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Where I come from…
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BC Cancer
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Research Locations

Deeley Research Centre 
- Victoria

BC Cancer Research Centre 
- Vancouver

Genomics

Stem Cells Medical Imaging 
Radiation Therapy

Drug Delivery

Im
munology

Carlos Uribe, PhD, MCCPM
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Molecular Imaging and Therapy

§ Multidisciplinary team
• NM Physicians
• NM Physicists
• NM Technologists
• Radiochemists
• Biologists
• Computer Scientists

• Graduate Students
• Postdoctoral Fellows 

Carlos Uribe, PhD, MCCPM



7
© 2026  Mirion Technologies. All rights reserved.

Advancing Radiation Safety. 
Empowering Progress.

Molecular Imaging and Therapy

Carlos Uribe, PhD, MCCPM
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TR19 cyclotron 
(ACSI, Richmond, BC)

Two PET/CT Scanners
• GE DMI 5 Ring
• Siemens Vision Quadra

Molecular Imaging and Therapy

Carlos Uribe, PhD, MCCPM



9
© 2026  Mirion Technologies. All rights reserved.

Advancing Radiation Safety. 
Empowering Progress.

Small Animal Imaging Resource

PET/CT

SPECT/CT
Clean 
Room

Injection 
Station Necropsy Station

PET/CT

Carlos Uribe, PhD, MCCPM
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The Theranostics Expansion

Carlos Uribe, PhD, MCCPM
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The Theranostics Expansion

IAMI

Carlos Uribe, PhD, MCCPM
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3 Radiopharmacies
3 Cyclotrons

Two Nine PET/CT Scanners
• GE DMI 5 Ring
• Siemens Vision Quadra
• …

Molecular Imaging and Therapy

Carlos Uribe, PhD, MCCPM
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§ Leader, Clinical Nuclear Medicine Physics (Provincial 
Operations)

§ Co-lead, Qurit research program

§ Member, MIRD Committee and SNMMI Dosimetry Task 
Force

§ Led the SNMMI 177Lu Dosimetry Challenge

§ Chair of the SNMMI Clinical Trial Network Scanner 
Validation committee

§ A provincial cancer agency serving all of British Columbia

§ Molecular Imaging and Therapy program: a provincial 
program translating new radiopharmaceuticals from 
discovery to first-in-human

§ Province-wide clinical nuclear medicine physics

BC Cancer & My Role

BC CANCER MY ROLE

Carlos Uribe, PhD, MCCPM
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The RPT problem…
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Same administered activity

7.4 GBq
(200 mCi)

Carlos Uribe, PhD, MCCPM
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Same administered activity

But uptake, retention, clearance, tumor burden, and organ risk are patient-specific.

7.4 GBq
(200 mCi)

Carlos Uribe, PhD, MCCPM
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Same administered activity…different absorbed dose

But uptake, retention, clearance, tumor burden, and organ risk are patient-specific.

Carlos Uribe, PhD, MCCPM
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Start where the clinical workflow can support it. Build toward adaptive therapy.

Dosimetry is a staircase, not an on/off switch

Carlos Uribe, PhD, MCCPM



25
© 2026  Mirion Technologies. All rights reserved.

Advancing Radiation Safety. 
Empowering Progress.

Dosimetry is a staircase, not an on/off switch
Start where the clinical workflow can support it. Build toward adaptive therapy.

Carlos Uribe, PhD, MCCPM



26
© 2026  Mirion Technologies. All rights reserved.

Advancing Radiation Safety. 
Empowering Progress.

Quantitative SPECT/CT is the foundation for dosimetry

1 Acquisition

photopeak/scatter 
windows
coverage of disease 
+ organs

2 Calibration

Radionuclide 
calibrator

SPECT sensitivity

Cross-calibration

Carlos Uribe, PhD, MCCPM
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Radionuclide calibrator

Necessary to:
• Accurately measure how much activity is injected to the patient
• Cross calibrate with SPECT scanners to generate quantitative images.

Different source geometries

A B C

Carlos Uribe, PhD, MCCPM
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Radionuclide calibrator

Carlos Uribe, PhD, MCCPM
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Quantitative SPECT

Photopeak window 208 @20% [187.2 – 228.8] keV 

Low scatter window 10% [166.4 – 187.2] keV 

Upper scatter window 10% [228.8 – 249.6] keV 

Carlos Uribe, PhD, MCCPM



30
© 2026  Mirion Technologies. All rights reserved.

Advancing Radiation Safety. 
Empowering Progress.

