Feasibility of CT Based Tumor Dosimetry Using Multimodal Imageable Glass Eye90 microspheres® in a FIH Clinical Trial
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INTRODUCTION AND PURPOSE

(
* Three patients with 4 LIRADS-5 HCC tumors were enrolled in a clinical trial (NCT04926376) to

Investigate safety and efficacy of Eye90 radioembolization therapy. Patients received pre and post
therapy non-contrast CT (NCCTpre/post). For each patient, two Board Certifled Radiologists and two
Medical Physicists independently determined tumor dose using beta software (MIM Software)
developed to perform the following workflow: NCCTpre scan was fused to NCCTpost using global
deformable coregistration; CT difference volume (CTdiff) was calculated by subtracting the coregistered
NCCTpre from NCCTpost; Eye90 concentration within contoured tumor was determined by applying a
calibration curve slope to CTdiff, where the calibration curve was calculated through CT image analysis
of a calibration phantom with Eye90 concentrations of 0.5, 5.0, and 25.0 mg/mL; 90Y activity distribution
was calculated by scaling Eye90 concentration by NCCTpost voxel volume and 90Y activity per
milligram of Eye90; dose distribution was determined using the voxel S-value (VSV) method within MIM
Software. Finally, the mean tumor dose was recorded and compared across the reviewers.
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* Transarterial Radioembolization (RE) Is an effective treatment modality for HCC. In RE, radioactive Microspheres (MS) are administered through the arterial vasculature of the liver to selectively target hypervascular
liver tumors while sparing healthy liver parenchyma. A novel investigational muti-modal imageable Y-90 radioembolization device has been developed (Eye90 microspheres®) that Is intended to provide tumor
targeting and the ablility to determine microsphere quantity in tissue with the potential to convert this to CT based absorbed dose (CT Dosimetry). The objective of this work is to demonstrate proof of concept for CT
based tumor dosimetry after treatment of Hepatocellular Carcinoma (HCC) with multimodal imageable yttrium-90 (90Y) microspheres (Eye90 microspheres®) in a First in Human Trial.
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* |nvestigational use of CT dosimetry In this study
confirms feasibility of determining CT based
tumor absorbed dose. Conventional CT provides

 CT based mean tumor absorbed dose
(range) for patient 1 was 440 Gy (419-474

Gy); patient 2 Tumor 1, 1068 Gy (1005-1104 reduced partial volume effects, reduced

Gy); patient 2 Tumor 2, 188 Gy (135-252 respiratory motion artifacts, and an improved
Gy); and patient 3, 702 Gy (680-738 Gy). depiction of dose heterogeneity which has not
The dose distribution within the perfused been described with usual post Y90 SPECT or
volume was highly heterogeneous based on PET modalities. These benefits may provide more
observed isodose contours. accurate dose metrics and a better understanding

of the dose-response relationship in 90Y therapy.
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