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Eye90 microspheres® 
breakthrough from conventional Y90 microspheres

1.    Patient personalized unit doses

2. Advanced administration technology

3.   Imaging biomarker technology, and
      post-procedure CT-dosimetry 



Eye90 microspheres® 
patient personalized unit dose ordering

Patient-personalized

Unit Dose:  Activity + 

Number of Microspheres

Date & Time 
Chosen by Physicians

(not by unit dose availability chart)  

Rx Prescriptions
Online/Phone 
Order System Treatment

NO nuc med dose draw and NO need for multiple unit dose vials for large volume tumor treatment



Eye90 microspheres® 
advanced administration technology

outflow to microcath

highly concentrated bolus of spheres
at start of injection, becoming

more dilute through administration

Vs.
outflow to microcath

spheres metered into injection fluid
path via regulated concentration

inflow inflow

spheres
pushed
by saline

saline

to 
microcath



Eye90 microspheres® 
advanced administration technology
J Vasc Interv Radiol 2023; 34:11–20

Eye90 Delivery System

Comparative microscopy photos 
of Y90 microspheres distributions in 

tumor microvascular trees

Rigorous bench model developed & used
to mimic human hepatic malignancy condition



Case Examples



Eye90 microspheres® 
in-procedure visualized tumor targeting
Route90 study in-procedure image example

Baseline CT Angiogram CE CBCT Axial



Eye90 microspheres® 
in-procedure visualized tumor targeting
Route90 study in-procedure image example

In-procedure CBCT 
intra-tumoral implantation

Baseline CT Post Proc PET CT Post Proc CT 



Eye90 microspheres® 
post-procedure precision CT-Dosimetry
New Zealand Eye90 microspheres study patient example

Baseline MRI Post Proc non-con CT Post Proc SPECT CT Post Proc CT-Dosimetry 3mo non-con CT 3mo post CE MRI 

Imageable spheres Imageable spheres Imageable spheres

not possible with conventional Y90 radioembolization

3.5 x 2.1 cm
LIRAD 5

1.3 x  1.5 cm
CR

Segment 5 HCC: Treated with 0.8 GBq, ~2.7M microspheres
Mean Dose= 1020 Gy



SPECT CTBaseline CT 3mo post CE  CT

2.1x 1.9 cm
Arterial Phase

POST Y90 CT Based Dosimetry

Eye90 microspheres® 
post-procedure precision CT-Dosimetry : Biomarker
New Zealand Eye90 microspheres study patient example

4.2 x 4.0cm
LIRAD 5

2.1 x 1.9 cm
CR

Segment 5 HCC: Treated with 2.7 GBq, ~7.9 M microspheres
Mean Dose=125 Gy



CT Dosimetry Analysis:
Agreement of Four Investigators

Tumor Absorbed Dose

CIO: 2023 Best Abstract for Eye90 Microspheres Precision Dosimetry



Conclusions
1. Patient personalized dosimetry is feasible  

o Ability to control volume and activity of 
microspheres.

2. Advanced administration technology enables in-
procedure visualized tumor targeting

3. Post procedure precision CT-dosimetry is feasible

4. Future Direction:
o Real-time CT/CBCT Dosimetry
o Imaging Biomarker with Radiomics
o 3D Micro Dosimetry 



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

Currently Enrolling!

ClinicalTrials.gov ID NCT05953337
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Route90 Pivotal IDE Study

Eye90 microspheres® is intended for use as internal radiation 
brachytherapy for local tumor control in patients with unresectable 
Hepatocellular Carcinoma (HCC) 

Indication

Evaluate the effectiveness and safety of Eye90 microspheres therapy in 
subjects with unresectable HCC 

Objectives 
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Route90 Pivotal IDE Study
Study Criteria ROUTE90 (Eye90 microspheres®)

Indication HCC
Prospective Design Stage1: Interim safety analysis for FDA review 

Stage2: Effectiveness & safety

Investigators A. Kennedy

Sites Stage 1: 5-10  Stage 2: 20 Total
Patients Enrolled (completers) Stage 1: 20             Stage 2: 140      (100 completers)

Tumor Number 

Tumor size

Up to 3 lesions

single: 2 – <8cm   /  Total: 3 - 12cm 
Child-Pugh A

Liver function Well-compensated
Macrovascular invasion (MVI/PVT) None

ECOG 0 -1
ALBI N/A

Dosimetry Partition multicompartment  
1° effectiveness endpoints Confirmed ORR using local mRECIST

DoR > 6 months using local mRECIST

Safety Endpoints Grade 3 TEAEs at 1, 2, 4, 6m

Other Endpoints Best ORR, ORR by timepoint, Incidence of liver resection & transplant 

FACT-Hep QOL
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Route90 Design
Staged Approach Pivotal Study: N = 120 Subjects

Stage 1 with up to 8 Sites Stage 2 with up to 20 Sites

Recruitment to n = 30 Subjects 

DSMB Review Every 3-Months

Recruitment to n = 90 Subjects

DSMB Review Every 6-Months

Stage 2 
Commences Upon 

DSMB 
Recommendation

Ongoing DSMB data review and risk assessment 

Route90 Pivotal IDE Study Design
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