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Radionuclide Data Sheet

Actinium-225 (Ac-225)

Ac-225 is an alpha-emitting radionuclide that is used in targeted alpha
therapy (TAT) for cancer treatment. Due to the long half-life relative to
its daughter isotopes, its decay chain quickly reaches secular equilibrium.

Half-life
Product Form
Product Source
Recommended
Dosimetry

Recommended
Survey Equipment

Identification

Hazard Information

Affected Organs
Exposure Concerns

Exposure Limits

Gamma Shielding
(E =10 keV)

9.92 days
No-carrier-added (n.c.a.) [225Ac]AcCls

Elution of Ra-225 sources produced through the
reaction Ra-226(y,n)Ra-225

Extremity and whole-body dosimetry, along with
electronic personal dosimeters

Probes with a/f/y detection capabilities, wipe
counters with o/3/y detection

The strong gamma signatures provided by
Fr-221 and Bi-213 are well-suited for HPGe
measurement

Liver, Bone Surface
Ingestion, Inhalation

Ingestion:  5.0E+1 pCi (ALI)
Inhalation: 6.0E-1 pCi (ALI)
3.0E-10 pCi/mL (DAC)

Lead Steel
HVL 0.5 mm HVL 6.1 mm
TVL 11.7 mm TVL 48.0 mm
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Dose Rate Data (mrem/hr)

SKkin: Large Area | Skin: Droplet 1cm 10 cm 30 cm
1 mCi/cm?2 1 mCi 1 mCi 1 mCi 1 mCi
Shallow Tissue 1.5E+7 1.2E+6 7.2E+5 7200 680
Deep Tissue 1.3E+4 470 300 11 1.3
Air Exposure Rate 2000 20 2.3

Tissue doses calculated with V+2.1 [4], air exposure rates and gamma shielding calculated according to [5].
Dose rates and shielding values assume secular equilibrium with all isotopes within the decay chain.

Particle Emission Data

Alpha Beta Electron Gamma/X ray
Isotope | Energy | Intensity | Energy (Mean, Max) | Intensity | Energy | Intensity | Energy | Intensity
5830.0 50.7 8.9 17.0 12.0 13.0
Ac-225 | 57925 18.1 7.4 6.6 10.6 8.5
5790.6 8.6 19.9 6.0 86.1 1.2
6341.0 83.3 218.0 11.4
Fr-221 | 6126.3 15.1 11.4 2.1
6241.8 1.4 81.5 1.5
At-217 | 7066.9 99.9
5875.0 20 491.8,1422.0 66.8 347.3 3.4 440.5 25.9
Bi-213 55580 0.2 320.0,982.0 30.1 8.3 2.1 79.3 1.6
90.5,322.0 0.6 423.5 0.6 11.1 1.4
Po-213 | 8376.0 100.0
660.0, 1827.0 97.0 29.2 17.8 1567.1 99.7
T1-209 355.4,1071.1 0.7 8.0 12.9 465.1 95.4
292.8,906.0 0.6 101.4 3.5 117.2 76.0
Pb-209 197.5, 644.0 100.0

Emission of particles with the 3 highest intensities are listed, for intensities greater than 0.1%
Energy listed in keV, Intensity in percent
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This material should only be handled by trained individuals in conformance with the requirements of applicable regulations.
Radioactive materials in the US are not subject to OSHA Hazard Communication Standards pursuant to 29 CFR 1910.1200(b)(6) (xi).
The US Nuclear Regulatory Commission (NRC) is the Federal agency responsible for protecting the health and safety of the public

and the environment by licensing and regulating the civilian uses of radioactive materials.
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