Quantitative SPECT

Carlos Uribe, PhD, MCCPM
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But there’s a problem in the measurement chain

Carlos Uribe, PhD, MCCPM
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But there’s a problem in the measurement chain

Lu-177
I-131
Ac-225
In-111
Pb-203
Pb-212
…Carlos Uribe, PhD, MCCPM
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The PDIB Project

Carlos Uribe, PhD, MCCPM
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HPGe spectrometers

Carlos Uribe, PhD, MCCPM
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HPGe spectrometers

Carlos Uribe, PhD, MCCPM
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HPGe PDIB Test #1…
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Empowering Progress.177Lu, 10mL ISO glass vial, dead time: 0.52%

We Detected an Issue

• Systematic sample activity underestimation

• Shouldering observed primarily in low energy peaks

Carlos Uribe, PhD, MCCPM



41
© 2026  Mirion Technologies. All rights reserved.

Advancing Radiation Safety. 
Empowering Progress.

177Lu, 10mL ISO glass vial, dead time: 0.52%

• Shoulder region excluded from total peak counts

• Issue with quantifying samples and conducting efficiency calibration

We Detected an Issue

Carlos Uribe, PhD, MCCPM
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68Ga, 20mL glass vial, dead time: 0.13%

• Detector primarily used for 18F samples prior to 2025

• Shoulder region not visible in high FWHM peaks

We Detected an Issue

Carlos Uribe, PhD, MCCPM
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Energy & efficiency calibration with shouldering observed in mixed standard

E&Z mixed standard, 10mL ISO glass vial, dead time: 2.13%

Peak Energy 
(keV)

Calculated 
Efficiency

Deviation from 
Measured 
Efficiency (%)

59.5 2.96E-3 -0.22

121.8 2.72E-3 2.87

176.3 2.26E-3 -8.35

244.7 1.70E-3 5.51

344.3 1.16E-3 1.97

427.9 9.0E-4 1.06

514.0 7.3E-4 -4.62

661.7 5.6E-4 0.46

898.0 4.2E-4 1.19

1173.2 3.3E-4 -0.19

1332.5 2.9E-4 1.50

1408.0 2.7E-4 -1.40

We Detected an Issue

Carlos Uribe, PhD, MCCPM
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E&Z mixed standard, 10mL ISO glass vial, dead time: 3.08%

1) Altered Flat Top & Rise Time → No change in shoulderingMirion Support

Carlos Uribe, PhD, MCCPM
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E&Z mixed standard, 10mL ISO glass vial, dead time: 2.05%

2) Thermal cycled detector → Shouldering removed, some high-energy tailing 
remaining  Mirion Support

Carlos Uribe, PhD, MCCPM
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E&Z mixed standard, 10mL ISO glass vial, dead time: 2.13%

3) Further optimized Flat Top & Rise Time → Improved overall peak shape 

*Required energy and 

efficiency recalibration

Mirion Support

Carlos Uribe, PhD, MCCPM
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New energy & efficiency calibration 
Peak Energy 
(keV)

Calculated 
Efficiency

Deviation from 
Measured 
Efficiency (%)

59.5 2.95E-3 -0.08

121.8 2.93E-3 0.89

176.3 2.31E-3 -1.51

244.7 1.70E-3 -0.04

344.3 1.17E-3 1.18

427.9 9.1E-4 0.80

514.0 7.4E-4 -0.61

661.7 5.7E-4 -1.08

898.0 4.2E-4 0.13

1173.2 3.3E-4 -0.04

1332.5 2.9E-4 0.58

1408.0 2.7E-4 0.05

1836.1 2.1E-4 -0.21

Deviation from national standards labs:

- Previously: -5.0%

- Now: +1.1%

Thank you to Henrik Persson, Steve Mettler, and the whole Mirion team for all the help

Mirion Support

Carlos Uribe, PhD, MCCPM
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The PDIB Project

Carlos Uribe, PhD, MCCPM
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Dosimetry is a staircase, not an on/off switch
Start where the clinical workflow can support it. Build toward adaptive therapy.

