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Imaging – Advanced reconstruction
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Imaging – Advanced reconstruction

Eric Frey, Rapid & Hopkins

5 coronal slices, 144 h, 5 iterations, 12 subsets per iteration, logarithmic grayscale 



Imaging – Advanced reconstruction

Eric Frey, Rapid & Hopkins

4 h 24 h 72 h 144 h

Small intestine
-3.8 ± 0.6%1 - - -

Upper large 
intestine - 9.7 ± 0.6% 8.4 ± 0.8% 6.5 ± 1.7%

Lower large 
intestine - 11.4 ± 1.7% 12.8 ± 1.7% 12.6 ± 1.8%

Bones
-7.3 ± 0.5% -7.0 ± 0.7% -9.0 ± 0.7% -12.9 ± 1.0%

20 iterations, 12 subsets
Uncertainties are COVs over 50 simulated noise realizations
True VOIs are assumed known

Ra-223 Errors in Organ Activity Estimates



Imaging – build a new instrument

Ling-Jian Meng, UIUC



Macro 2 micro – S values
Wesley Bolch UFL, Rob Hobbs 

Fig 1. Source / target regions for liver at both the macroscale and microscale in the 
MIRD schema.

Fig 2. Nephron model of Ref [6]. Parameters include: rt as the proximal
tubule radius, rl as the lumen radius, e as the thickness of the interstitial
space, and h1 and h2 as the lengths of the proximal tubules.



Macro 2 micro – Apportionment factors
Rob Hobbs, Anders Josefsson 

Fig 4. Schema of the apportionment paradigm.
Whole organ activity coefficients are measured as
a function of time for the whole organ, or portion
(blue line). Concurrently,



RBE – In Vitro (for 212Pb/212Bi)

Ioanna Liatsou, Remco Bastiaannet, Rob Hobbs

RBE for 37% survival = 8; RBE2 = 10



RBE – In Vivo (for 212Pb/212Bi)

Ioanna Liatsou, Remco Bastiaannet, Rob Hobbs

femur marrow blood



RBE – In Vivo (for 212Pb/212Bi)
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RBE – In Vivo (for 212Pb/212Bi)

Ioanna Liatsou, Remco Bastiaannet, Anders Josefsson, Rob Hobbs



RBE – In Vitro (for 212Pb/212Bi)

Ioanna Liatsou, Remco Bastiaannet, Rob Hobbs

XRT RPT

Sgouros et al. 2020

Dose is ”set” Dose is function of activity, reactivity, 
cell geometry, etc, etc, etc…







Physics/biology model

• Transfer all of this into physics model



Results



Canine Osteosarcoma
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(A) FDG-PET/CT image of an OS-bearing dog 
shows three metastatic tumors with two in the 
ribs and one in the fourth lumbar vertebra 
(arrows). (B) SPECT/CT image of the same dog as 
shows avid uptake of [111In]In-DTPA-hu3F8 (IV-
administered 36 MBq) in all the OS lesions 
(arrows) 48 hours after injection. (C-E) Coronal 
(C), axial (D), and sagittal (E) views of SPECT/CT 
images of one OS lesion from the same dog as 
(A). (F-H) Coronal (F), axial (G), and sagittal (H) 
views of SPECT/CT images of the second dog 
show avid uptake of [111In]In-DTPA-hu3F8 (IV-
administered 100 MBq) in metastatic lesions 
close to previous amputation site in the right 
thoracic limb (arrow). (I-J) Immunohistochemical 
staining of postmortem shoulder (I) and 
pulmonary (J) metastatic tissues shows the 
detection of [111In]In-DTPA-hu3F8 within both 
shoulder and lung lesions of the dog shown in F. 
Bar represents 100 µm.
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Canine Osteosarcoma
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225AcNO3-SCN-Bn-DOTA

Conjugation buffer, pH 8, 
RT, overnight

Labeling buffer, 37 oC
225Ac

Isotope to 
Conjugate Ratio

Labeling 
Buffer, pH

Duration of 
Labeling at 
37 oC (mins)

*iTLC Yield 
(%) 

Purification 
w/ PD-10 
column

Purity (%)
Specific 
Activity 
(kBq/ g)

Anti-HER2/neu Ab
(7.16.4)

-11 3M NaOAc, 
pH: 7-7.5

60 >95 NO >>95 3.4

Anti-GD2 Ab (Hu3F8)
3M 

NaOAc/0.2 N 
HCl, pH: 6.5-7

80 60-77 YES >95 2.8

*iTLC moving phase: EDTA (10mM) or NaOH (10mM), NaCl (150mM) Ioanna Liatsou
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