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• To describe early technical success and safety after radioembolization of HCC with 
multimodal Imageable Glass Yttrium-90 Microspheres in the US IDE Pivotal Study (Route90) 

Purpose of Study

Eye90 microspheres® are strictly investigational in nature.           Miller, S – JVIR January 2023; 34:11-20

Eye90 microspheres® 
clinical differences 
from conventional
Y90 microspheres
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Title  Radioembolization Trial Utilizing Eye90 Microspheres  for the Treatment of 
Hepatocellular Carcinoma (HCC) (NCT05953337)

Primary Investigator Andrew Kennedy, MD, FACRO, Sarah Cannon, Nashville, Tennessee

Objectives 
• Evaluate the safety and effectiveness of radioembolization using Eye90 microspheres in 

the treatment of subjects with unresectable HCC.

Trial Design

• Prospective, Multicenter (≤20 sites), Open Label, Single Arm Pivotal Trial
• Staged Enrollment of 120 subjects to achieve 100 evaluable subjects planned. 

Key Safety Evaluations • Incidence of adverse events (AEs) and serious adverse events (SAEs), grouped by 
System Organ Class (SOC) and Preferred Term (PT), relatedness to study 
treatment/procedure, and severity.

Key Effectiveness 
Evaluation 

• Percentage of subjects with ORR using local mRECIST on CT evaluation as assessed by 
independent panel reviewers (IPRs) - treatment responder according to localized 
mRECIST if complete response (CR) or partial response (PR) is confirmed at the 
subsequent visit ≥ 4 weeks (e.g., 30 days) after the date of first occurrence of CR or PR.

• Duration of response (DoR) defined as response ≥ 6 months for ≥ 60% of responders 
(first occurrence of CR or PR). Eye90 microspheres® are strictly investigational in nature. 

Route90 US IDE Study Overview
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Eye90 microspheres® are strictly investigational in nature. 

Study Design Schematic



6

Confirmed diagnosis of HCC by imaging confirmation with Liver Imaging Reporting and Data System (LI-RADS) category 5 or 
confirmation of HCC via biopsy (note: at least 1 target lesion must meet the criteria)

No extra hepatic disease

Subjects who are not candidates for ablation, resection, or liver transplantation at time of enrollment

Evidence that > 33% of the total liver is disease-free and will be spared Eye90 treatment (note: information from EMR, 
screening imaging assessments, dosimetry report)

Child-Pugh score of Class A only

Eastern Cooperative Oncology Group (ECOG) performance score of 0 or 1

Treatment naïve subjects or subjects who have developed a new lesion following one of these prior locoregional 
treatments:

➢ Liver resection with negative pathologic margins, no microvascular invasion, and no recurrence at resection margins for 
at least 6 months post-treatment and no new lesions within 6 months of liver resection

➢ Ablation of a single ≤ 3 cm lesion with no recurrence of the treated lesion for at least 6 months post-treatment

Eye90 microspheres® are strictly investigational in nature. 

Key Inclusion Criteria: Disease Specific



•  Partition Dosimetry based on:
• Perfused Target Volume
• Tumor Volume
• 99TcMAA based TNR and LSF

• Segmental (≤ 2 segments) preferred however lobar treatment permitted

• Target Absorbed Dose to Tumor:
• Lobar therapy ≥ 205 Gy (≥ 250 Gy preferred)
• Segmental therapy: 400 Gy to target perfused volume

• Eye90 quantity (mass) will be determined based on perfused target volume to achieve a 
microsphere concentration in perfused volume of approx. 20,000 microspheres/mL.

Eye90 microspheres® are strictly investigational in nature. 

Eye90 microspheres Treatment Plan
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Safety Assessments (DSMB Oversight)

Safety Assessment Timepoints(s)

In-Clinic Visits 
History and Physical

Day 0, 1, 30, 60, 90, 180, 270, 360

CBC, INR, PT, LFTs, CR, eGFR Day 0, 7, 30, 60, 90, 180, 270, 360

ECOG / ALBI / MELD-Na / Child Pugh Day 0, 30, 60, 90, 180, 270, 360

FACT-HEP QOL Day 0, 30, 60, 180, 360

AFP Day 0,60, 90, 180, 270, 360

Adverse Events / Serious Adverse Events / 
Toxicity ≥ Grade 3

Day 0, 1, 7, 14, 30, 90, 180, 270, 360

Eye90 microspheres® are strictly investigational in nature. 



Screened 6

Enrolled 4

Treated 4

Eye90 microspheres® are strictly investigational in nature. 

Route90 Trial n

Results



Subject 
#

Lesion 
Location 

(Segment or 
Lobe)

Perfused 
Volume 

(mL)

Tumor 
Volume (mL)

Planned Total 
Activity 

Administered 
(GBq)

Planned Total 
Mass 

Administered 
(mg)

Planned Dose to 
Perfused 

Volume (Gy)

1
8 247 56 1.7 204 295

4a 150 7 1.0 124 295

2 8 300 11 2.6 233 400

3 Left Lobe 553 184 2.7 440 400

4 4a 588 65 5.0 447 400
Eye90 microspheres® are strictly investigational in nature. 

Treatment Plan



Eye90 microspheres® are strictly investigational in nature. 

Safety N/n (%)

Results: Safety

• No clinically significant shifts in key laboratory parameters

• No related treatment-emergent adverse events 

• No related serious adverse events 

• No REILD and RILI 



Route90 Study Patient 001, 3month Follow-up

Tumor 1: 4.8 cm; Tumor 2: 1.6 cm

Eye90 microspheres® are strictly investigational in nature. 
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Route90 Study Patient 002

In-procedure CBCT 
intra-tumoral
implantation

Baseline CT Post Proc PET CT Post Proc
Non-Con CT 

Post Proc 
CT-Dosimetry 

Tumor Diameter: 3.2 cm

Eye90 microspheres® are strictly investigational in nature. 
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Route90 Study Patient 002

Coronal View

Baseline CT In-procedure CBCT 
intra-tumoral
implantation

Post Proc PET CT Post Proc
Non-Con CT 

Post Proc 
CT-Dosimetry 

Breathing 
Artifact

Spatial
Accuracy

Eye90 microspheres® are strictly investigational in nature. 
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• 4 patients have been successfully treated in the Route90 US IDE pivotal trial for the 
treatment of unresectable HCC with Eye90 microspheres®.

• Initial assessment confirms successful Eye90 administration with no serious adverse 
events. 

• Eye90 provided multi-modality imaging capability on X-ray, CBCT, conventional CT, 
SPECT/CT and TOF PET/CT and shows promise as an imaging biomarker for predicting 
tumor response and fiducial for subsequent external beam radiation or 
radiofrequency/microwave ablation if required. 

Conclusions

Eye90 microspheres® are strictly investigational in nature. 
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Contact Information

Aravind Arepally, MD

Chief Medical Officer,

ABK Biomedical Inc., Halifax, NS, Canada

a.arepally@abkbiomedical.com

   

Andrew Kennedy, MD

Physician-in-Chief, Radiation Oncology

Director, Radiation Oncology Research

Sarah Cannon Cancer Institute

Nashville, TN, USA

andrew.kennedy@sarahcannon.com

Eye90 microspheres® are strictly investigational in nature. 
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