Carlos Uribe, PhD, MCCPM
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Quantitative SPECT/CT is the foundation for dosimetry

1 Acquisition

photopeak/scatter 
windows
coverage of disease 
+ organs

2 Calibration

Radionuclide 
calibrator

SPECT sensitivity

cross-calibration

3 Analysis

Registration

Segmentation

TAC fitting + 
integration

4 Output

activity maps

absorbed dose

uncertainty-
aware decisions

Carlos Uribe, PhD, MCCPM
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Quantitative SPECT/CT is the foundation for dosimetry

1 Acquisition

photopeak/scatter 
windows
coverage of disease 
+ organs

2 Calibration

Radionuclide 
calibrator

SPECT sensitivity

cross-calibration

3 Analysis

Registration

Segmentation

TAC fitting + 
integration

4 Output

activity maps

absorbed dose

uncertainty-
aware decisions

Without quantitative imaging, dosimetry is not a clinical measurement, it is just an assumption.

Carlos Uribe, PhD, MCCPM
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Tumor absorbed dose is already linked to response in PSMA RPT

PSA ≥50% decline

Median tumor dose: 14.1 Gy

PSA <50% decline

Median tumor dose: 9.6 Gy

Low-dose group

Only 1/11 patients below 10 Gy 
achieved PSA ≥50% response

Violet et al. J Nucl Med. 2019;60:517–523

Carlos Uribe, PhD, MCCPM
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Personalized dosimetry has changed outcomes in RPTs
DOSISPHERE-01: proof of principle
Not the same disease or agent as 177Lu RPT, but a 
powerful randomized example that absorbed-dose 
planning can change clinical outcomes.

Response

↑ objective response

Survival

↑ overall survival

Downstaging

↑ surgical downstaging
Garin E, Tselikas L, Guiu B et al.The Lancet Gastroenterology & Hepatology, 2020; 6, 17-29

Carlos Uribe, PhD, MCCPM
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Personalized dosimetry has changed outcomes in RPTs
DOSISPHERE-01: proof of principle
Not the same disease or agent as 177Lu RPT, but a 
powerful randomized example that absorbed-dose 
planning can change clinical outcomes.

Response

↑ objective response

Survival

↑ overall survival

Downstaging

↑ surgical downstaging

The clinical question shifts from “what activity do we give?” to “what dose are we trying to deliver?”

Garin E, Tselikas L, Guiu B et al.The Lancet Gastroenterology & Hepatology, 2020; 6, 17-29

Carlos Uribe, PhD, MCCPM
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Personalized dosimetry has changed outcomes in RPTs

Carlos Uribe, PhD, MCCPM
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Tumors respond better with higher absorbed doses

Carlos Uribe, PhD, MCCPM



58
© 2026  Mirion Technologies. All rights reserved.

Advancing Radiation Safety. 
Empowering Progress.

Tumors respond better with higher absorbed doses

Carlos Uribe, PhD, MCCPM



59
© 2026  Mirion Technologies. All rights reserved.

Advancing Radiation Safety. 
Empowering Progress.

Tumors respond better with higher absorbed doses

Carlos Uribe, PhD, MCCPM
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Dosimetry is about safety and opportunity

Safety

Identify patients with higher 
organ absorbed dose

Support risk-aware cycle 
decisions

Track cumulative exposure

Opportunity

Avoid systematic 
underdosing

Escalate when safe

Support retreatment 
and combinations

Learning

Build dose–response 
datasets

Refine organ limits

Improve trial design

Carlos Uribe, PhD, MCCPM
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Safety

Identify patients with higher 
organ absorbed dose

Support risk-aware cycle 
decisions

Track cumulative exposure

Opportunity

Avoid systematic 
underdosing

Escalate when safe

Support retreatment 
and combinations

Learning

Build dose–response 
datasets

Refine organ limits

Improve trial design

A fixed activity can be simple and scalable, but it cannot tell us whether the 
patient was underdosed or near a limit.

Dosimetry is about safety and opportunity

Carlos Uribe, PhD, MCCPM
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Dosimetry is a staircase, not an on/off switch
Start where the clinical workflow can support it. Build toward adaptive therapy.

Carlos Uribe, PhD, MCCPM
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A practical clinical dosimetry workflow can start simple

Carlos Uribe, PhD, MCCPM
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A practical clinical dosimetry workflow can start simple

Carlos Uribe, PhD, MCCPM
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Dosimetry is a staircase, not an on/off switch
Start where the clinical workflow can support it. Build toward adaptive therapy.

