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novel radiotracers targeting the synaptic vesicle glycoprotein-2-A 
(SV2A). Recently, synaptic density deficiency has been proven in a 
small number of high severily depressed patients. However, effect 
of antidepressant drugs on synaptogenesis remains to be evaluated 
in vivo. This preclinical study aims to profile synaptic density using 
SV2A-PET imaging in relation to depression-like phenotype and 
antidepressant response in a well-validated mouse model of 
depression. Materials and Methods: Adult male C57BL/6JRj mice 
were subjected to chronic corticosterone treatment (CORT, 35 ug/
ml) in the drinking water to induced a depression-like phenotype. 
Mice were thereafter subjected to 4-weeks of a selective serotonin 
reuptake inhibitors (SSRI) antidepressant treatment (Fluoxetine, 
18 mg/kg/day) or Vehicle (VEH). Synaptic density was compared 
between CORT-Fluoxetine (N=6), CORT-VEH (N=6) and VEH-VEH 
(N=5) using 90-min PET acquisition after [11C]UCB-J injection 
(3.32±1.43 MBq), a SV2A-targeting radioligand. Depression score and 
antidepressant response were assessed by calculating the latency 
to feed at the Novelty Suppressed Feeding test, before (at 4 weeks) 
and after (at 8 weeks) antidepressant treatment. Standardized 
Uptake values ratio of [11C]UCB-J binding (SUVr) of PET acquisition 
were extracted between 60-90 min in cortex and hippocampus and 
normalized to corresponding heart-blood pool. Results: [11C]UCB-J 
SUVr of CORT-VEH mice were lower in hippocampus compared to 
VEH-VEH (p=0.013) and CORT-Fluoxetine (p=0.020) and also lower in 
cortex but only significant compared to CORT-Fluoxetine (p=0.013). 
[11C]UCB-J SUVr in CORT-Fluoxetine and VEH-VEH groups were not 
significantly different (p>0.65). Depression score was significantly 
reduced in the CORT-Fluoxetine mice compared to CORT-VEH 
(p=0.014) and VEH-VEH (p=0.020), indicative to antidepressant 
efficacy. An inverse correlation between the depression score 
and [11C]UCB-J SUVr in the cortex was observed (p=0.026). 
Conclusion: These pilot preclinical data suggest that presynaptic 
terminal restoration predicted the antidepressant efficacy of SSRI 
. Synaptic plasticity might contribute to neurobiology substrate of 
depression and may provide a biomarker of therapeutic efficacy. A 
continuation of this preliminary work coupled with ex vivo and in 
vitro multimodal tools would be useful to better characterize the 
biological processes underlying the modification of [11C]UCB-J 
binding.
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Aim/Introduction: Positron emission tomography (PET) 
radiotracers targeting muscarinic acetylcholine receptors (mAChR) 
could have an enormous impact on enhancing therapeutic 
strategies for various neurological diseases including dementia. (+)
N-[11C]methyl-3-piperidyl benzilate ([11C](+)3-MPB) was developed 
as a PET radiotracer for mAChR. The aim of the present study is 

to characterize binding of [11C](+)3-MPB to mAChR in the brain 
of living mice. Materials and Methods: A total of 24 ICR mice 
underwent dynamic [11C](+)3-MPB PET/CT studies after treatment 
with vehicle and different doses of mAChR antagonists, solifenacin 
and oxybutynin. Regional brain non-displaceable binding potential 
(BPND) of [11C](+)3-MPB to mAChR was estimated using time-course 
of [11C](+)3-MPB distribution in cortical and subcortical structures 
and a simplified reference tissue model with cerebellar reference 
tissue input function. The differences in regional brain BPND of 
[11C](+)3-MPB were examined to establish the dose-response 
relationship in terms of the effective dose (ED50) using non-linear 
regression analysis for the Emax model. Results: [11C](+)3-MPB PET 
quantitatively visualized cortical and subcortical mAChR function 
and its dose-dependent changes after solifenacin and oxybutynin 
treatment in the brain of living mice. Solifenacin and oxybutynin 
showed a maximal 61% and 60% difference compared to BPND 
of vehicle treatment for the highest doses of those drugs (10 mg/
kg and 1 mg/kg, respectively) in the striatum. ED50 across regions 
ranged 3.67 - 12.54 mg/kg and 0.42 - 1.18 mg/kg for solifenacin 
and oxybutynin, respectively. Conclusion: In vivo quantitative PET 
analysis of brain mAChR occupancy may provide a fundamental 
basis for managing therapeutic strategies of potential drugs that 
exert mAChR antagonism implicated in neurological diseases. 
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Aim/Introduction: Accurate dosimetry is key for personalized 
radiopharmaceutical therapy (RPT). However, variability in 
dosimetry protocols including equipment calibration are limitations 
for widespread adoption of dosimetry to clinical practice. We 
aim to develop a simple and reliable method to cross calibrate 
instruments from 18 different institutions in Canada to enable 
accurate and comparable dose assessments for 177Lu therapies. 
Materials and Methods: Three 30-ml glass vials with 7.2 GBq 
177Lu calibrated by the radiopharmaceutical manufacturer were 
used to define calibration numbers (CNs) for the dose calibrator 
at the core-lab. Activity was extracted to prepare samples in other 
geometries (10-ml glass vial and point source in Eppendorf tube). 
