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At-211 Separations

Dielectric Constant

methyl isobutyl ketone 13.11
3-octanone 10.5
1-octanol 10.3
1-decanol 7.93
Diisopropy! ether 3.81
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Burns et al, Chemical Communications, 2020



Extraction Chromatography “
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Amberchrom® CG300
Support: styrene-divinylbenzene 3-octanone

Particle Size: 50-100 pym
Pore Size: 0.7 mL/g pore volume

300 A mean pore size
Surface Area: 700 m2/g

FDA UNII: 79173B4107

fdasis.nlm.nih.gov/srs/unii/79173b4107
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Cartridge Column Loadings+—————

3-octanone impregnated

on Amberchrom® CG300

ID=7 mm &
Bed Volume = 0.5 mL £
Bed Height = 12.99 mm E
~60 mCi 211At g
~0.5 M Bi3* 5
<20 min to recover -
211A¢

Free liquid removed from cartridge and held
for 3.5 & 34 h between Wash and Strip

Tereshatov, E. E.; et al. Chem. Eng. J. 2022, 442, 136176.
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Production of At-211
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plastic bag
~_ 2mL poly screw-cap cartridge

Mclntosh, L.A.; et al. Nucl. Med. Biol., 108387, (2023),

containing 9.8 mCi of 2! AtOyNOs
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Shipping At-211
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Texas A&M University
College Station, TX
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Cancer Center
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Mclntosh, L.A.; et al. Nucl. Med. Biol., 108387, (2023),
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niline Labeling with 411At
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211At Shipments from TAMU to U
809 i i
70% 2 FOH o2
60% : 2 |

3 50% | m12/15/2

= i 2 i

= ;‘8?? ; 3/28/23 |

— 0 : :

~  20% i |

2 10% 4 | -

EN -

N s 1. &

4: X c:-\\o S

QF <® \)5\0“'

Mclntosh, L.A.; et al. Nucl. Med. Biol., 108387, (2023),

AB

10/11/22
12/14/22
3/28/23
5/19/23*
6/14/23
8/3/23*t
8/22/23t
9/7/23%

0.66 £ 0.07
1.67 £0.17
1.77 £0.18
0.016 £ 0.002
1.07 £ 0.11
0.138 £ 0.014
1.44 £ 0.14
1.42 +£0.14



AIM

Automated Dissolution Apparatus

2 way ) _
selection ]__[ Dissolution ]
valve box

2 way
selection
valve

E. E. Tereshatov, et al, Chemical Engineering Journal, 442, 136176 (2022)
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New Elegant Method for Rapid Recovery of Anti-Cancer Agent At-

April 30, 2021

Astatine is an extremely rare element. It occurs naturally only due to the radioactive decay of other elements in the
earth’s crust. There are no known stable isotopes of astatine, and none of its isotopes has a half-life greater than 8
hours. This means half of the nuclei in a sample of astatine will decay every eight hours. One isotope of the element,

Cancer Countermeasures on a Column

April 5, 2022

The Science

Researchers supported by the DOE Isotope Program are studying the isotope astatine-211 (At-211) for a new cancer

Bi i Bi i Bi

treatment called targeted alpha therapy. This type of treatment may do more damage to cancer cells and cause less 8i Bi ;'Bi Bi —
Bi Bi i

harm to the rest of the body than current cancer therapies because it emits alpha particles. Alpha particles deposit a 2 &

large amount of energy in a small volume of tissue. Researchers have now developed a novel method of separating
and shipping At-211. The method separates radioactive At-211 from nonradioactive bismuth, where At-211 is
present at the level of 1 in 35,000,000 atoms. The At-211 is then loaded into a column made of resin for delivery to a

cancer center.

Image courtesy of Texas A&M University The medical
radioisotope astatine is separated from bismuth then
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Tunable Bonds: A Step Towards Targeted At-211 Cancer Therapy

June 12, 2023

Astatine is the least abundant element on Earth, and all of its known isotopes have a half-life of less than 8 hours.

One astatine isotope, astatine-211 (At-211), emits alpha particles and shows promise as a cancer therapy. However, _

very little is known about astatine’s chemical interactions. Strong Stronger Strongest

L]

Researchers at Texas A&M University and the University of Alabama at Birmingham discovered a new, tunable e o "% = o8

chemical interaction of At-211 with a class of chemicals known as ketones. The interaction means scientists can ¢ 9 . o 2 LI h4 :_ . °o s
P e ’

tune the bond strength between ketones and At-211 by adjusting the type of ketone used. This allows scientists to ¢ ¢ 13 « 32‘ ° > 'ff 2.

control for how tightly the At-211 is held to the ketone. This discovery opens the door for developing cancer therapy

drugs by linking At-211 to cancer targeting molecules.

The binding of At-211 with mono- and diketones with
different bond strengths. Image courtesy of Jon Burns,
University of Alabama at Birmingham

nage courtesy of Jon Burns, Texas A&M Uni.versity At-

11 — ketone interaction within the chromatography
olumn.
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