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• Popular in the past, nowadays much

replaced by HDR afterloaders

• E.g. when I begun working at our cancer

center, prostate LDR I-125 seed

applications ended and HDR Ir-192 

afterloader treatments started

• Different targets: brain tumors, …

• Permanent implants

LDR BRACHYTHERAPY IMPLANTS
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• However, I have very strong experience 

with ophthalmic brachytherapy 

applicators (”plaques”), so I will use 

these as a concrete, detailed example!

➢ A relatively rare treatment, but will 

illustrate many general dosimetric 

aspects handled in this course!

• Not permanent implants – attached 

temporarily on the eye

• Treatment time typically from less than 

a day up to two weeks 

EYE BRACHYTHERAPY

I-125 CCA plaque

Ru-106 CCB plaque



• In Finland, about 70 patients/year treated

• Most common treatments targets:

➢ Uveal melanoma (adults)

➢ Retinoblastoma (children)

EYE BRACHYTHERAPY

↑ Melanoma of iris

↑ So-called leucocoria 

in the eye of a child with 

retinoblastoma

← Different plaque models for different sized targets
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←↑ Treatment plan for 

eye lymphoma with EBRT

vs

Treatment plan for small 

uveal melanoma with 
eye brachytherapy →

EBRT vs brachy:
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TWO KINDS OF PLAQUES WE USE…

• Ruthenium plaques (Ru-106), e.g. ”Ru-CCB”:

• Iodine plaques (I-125), e.g. ”I-CCA”:

• I-125 containing titanium 
seeds are glued on 
golden base plaques

106Ru → 106Rh + e– + νe → 106Pd + e– + νe + γ 

    

125I + e– → 125Te + νe + γ (+ e–
IC + e–

Auger)

shape 

model

shape 

model

t1/2 = 59.4 days

t1/2 = 373.6 days t1/2 = 29.8 s

➢ Beta-emitting brachytherapy source

➢ Photon-emitting brachytherapy source
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• Ru-106 plaques are 

applied to max 5-6 

mm high tumors

• I-125 plaques also to 

higher tumors
➢ Can be modified 

by placing the 

seeds as wished

I-125 plaque vs Ru-106 plaque

Why two kinds?

• When the plaque is in the patiet’s eye, the dose 

rate is about 1-2 µSv/h at 1 m© Eckert & Ziegler
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EYE BRACHYTHERAPY 
HISTORY IN FINLAND

• Ru-106 plaques y. 1980-

• I-125 plaques y. 1990-

• Co-60 plaques 1960-80

• Sr-90 applicator in the past

• Internationally 

also Pd-103 

plaques, etc.

© Eye Physics



Example of an I-125 batch ceritifcate: …remember when we talked about 

”antiquated quantities & units” such 

as apparent activity and Ci (curie)?





Our batch commissioning measurement – can you spot something not optimal? 



A video about brachy 

dose rates

Dose_rate_eye_applicator.mp4



Video from I-125 seed 

batch acceptance 

measurements

I_seed_acceptance.mp4





What? This is no good!
→ Contacting the seed manufacturer…



”While preparing the incorrect certificate, the measured 

maximum activity was wrongly used instead of the mean value.”



Incorrect certificate Corrected certificate



”While preparing the incorrect certificate, the measured maximum activity 

was wrongly used instead of the mean value.”



This is one of the most important reasons why 

we need codes of practice & independent 

measurements! QA is vital!

(This will not end with the AI revolution – also AI 

failure is well possible! ;) )



WHAT ABOUT RU-106 APPLICATORS? 
THAT IS, DOSIMETRY FOR BETA-EMITTING 
BRACHYTHERAPY SOURCES?

• Remember TRS 492 2.2: ”There is no international consensus to the calibration 

procedure - - This code of practice does therefore not apply to these sources.”

• Appendix II, 2. Beta-emitting radioactive sources

➢ Listed: UWADCL, NIST, NPL; ISO 21439

➢ E.g. NPL method: traceability to Co-60 absorbed dose to water (primary 

standard graphite calorimeter) via alanine dosimetry

➢ Cylindrical alanine pellets (0.5 mm thick, 5 mm diameter) placed on a PMMA phantom

• Recommended quantity for the strength specification of beta emitting sources is 

the absorbed dose rate to water at a reference distance (2 mm?) from the 

external surface of the source along the axis of symmetry









Studying different methods for Ru-106 plaque QA



PhD defense of Assi Valve

24 Oct 2025

”Low megavoltage electrons: new 

applications for radiotherapy and 

dosimetry”

http://hdl.handle.net/10138/600195

http://hdl.handle.net/10138/600195




Wipe test samples from Ru-106 plaques



EYE PHYSICS, LLC

• eyephysics.com

• Plaque Simulator (PS) program, macOS (Apple)

• If you are interested, includes many tutorial videos!





END OF PART III

Q&A
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