The CNs for other geometries were determined from differences 
in pre- and post-activity extraction. Geometry/linearity tests were 
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performed. Later, each center received three sources of 177Lu from 
the core lab: (A) a 30-ml glass vial with ~7.4 GBq, (B) a 10-ml glass 
vial with ~2.5 GBq, and (C) a point source in a 1.5-ml Eppendorf 
tube with ~15 MBq. CNs for each dose calibrator were assessed for 
each of the sources. An additional CN for a 20-ml syringe (for patient 
injection) was also determined. Using medium-energy collimators, 
each center performed a planar scan of source C with 4 energy 
windows (photopeak: 208keV@20%, upper and lower scatter 
@10%, general scatter: 110keV@100%) to calculate the gamma 
camera calibration factor (CF). Camera dead-time will be estimated 
using planar scans of sources A, B, and A+B Results: Core-lab CNs 
were A=414x10, B=389x10, C=426x10, syringe=427x10. Recovered 
activity was within 0.5% of the true. The geometry test was within 
2.75% and linearity within 1.43%. Thirteen dose calibrators from 
5 different centers and vendors have been calibrated. CNs for 
Biodex were A=119±4.5, B=123±4.8, C=118±3.5, syringe=118±5.2, 
while for Capintec these were A=(411±2.5)x10, B=(387±6.6)x10, 
C=(497±27.6)x10, syringe=(420±3.0)x10. CNs were modified from 
initial values (i.e. before performing the procedure) of 118±6.0 and 
(456±6.3)x10 for Biodex and Capintec, respectively. Not accounting 
for different CNs for each geometry would result in differences of 
up to 12% in activity measurements. Four Siemens and two GE 
cameras have been calibrated with averagy CFs of 9.22±0.15 and 
5.04±0.43 cps/MBq, respectively. CFs showed small variations across 
cameras of a same manufacturer. Conclusion: We present a simple 
approach for standardized, reproducible multicenter dosimetry 
that minimizes the burden at participating sites and requires little 
activity manipulation. This could allow for robust and standardized 
quantitative 177Lu SPECT/CT imaging needed for personalized RPTs. 
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Aim/Introduction: The field of 177Lu radiopharmaceutical therapy 
is rapidly expanding, which is reflected in the increased use of 
existing radioligands such as [177Lu]Lu-DOTATATE or [177Lu]Lu-PSMA, 
with new ones such as [177Lu]Lu-FAPI already in development. 
Post-therapy quantitative SPECT-CT is important for treatment 
verification, dosimetry, and trials requiring information on the 
pharmacokinetics. However, SPECT-CT imaging protocols for 177Lu 
are not standardised, which hampers scientific progress in this 
rapidly developing field. EANM/EARL has therefore formed a task 
group to define a standardisation and harmonisation programme 
for quantitative 177Lu SPECT-CT. Materials and Methods: Key aspects 
of an accreditation programme for 177Lu SPECT-CT quantification 
were defined as: the accuracy of the radionuclide calibrator; large 
volume quantitative image accuracy; and characterisation of 
spatial resolution performance. Given that data acquisition and 
reconstruction affect quantitative outcomes, predefined parameters 
are provided, although centres can optionally submit additional data 
for their site’s preferred reconstruction parameters for assessment. 
Maximising site inclusivity, while still maintaining high quality is an 

important part of the programme. To help achieve this, feasible data 
collection with easily accessible phantoms is adopted. Results: The 
accreditation programme is as follows. The radionuclide calibrator 
must demonstrate a path to accurate measurement of 177Lu activity, 
and traceability to primary standards is recommended. Large 
volume SPECT-CT quantitative accuracy should be established via 
the measurement of a large cylinder phantom filled with a uniform 
177Lu solution (e.g., a Jaszczak phantom without inserts). Using this 
data, an image calibration factor is obtained to convert count-
rate to activity concentration for the specific setup (combination 
of system and acquisition/reconstruction protocol). Cross checks 
are also performed for systems that offer a built-in manufacturer’s 
calibration option (e.g., based on long-lived traceable sources). To 
reflect the poor spatial resolution of SPECT (compared to PET), 
characterisation of spatial resolution is performed using a NEMA 
IEC PET body phantom and spheres, replacing the smallest 10 
mm diameter sphere with a 6 cm diameter sphere. All spheres are 
filled with a 177Lu solution, while the background compartment 
is filled with water to assess spill-out effects. Pass/Fail criteria are 
set for the radionuclide calibrator, scanner calibration, and spatial 
resolution performance. Conclusion: An accreditation programme 
for quantitative post-therapy 177Lu quantitative SPECT-CT has been 
started, with the aim of bringing harmonisation and standardisation 
to this imaging procedure. Following programme testing, it is 
hoped that accreditation will be open to all by the end of 2022. 
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Aim/Introduction: Two medical devices, 90Y glass and resin 
microspheres, are presently commercially available for selective 
internal radiation therapy (SIRT) for primary liver cancer and 
liver metastases. Personalized therapeutic activity prescription is 
determined considering levels of efficacy in tumours and safety 
in normal tissues known from published dose-response studies. 
It is key that both administered activities and that dose-response 
relationship are based on reliable, accurate and reproducible 
activity measurement. This multicentre, multi-device study aimed to 
compare the manufacturer-declared vial activity with quantitative 
90Y PET/CT assessment of the same vials. Materials and Methods: 
We compared 90Y PET-measured activity (APET) from glass (ng=56) 
and resin (nr=18) microspheres vials with the calibrated activity 
provided by the manufacturer (AM). Additionnaly, PET-measured and 
manufacturer-stated activity in ncl=4 vials containing 90Y-chloride 
were compared. All activities were referred to the PET acquisition 
time. PET activities were determined directly from the quantitative 


