATE can improve cellular dosimetry 
calculations and provide insights into the radiobiology of 
radionuclide therapy. Therefore, this study aimed to characterize 
the binding and internalization patterns of 177Lu-DOTATATE to 
cancer cells in vitro and in vivo. Materials and Methods: The in 
vitro uptake of 177Lu-DOTATATE was analyzed in a panel of SSTR-
expressing tumor cell lines using LigandTracer technology for real-
time interaction analysis, as well as manual uptake assays. In vivo 
biodistribution of 177Lu-DOTATATE and SSTR expression, assessed 
with immunohistochemical staining, was evaluated in xenografted 
tumors. Results: After incubation of 10 nM 177Lu-DOTATATE for 
24 hours, the cellular uptake varied between cell lines, from 0.1 
to 1.5 pmol/105 cells. This correlated well with in vivo staining for 
SSTR2 in xenografts, and the levels of SSTR density was in line with 
clinical reports on SSTR expression. Real-time measurements of 
177Lu-DOTATATE with LigandTracer exhibited multiple interactions 
with affinities in the nanomolar range and long retention times. 
Inhibition of internalization by either decreasing assay temperature 
or by the use of 0.5 M sucrose resulted a drastic reduction of 
ligand uptake, indicating that a major part of the 177Lu-DOTATATE 
is quickly internalized and this may induce receptor recycling and/
or synthesis. Conclusion: 177Lu-DOTATATE exhibits an interesting 
binding pattern to SSTR2-expressing cells, with a fast internalization 
rate and a possibly large contribution from receptor recycling 
and/or synthesis. The differences in internalization rate between 
cells may explain observed variations of tumor retention in vivo 
over time. These results help broaden the understanding of how 
binding kinetics relate to in vivo radiopharmaceutical distribution 
and biological response to therapy. In the future, we hope this can 
contribute to the development of more effective treatments for 
cancer patients. 
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Aim/Introduction: Radiopharmaceutical therapy (RPT) targeting 
the prostate-specific membrane antigen (PSMA) has shown very 
promising outcomes in the recent years. Receptor density is a 



Eur J Nucl Med Mol Imaging (2022) 49 (Suppl 1): S1–S751  S210

parameter estimated using the fitting process. This study aims 
to assess the influence of tumor receptor density on the time-
integrated activity (TIA) of 177Lu-PSMA-I&T to see how a slight 
errors in the estimation will affect the TIA. Materials and Methods: 
Physiologically based pharmacokinetic modeling (PBPK) is a robust 
method to simulate and predict the distribution of radiolabeled 
substances in tumor and healthy organs. We implemented a PBPK 
model using Python to predict the distribution of 177Lu-PSMA-I&T 
within various organs and tumors. Standard administered ligand 
amount and activity of 105 [nmol] and 7.4 [GBq] were considered. 
Subsequently, the relationship between TIA and tumor receptor 
density was studied for receptor densities ranging from 10 to 50 
[nmol/L]. Results: The results illustrated that the TIA is dramatically 
affected by tumor receptor density such that by an increase of the 
tumor receptor density from 10 to 50 [nmol/L], TIA rises roughly 
from 1 to 6.5 [GBq]. The increasing trend is almost linear, and a 1 
[nmol/L] deviation from the actual value of receptor density alters 
the TIA by 135 [MBq]. Conclusion: We employed a PBPK model to 
determine the effect of tumor receptor density on the TIA of 177Lu-
PSMA-I&T in the RPT of prostate tumor. The result reveals that even 
a slight error in estimation of the tumor receptor density highly 
affects the output of the model. Therefore, accurate prediction 
of this parameter is compulsory, as this will help optimize and 
personalize RPTs. 
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Aim/Introduction: Phosphorus-32 (P-32) has a widespread role in 
Therapeutic Nuclear Medicine. P-32 can also be used for radionuclide 
therapy of various superficial skin diseases (both benign and 
malignant). The aim of this study was to perform in vitro dosimetry 
of radioactive patches incorporating P-32 for radionuclide therapy 
of superficial skin diseases. Materials and Methods: Circular patches 
of area 1cm2 incorporating 1mCi P-32 distributed uniformly over 
it were prepared and thermoluminescent chip dosimeters were 
used for dosimetry. These chip dosimeters were standardized and 
calibrated and only those dosimeters with uniform response were 
selected. These were placed over the sealed patch for different time 
intervals to determine the dose delivered at surface and dose rate. 
Thermoluminescence (TL) curves were obtained using a TL Reader 
and absorbed dose was determined. Tissue equivalent material 
sheets (Lucite) of 1 mm were used to determine the depth in skin 
upto which significant radiation dose is delivered and the total 
radiation dose delivered upto that depth. Results: Dose delivered to 
the TLD chip at the surface of the patch at 10,20,30,45 and 60 minutes 
was found to be 1.02, 2.04, 3.07, 4.65 and 6.16 Gy respectively. It 
showed a linear relationship with duration of exposure. Dose rate at 
the surface was found to be approximately 6.16 Gy/hr. Depth upto 
which significant radiation dose is delivered is 3mm after which it 
reduces to less than 1%. Total cumulative dose delivered upto 3 mm 
depth was found to be 8.3 Gy in 1 hr. Conclusion: Surface dose rate 
for a sealed P-32 circular patch of 1cm2 area containing 1mCi activity 
was found to be 6.16 Gy/hr. The total cumulative dose delivered upto 
3mm depth was 8.3 Gy/hr. 
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Aim/Introduction: The prognostic role of FDG-PET/CT before first 
line therapy in patients with Follicular Lymphoma (FL) remains 
unclear, with conflicting data published in the literature. To this 
end we evaluated the prognostic value of baseline Total Metabolic 
Tumor Volume (TMTV) and tumor dissemination parameter (Dmax) 
in a large cohort of treatment-naïve FL patients from the FOLL12 
trial (NCT02063685) Materials and Methods: FOLL12 trial is a 
randomized, phase III trial comparing standard (Arm A) vs response 
adapted maintenance (Arm B) in treatment-naïve adult patients 
with grade 1-3a FL. In this study we included patients for whom 
PET/CT before immunochemotherapy (ICT) was centrally reviewed. 
The TMTV was obtained by summing the metabolic volumes of all 
individual nodal and extra nodal lesions, using the 41% SUVmax 