Carlos Uribe, PhD, MCCPM
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SPECT Day 0 SPECT Day 1

SPECT Day 4 SPECT Day 5

Patient specific

Carlos Uribe, PhD, MCCPM
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Mr. Tom O’GraphyMr. Ray Dioactive

Patient specific

Carlos Uribe, PhD, MCCPM
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Mr. Ray Dioactive

Tumors

Cycle Absorbed 
Dose [Gy]

1 28.8
2 14.2
3 5.3
4 7.5
5 1.3
6 0.7

Total: 57.8

Injection
Cycl

e
Activity 
[MBq]

1 7340
2 7700
3 7516
4 7908
5 7312
6 7432

Mr. Tom O’Graphy

Tumors

Cycle Absorbed 
Dose [Gy]

1 1.2
2 2.2
3 1.9
4 1.4
5 1.0
6 1.3

Total: 9

Injection
Cycl

e
Activity 
[MBq]

1 8096
2 7357
3 8077
4 7795
5 7730
6 7384

Patient specific

Carlos Uribe, PhD, MCCPM
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Mr. Ray Dioactive
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Patient specific

Carlos Uribe, PhD, MCCPM
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Dosimetry is a staircase, not an on/off switch
Start where the clinical workflow can support it. Build toward adaptive therapy.

Carlos Uribe, PhD, MCCPM
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Lead Investigators:

•  Don Wilson, MD
•  Maryam Soleimani, MD
•  Carlos Uribe, PhD, MCCPM

177Lu-HTK03170 Trial

Carlos Uribe, PhD, MCCPM
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Pre-treatment

Cycle 1

Cycle 2

Cycle 3

C1: 1.64 GBq, C2: 3.27 GBq , C3: 1.76 GBq) 

Carlos Uribe, PhD, MCCPM
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Pre-treatment

Cycle 1

Cycle 2

Cycle 3

C1: 1.64 GBq, C2: 3.27 GBq , C3: 1.76 GBq) 

Carlos Uribe, PhD, MCCPM
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Dosimetry is a staircase, not an on/off switch
Start where the clinical workflow can support it. Build toward adaptive therapy.

Carlos Uribe, PhD, MCCPM
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A practical clinical dosimetry workflow can start simple

1 Acquire

Quantitative 
SPECT/CT

consistent 
timing

2 Quantify

Calibration

activity 
maps

3 Segment

organs + 
disease

verify VOIs

4 Estimate

single-time-
point

or multi-
time-point

5 Discuss

tumor dose

organ dose

next cycle

Carlos Uribe, PhD, MCCPM
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1 Acquire

Quantitative 
SPECT/CT

consistent 
timing

2 Quantify

Calibration

activity 
maps

3 Segment

organs + 
disease

verify VOIs

4 Estimate

single-time-
point

or multi-
time-point

5 Discuss

tumor dose

organ dose

next cycle

The barrier is not that dosimetry is impossible. The barrier is deciding what level is 
appropriate for the decision.

A practical clinical dosimetry workflow can start simple

Carlos Uribe, PhD, MCCPM
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Where should dosimetry be prioritized first?

Clinical trials and absorbed dose
optimization studies

Retreatment or extended-cycle 
decisions

Patients with renal, marrow, or 
salivary-gland risk

Absorbed dose escalation and de-
escalation strategies

Combination therapy with EBRT, 
chemotherapy, immunotherapy

Alpha-emitter therapies and new 
agents

Carlos Uribe, PhD, MCCPM
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Clinical trials and absorbed dose
optimization studies

Retreatment or extended-cycle 
decisions

Patients with renal, marrow, or 
salivary-gland risk

Absorbed dose escalation and de-
escalation strategies

Combination therapy with EBRT, 
chemotherapy, immunotherapy

Alpha-emitter therapies and new 
agents

Dosimetry does not need to be universal tomorrow to be clinically 
valuable today.

Where should dosimetry be prioritized first?

Carlos Uribe, PhD, MCCPM
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The debate should not be “dosimetry or not dosimetry”

The better question is:

What dosimetry is needed
for this decision?

Routine imaging

visual + quantitative trends

Higher-risk patients

organ dose and cumulative dose

Trials / adaptation

patient-specific absorbed-dose 
planning

Carlos Uribe, PhD, MCCPM
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Take-home messages
Post-treatment imaging is how we stop being blind.

Quantitative SPECT is how we stop being purely descriptive.

Dosimetry is how we start adapting treatment.

Dosimetry is the quantitative language that lets our field learn from every 
treatment 

The field does not need perfection to begin learning.

If the mechanism is radiation, and therapy is imageable, absorbed dose 
should become part of the language of theranostics

Carlos Uribe, PhD, MCCPM
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Carlos Uribe, PhD, MCCPM
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Thank you
Carlos Uribe,PhD, MCCPM  |  carlos.uribe@bccancer.bc.ca  |  BC Cancer / UBC / Qurit


