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Imageable Radioembolic Microspheres
* Beyond Post Y-90 bremsstrahlung SPECT or PET/CT

https://www.researchgate.net/profile/Gregory-
Nicolas/publication/340577259/figure/fig2/AS:879094329786368@1586603829225/Y-90-
positron-emission-tomography-computed-tomography-PET-CT-imaging-Following.png

https://aapm.onlinelibrary.wiley.com/cms/asset/56075f6d-d4ae-4eaa-854f-
ef43e4030a82/acm212400-fig-0002-m.jpg
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Eye90 microspheres™ (Radiopaque Yttrium — 90)

* Core tech developed at Dalhousie University and QEIl HSC, Halifax, NS, Canada
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Radiopaque Y-90 (Eye90 microspheres™)

Radiopaque Y-90

(not approved for clinical use)

Y-90 inherent in Glass Matrix

Beta MeV Max Energy: 2.28 MeV

Diameter: 20 - 30 um

Density 3.3 g/mL

Half Life: 64.1 hrs.

90% radiation released in 11 days
Penetration: Up to 11 mm (mean 2.5 mm)
Quantity up to 600 mg

CT Imageability and Potential Quantification

The products discussed are investigational and not approved for clinical use in the US
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CBCT of

Radiopaque
9 OY Courtesy of ABK Biomedical Inc.

microspheres

implanted in
Swine Kidney

prior to treatment
post treatment
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Radiopaque Y-90 CT-Based Methodology
CT Calibration Phantom
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Radiopaque Y-90 Pre-Clinical

Eye90 microspheres™ Precision Dosimetry™

Herry et al ENMM Physics (2022)8:21 i
h;;z‘:dni.mgo"ll}.'l 184055 072-00447-1 EJNMMI Physics

Calibration Phantoms MIM SurePlan™ LiverY90

S ® Development/Deployment
Precision dosimetry in yttrium-90 = - ™ .
radioembolization)’ihrough CT imaging Eyego mlcrospheres PrOJeCt
of radiopaque microspheres in a rabbit liver
model

E. Courtney Henry', Matthew Strugari'Z, George Mawka'24%, Kimberly Brewer'25£ David LiuE,
Andrew C. Gordon®, Jaffray M. Bryan'®, Charles Maitz'®, Robert Abraham®™, 5. Cheenu Kappadath'’ and
Alasdair Syme'34

Comepandence

Counreybrmyectica Abstract

! Depastment of Physics Purpose: To perform precision dosimetry in yttrium-90 radicembolization through CT

C:z'“' o imaging of radicpague microspl in a rabbit liver madel and to compare extracted
dose metrics to thase produced from conventional PET-based dosimetry.

's";:‘hg:j‘rf_ ::':F‘"'I:_" ials and methods: A CT calibration phantom was designed containing posts

articke with nominal microsphere concentrations of 0.5 mg/mil, 50 mg/mL, and 250 mg/ml
The mean Hounsfield unit was extractad the post u"lumes to generate a aalibra
tion curve to relate Hounsfield units to micrasphere con n. A nominal bolus of
40 myg of microspheres was administered to the livers of eight rablits, followed by FETY
CTimaging. & CT-based activity distribution was caloulzted through the application of
the calibration curve to the CT liver volume. Post-treatment dosimetry was performed
through the convolution of yitrium-20 dose-voxel kernels and the PET- and CT-based
cumulated activity distributions. The mean dose to the liver in PET- and CT-based dose
distributions was compared throwgh linear regression, ANOVA, and Bland-Altman
analysis.

o
niversity, Haliaw,

Results: A linear least-squares fit to the average Hounsfield unit and microsphere
concentr data from the calibration phantom confirmed a strong correlation
(> 0.999) with a slope of 14.13 HU/mg/mL A poor correlation was found between the
mean dose derived from CT and PET {# =0.374), while the ANOVA analysis revezled
statistically significant d nces (p< 10" batween the MIRD-derived mean dose
and the PET- and CT-derived mean dose. Bland-Altman analysis predicted an offset of
15.0 Gy between the mean dose in CT and PET. The dose within the liver was shown
o be maore heterogeneous in CT than in PET with an average coefficient of variation
equal to 1.99 and 1.02, respectively.
Conclusion: The b"r‘cms of a CT-based approach 1o post-trestment dosimetry in
yttrium-90 radicembalization include improved visualization of the dose distribution,
reduced partial volume effects, a better representation of dase heterogeneity, and the
| mitigation of respiratory motion effects. Post-treatment CT imaging of radiopagque
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Radiopaque Y-90 Pre-Clinical

(Interpolated)

* There is a strong, positive correlation between radiopaque
microsphere concentration and CT Hounsfield units.

