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Background – Eye90 microspheres®
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Clinical: New Zealand Study
Title  Investigation of safety & effectiveness of Eye90 microspheresTM in the treatment of

Unresectable HCC & mCRC (NCT04926376)
Indication Eye90 microspheresTM is intended for use as internal radiation brachytherapy for 

treatment of malignant hyper-vascular hepatic neoplasia.
Objectives • Evaluate the safety of Eye90 treatment in patients with HCC & mCRC.

• Evaluate the effectiveness of Eye90 treatment in patients with HCC &  mCRC. 

Key Safety 
Evaluations

• Incidence of toxicity ≥ Grade 3 by CTCAE Ver. 5.0 @ Day 90 & 180 post 
treatment.

• Incidence of Related Treatment Emergent Serious AEs (TESAEs) using CTCAE, Ver. 
5.0

Key 
Effectiveness 

Evaluation 

Primary endpoints:
• Overall Response Rate (ORR) using local RECIST 1.1 with MRI of target tumor(s)

size reduction comparing baseline to Day 180
• Overall Response Rate (ORR) using local mRECIST viable target tumor(s)

enhancement reduction comparing baseline to Day 180

Status • HCC patients treated through Dec ‘22
• Safety: 1 unrelated SAE(exacerbation of asthma); resolved. All other AEs (ie

nausea, pain) , expected, transient, and resolved
• Imaging: Eye90 is visible on deposition on CBCT & CT. Correlation of radiopacity

with radioactivity on PET & SPECT



• FIH Subject Dosing & Response 

Subject 

ID

Baseline / Treatment Day 90

Dx
Size Target 

Dose

Unit Dose 

Actiivity
MS/ML

Activity/

Sphere

Lesion 

Size

Local 

mRECIST

004 HCC 3.6 cm 347 1.2 5000 340 1.4 CR

007
3

HCC 3.5 cm 400 1.1 15000 267 3.1 CR

HCC 1.2 cm 400 .8 15000 265 0.7 CR

005 HCC 4.3 cm 400 2.7 15000 302 2.1 CR

006 HCC 2.6 cm 270 3.0 12500 437 1.2 CR

008 HCC 3.0 cm 400 1.9 15000 325 1.0 PR 

009 HCC 3.5 cm 215 .5 12000 168 3.4 SD

Treated Tumors: 1.2 – 4.3cm, 
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FIH Summary 

2022, Six HCC patients treated, Interim Data Conclusions

Primary Endpoints

• Eye90 microspheres treatment was well tolerated

• No related SAEs have been reported

• No reports of REILD or RILI

Secondary Endpoints

• Multi-modality imaging of Y90 MS is feasible: PET, SPECT/CT and Conventional CT

• Multi-modality dosimetry of Y90 MS is feasible: PET, SPECT/CT and Conventional 
CT

Observational Endpoints

• Potential Imaging Biomarker → Targeting and Tracking



Comparison

SPECT CT

• Usually Available

• Cheaper

• Respiratory Artifacts

• “Artifact” Imaging
• Partial Volume Effects

• Poor resolution 

• 7-30mm

PET CT

• Not Readily Available

• Calibration Needed

• Expensive

• Partial Volume Effects
• Respiratory artifacts

• 5-10mm

Clinical Need

• Readily Available

• Cheaper

• Higher resolution

• Dose Heterogeneity



• Prospective, single center, single arm, open label study in NZ
o 6 patients with unresectable Hepatocellular Carcinoma (HCC) were treated selectively with Eye90 microspheres

o HCC, total lesion length < 9 cm, one lesion > 2 cm, Child–Pugh A, BCLC A-B

• Pre and Post Therapy non contrast CT (NCCT pre/post) obtained
o Post Procedure Dosimetry performed independently by 4 Investigators

✓ Two Board Certified Radiologist

✓ Two Medical Physicists

• New Beta software Module in MIM SurePlan Y90 (MIM Software, Cleveland, OH, USA)
o CT Based Dosimetry Feasible  in 3/6 patients (4 Lesions)

o Three ineligible due to technical errors in image acquisition

CT Dosimetry



Deformable registration + Data from a calibration phantom → HU Enhancement → Y-90 
activity concentrations on a voxel specific basis.

 Dose distributions are then calculated through a convolution operation
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Segment 7 HCC: Treated with 2.7 Gbq, 328 mg



Agreement of Four Investigators
Tumor Absorbed Dose



Conclusions



Radioembolization Oncology Trial Utilizing Transarterial Eye90 (ROUTE 90) for the 
Treatment of Hepatocellular Cellular Carcinoma (HCC) 

Currently Enrolling!

a.arepally@abkbiomedical.com
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