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I-125 brachytherapy seeds next to an
American penny for size comparison

Iodine-125 (I-125) is advancing localized cancer treatment through its
targeted low-energy gamma ray emissions. 

Half-life of 59.4 days

I-125 seeds are small in size
and are comparable to a

grain of rice

Iodine-125

I-125 market size is expected to reach
up to $482 MillionUSD by 2033 

How Does it Work?

Brachytherapy is a type of internal radiation therapy
in which seeds, ribbons, or capsules that contain a
radiation source are placed in the body, in or near
the tumor. It is used to treat various diseases. For
instance, prostate brachytherapy is preformed by
carefully placing I-125 seeds inside the prostate
gland. 

Over time, the I-125 seeds release radiation to destroy
the cancer cells or slow down the growth. 



Iodine-125

I-125 is the most widely used
radioactive sealed source for interstitial
permanent brachytherapy. It can also

be used to evaluate the filtration rate of
kidneys and to diagnose deep vein

thrombosis in the leg. Below are some
types of cancers that are treated with I-

125:

Prostate Cancer Gynecological Cancer 

Breast Cancer Head and Neck Cancer Eye Cancer 

How is it used? How is it produced?

I-125 cannot be produced in small
cyclotrons or generators. The availability

of I-125 remains is tied to reactor
infrastructure. In Canada, I-125 is

produced in the McMaster Nuclear
Reactor (MNR), which is the the most
powerful research reactor in Canada. 

Initially, I-125 interstitial
permanent brachytherapy was
only used in the treatment of
rare tumors. However, an
increasing number of clinical
trials upheld the efficacy and
safety of I-125 BT in almost all
tumors.



Case Study on Canada’s Leadership 

Canada is known around the world for its leading production of 
I-125, as one of only two producers globally. During the 1990s, the
global demand for I-125 grew significantly and quickly outpaced
the global supply. McMaster University developed an innovative
process to produce I-125 from Xenon-124 using the MNR. Today,
the MNR produces over 60% of the global demand for I-125. 

In 2025, the Ontario government announced an $18 million
investment to increase production of life-saving medical isotopes
at the MNR. This investment will enable the MNR to reach 24/7
operations, expanding the supply of I-125 to treat over 84,000
cancer patients annually.   
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