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Imaging in radiopharmaceutical therapy

> The interest on radiopharmaceutical therapy is rapidly increasing.

> Imaging can be used to visualize the distribution of radionuclides in the body and carry out

dosimetry employing secondary gamma radiation.

> More challenging than diagnostic imaging since photon energies and activities are not

optimized for gamma cameras, in particular for alpha emitters.

> Compton cameras can complement gamma cameras in this task. | >y
X

* Higher efficiency.
* Better performance at high energies.
* Better suited for multi-gamma imaging. '
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Compton camera

Backprojection:
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_MACACO III (Medical Applications CompAct COmpton camera)
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- MACACQO III detectors
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Image reconstruction: list-mode MLEM

Sensitivity model for 2- and 3- interacion events Joint reconstruction of all channels

No sensit. Wilderman Maxim Muioz

12-channel event 23-channel event

123-channel event

13-channel event

L E. Muioz et al. Phys. Med. Biol. 2020 |

J. Roser et al. Phys. Med. Biol. 2020 I

Array of 37 Na-22
point-like sources

E_:L J. Roser et al. Phys. Med. Biol. 2022 I
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| Excellent agreement between experimental

Slmula.thIlS Va']-]-da'tlon ' results and GATE v8.2 simulations.
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Tests in La Fe hospital (Valencia)

3D printed Derenzo-like
phantom

31]_Nal (364 keV)

Gamma camera,
Compton camera Bright View XCT (Philips)

SBE Ui Nal

BF_FDG (511 keV)

One sector

Compton camera

Y [mm]

All sectors

In collaboration with Irene Torres-Espallardo, José Manuel

Calatayud, Pilar Bello and Stefan Prado from La Fe.
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~Tests in La Fe hospital (Valencia)

> Metastatic lesions from patients treated with "*'I-Nal after thyroid gland resection

> Initial activity (total): 150 mCi

I Gamma camera,

| MACACOI | | g
‘ »

Posterior Anterior

> MACACO III @ ~70 mm.

Sacrum lesion

A.
E;'; J. Roser et al. In preparation. I
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Ac-225
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Performance estimation with GATE simulations

MACACO 11l
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Ac-225 Measurements at Leon Bérard hospital (Lyon)

6 mm diameter
rods reconstructed

70 kBq /rod

In collaboration with Ane Etxebeste, David Sarrut, Jean Noél Badel
from Creatis and Léon Bérard hospital (Lyon).

—~0 =30 =20 -10 a 10 20 30 40
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MACACO III

MACACO III+

Ideal MACACO 1l

60 mm

i =30 =M =0 0 W 20 W
X (mm)

4x larger 2™ plane
to increase sensitivity

il =3 <2 =l 0 M0 20 M H 0 =30 =20 - 0 0 N N 4
X (mm) X fmm)

Further Ac-225 measurements foreseen with MACACO III+
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Measurements with I with MACACO III

3D printed thyroid-shaped phantom \

filled with *I-mIBG ' J—
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Measurements with I with MACACO III

1 Background: ~3 ml .
Rods: Compton camera images
3: 0.021 ml
4:0.047 ml
5: 0,084 ml PRELIMINARY

Gamma camera images

3D printed thyroid-
shaped phantom
filled with 131I-mIBG

CT images

“Uniform’ filling. Background + hot rods at
~ 0.5 MB/ml 10:1 activity concentration
(0.1 : 0.01 MBq/ml)
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Conclusions

> The IRIS group has developed a Compton camera suitable for photon imaging in the
range of 300 keV — 7 MeV.

> Initial results in collaboration with La Fe hospital in Valencia and Léon Bérard hospital in
Lyon are very encouraging.

>~ Detector improvements are possible and can lead to better system performance.
> Further system performance improvements and test in clinical sites are ongoing.

Compton cameras show potential for this application
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