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Development of 211At:

Understanding its chemical behavior
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211At Background 2
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211At	𝛼-particles
LETmean	=	99	keV/µm
Eavg	=	6.79	MeV
range	=	55-70	µm
Imaging:
211At	K	X-rays	(EC)
	 77–92	keV

Adapted from Zalutsky, M. and Pruszynski M. Curr. Radiopharm. 2008, 1, 177−196.https://www.acs.org/content/acs/en/education/whatischemistry/periodictable.html (accessed 4/19/22)
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211At Chemistry in HNO3
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Champion, J. et al. Inorganica Chim. Acta 2009, 362 (8), 2654-2661.
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Severo Pereira Gomes, A. et al. Phys.Chem.Chem.Phys. 2014, 16, 9238-9248. Burns, J. D. et al. Chem. Commun. 2020, 56 (63), 9004.
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211At Extraction Speciation 4
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Bidentate 

211At Extraction Speciation Cont. 5
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Monodentate 
Solvent Mode 𝚫G(sol) /

kcal•mol-1
Ed /
kcal•mol-1

3-octanone Mono -11.91 4.21

acetophenone Mono -13.56 1.00

dibenzoylmethane Mono -12.06 3.23

1,3-dibenzoylpropane Mono -15.58 0.71

Bi O O -11.27 4.29

Bi O phenyl -14.32 7.99

1,4-dibenzoylbutane Mono -11.58 3.20

Bi O O -19.04 4.52

Bi O phenyl -17.86 4.39

Burns, J. D. et al. Inorg. Chem. 2022, 61 (31), 12087-12096.
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211At Extraction from HNO3 to 1-octanol 6
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𝐷!" =
𝐾#$"_!" $ 𝐾& $ [NO',)*	, ]

1 + 𝐾& $ [NO',)*	, ] 	+ 𝐾-#./$ $ [NO'	,]0

Tereshatov, E. E.; et al. Sep. Purif. Technol. 2022, 282, 120088.

𝐾!"#_%# =
[AtO(𝑁𝑂&)'()]
[AtO(𝑁𝑂&)*+]

= 118 ± 18

𝐾(!,'" =
[At*+- ]

[AtO*+- ] / [H*+	- ]/
= 0.305 ± 0.020

𝐾0 =
[AtO(𝑁𝑂&)*+]

[AtO*+- ] / [NO&,*+	2 ]
= 0.86 ± .23

Evgeny Tereshatov
CI TAMU
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211At Ion Exchange Behavior
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Tereshatov, E. E.; et al. New J. Chem. 2023, 47 (25), 12037-12047.
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KCIX AtO+ 300 ± 140 3.0 ± 1.0

KCIX At+ 12,000 ± 1,800 45 ± 8
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Evgeny Tereshatov
CI TAMU
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211At Speciation Diagrams 8

Department of Chemistry, College of Arts and Sciences

Tereshatov, E. E.; et al. Sep. Purif. Technol. 2022, 282, 120088. Tereshatov, E. E.; et al. New J. Chem. 2023, 47 (25), 12037-12047.
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Aniline Labeling with 211At

McIntosh, L.A.; et al. Nucl. Med. Biol. 2023, in press

Riccardo Muzzioli
UTMDACC

Labeling Yield
(non-decay corrected)

36 ± 22% (n = 4)
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• Investigate the At preference for ketone functionality 
more thoroughly
• Electron donor groups on the hydrocarbon backbone
• Electron withdrawing groups on the hydrocarbon 

backbone

•Expand fundamental understanding of binding 
affinity of At with N, S, and P groups
•Explore the chemical behavior of At post shipment

Future Work with At-211 10

Department of Chemistry, College of Arts and Sciences



© UAB. All Rights Reserved.

Collaborating with Texas A&M University on 211At 11
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Participated in a production run in June 2022 Received first shipment of At-211 October 2022
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