
Isotope Medical	Use Half-life Typical	Production	

Method
Tc-99m SPECT 6-hr Reactor

I-123 SPECT 13.2	hr Cyclotron

Ga-67 SPECT 78.3	hr Cyclotron

Th-201 SPECT 73.1	hr Cyclotron

In-111 SPECT 2.8	d Cyclotron

Xe-127 SPECT 36	d Cyclotron

Co-57 SPECT 272	d Cyclotron

C-11 PET 20	min Cyclotron

N-13 PET 10	min Cyclotron

O-15 PET 2	min Cyclotron

F-18 PET 110	min Cyclotron

Ga-68 PET 68	min Ge-68	via	cyclotron

Ru-82 PET 1.3	min Sr-82	via	cyclotron

P-32 Cystic	Brain	Tumors 14	d Reactor

Sr-89 Metastatic	Bone	Cancer 50	d Reactor

Y-90 Liver	Cancer 2.7	d Reactor

Pd-103 Prostate	Cancer 17	d Cyclotron

I-125 Prostate	Cancer 60	d Reactor

I-131 Thyroid	Disease/Cancer 8	d Reactor

Sm-153 Metastatic	Bone	Cancer 1.9	d Reactor

Re-186 Metastatic	Bone	Cancer 3.7	d Reactor

Re-188 Metastatic	Bone	Cancer 17	h Reactor

Ir-192 High	Dose	Rate	Brachytherapy	

(Breast,	Head,	Neck,	Lung	Cancer)

74	d Reactor

*SPECT	-	Single	Photon	Emission	Computed	Tomography



Isotope Activity	per	

Procedure

Maximum	

US	

Treatments	

per	year

Maximum	

US	

Demand	

(Ci)

Demand	

in	a	10
8		

person	

country	

(Ci)

Annual	

production	in	a	

10	
14	

n/cm2 /sec	flux	

(Ci)

Annual	

production	in	

a	500	µA	

target	(Ci)

Mo-99/Tc-99m 15-30	mCi	

(Tc-99m)

20,000,000 1,500,000	

(mo-99)

480,000	

(Mo-99)

N/A 35,000	

(Tc-99m)

Ir-192 10	Ci 400,000 14,000 4459 300 100

I-131 30-200	mCi 200,000 11,000 3503 3400 500

Re-188 90	mCi 100,000 9,000 3,000 N/A 1,000

Sm-153 70	mCi 100,000 7,000 2,300 8,000 100

Re-186 40	mCi 100,000 4,000 1,300 7,000 2,100

Y-90 140	mCi 10,000 1,300 414 7,000 2,800

I-125 50	mCi 10,000 500 170 1600 122

Sr-89 4	mCi 100,000 400 130 400 N/A

P-32 0.5	mCi <10,000 <5 <3 15 1800



Potential	

market	

share

Dedicated	

machines	

needed

Mo-100	

needed	

(kg/year)

HEU	that	could	be	

produced	by	required	

enrichment	facilities	

(kg/year)*

Linac	(enriched) 100% 34 2.72 0.5

Linac	(natural) 100% 354 0 0

Dedicated	Cyclotron 50% 91 43.4 8.2

Multipurpose	Cyclotron 25% 0 27.4 5.1

Typical	Power	Reactor	(1000	

Mwe	PWR)
N/A N/A 0 500



Tc-99
Demand and Outlook



Scatter Plot Diagram for Tc-99m (Dependent Var) 
and Population (Independent Var)

The value of the R2 represents the good fit of the regression line representing the 
relationship between population and demand for Tc-99m

y	=	0.0428x	- 3321.1

R²	=	0.94901

0

200

400

600

800

1000

1200

95,000 96,000 97,000 98,000 99,000 100,000 101,000 102,000 103,000 104,000

Tc
-9
9m

	V
ol
um

e	
in
	C
i

Population	in	000's

2011
2012

2013

2014

2015



Tc-99m Historical Demand and Outlook

The demand for Tc-99m increases 0.0428x for every unit increase in the population
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99Mo Historical Demand and Outlook in the 
U.S.

Philippines



Y-90
Demand and Outlook



Experts predict that cases of liver disease will double by 2025, resulting in 25 million 
Americans suffering from chronic liver failure and liver cirrhosis



Global cancer statistics, 2012
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Liver Cancer Incidence Outlook
for the Philippines
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Regression Analysis / Forecast for Y-90
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Y-90 Population Liver	Cancer	Incidence

The demand for Yttrium 90 changes for every unit change in the population, or liver 
cancer incidence. There is visible increase in the Y-90 demand as the liver cancer 

incidence doubles every 10 years.



Cost



Current Annual Operating Costs of Research 
Reactors in OECD Countries



Original Investment Cost for Some of the Research 
Reactors Commissioned in 1957-71 in OECD 

Countries