Despite attributing a similar mean dose to the liver, CT-based
dosimetry depicts dose heterogeneity with increased
accuracy relative to PET-based dosimetry.

232.61 Gy
(Interpolated)

.
A CT-based approach to dosimetry could provide clinicians =,
with an opportunity to further develop their understanding of
the dose-response relationship in order to improve future

patient outcomes.

Henry EC, Strugari M, Mawko G, Brewer K, Liu D, Gordon AC, Bryan JN, Maitz C, Abraham R, Kappadath SC, Syme A. Precision dosimetry in yttrium-90
radioembolization through CT imaging of radiopaque microspheres in a rabbit liver model. EINMMI Phys. 2022 Mar 21;9(1):21.
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FIDO TREATS: Companion Dog HCC study | oot

Advanced Treatment Study

RECRUITING DOGS WITH
LIVER CANCER.
SPONSORED CLINICAL TRIAL

i*
Disease: Hepatocellular Carcinoma (HCC) %%

Source: Dog owners volunteering for study participation %,
Age: > 1 year old

*  Petowner must be willing to transport their dog to and from the treatment center in Columbia, MO
. * A full screening will be performed prior to enroliment
. > *  Suitable patients will receive one radicembolization treatment

I . = *  Participation will require a total of up to S-visits over 6-months
STUDY BENEFITS FOR PARTICIPANTS

. *  Radicembolization and surgical resection (if eligible]

ex. dale emaie ko it e O g 3 s

*  Contribute to development of an important cancer therapy

Number: 6 total (3 Eye90 only & 3 Eye90 plus resection) " eem—
Disease: Tumors: up to 3, 2-12cm total linear length

The University of Missouri Veterinary Medical Center is

‘ enrolling patients into a clinical trial investigating the use of a novel
radioembolization procedure in dogs. All dogs will receive
radioembolization and a subset will be evaluated for subsequent
resection.

*  Have at least one tumor greater than 3cm diameter but no more than a total of 3 tumors

Study objectives:
(1) Investigate the effectiveness of Eye90 treatment in dogs with HCC S8 2 27N
(2) Establish the functional visualization of Eye90 during & post treatment imaging S

(3) Evaluate safety through the identification & description of adverse events o )
(4) Evaluate potential of microsphere radiopacity to hinder tumor detection ‘%% b NS
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* FIDO TREATS Trial
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* FIDO TREATS Trial

Conventional CT
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Baseline CT versus CT 6 Weeks Post Eye90

Baseline CT Late Arterial Phase 6 Week CT Late Arterial Phase
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First-In-Human Study in HCC & mCRC

Investigation of safety & effectiveness of Eye90 microspheres™ in the treatment of
Unresectable Hepatocellular Carcinoma (HCC) & metastatic Colorectal Cancer (mCRC)

Eye90 microspheres™ is intended for use as internal radiation brachytherapy for treatment
of malignant hyper-vascular hepatic neoplasia.

10 patients (5 HCC & 5 mCRC)
Follow-up: 1yr

Objectives e  Evaluate safety of Eye90 treatment in patients with HCC & mCRC.
Evaluate effectiveness of Eye90 treatment in patients unresectable HCC & mCRC.

Key Safety Incidence of toxicity > Grade 3 using CTCAE at Day 90 & 180 post treatment.
Evaluations Incidence of Related Treatment Emergent Serious AEs using CTCAE, Ver. 5.0

LG Ei N E5S Primary endpoints:
Evaluation e  Overall Response Rate (ORR) using local mRECIST and RECIST 1.1 comparing baseline to
Day 180

The products discussed are investigational and not approved for clinical use in the US
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PRE-TREATMENT UNENHANCED CT
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Much better understanding of spatial distribution
of microspheres

* Improved tumor targeting
 Early prognostication (MRI, CT/CBCT)
* Ho-166 MRI or Eye90 CT/CBCT - Based Dosimetry

Radiopaque Y-90 CT

Courtesy of ABK Biomedical Inc.
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Customized Patient Specific Dosages

Radiopaque Yttrium - 90 (50 - 600 mg)

Potential Calibrated Radiopaque Y-90 Quantities

® ® ® ® ® ® ® ® ® . L ®
a0mg  100mg  laOmg  200mg  Zo0mg S00mg  300mg  400mg  400mg  o0Omg oolmg  GOOmg

0.4 GBq - 9.6 GBq

Potential Radiopaque Y-90 Activity Ranges Personalized to Patient and Administration Time

True Personalization

S I 20 June 11-16



Contact Information

Bob Abraham MD, FSIR, FCIRSE, FRCPC

Division of Interventional Radiology

Department of Radiology DALHOUSIE
Dalhousie University % UNIVERSITY
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