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system for molecular
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The Model:
Radionuclide therapy with 31T in
differentiated thyroid carcinoma
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Antibody guided Tumor Targeting
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The Pretargeting




Molecular properties of avidin

Molecular weight ~65 000
Number of subunits 4
Subunit molecular weight ~16 000
Binding sites for biotin/mole 4

K of the complex with biotin ~10-15
Oligosaccharide units/subunit |
Mannose/subunit 45
Glucosamine/subunit 3
Isoelectric point ~10.5




Tumor avidination
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CLINICAL APPLICATION
Brain
Breast
Prostate
Peritoneum

Bladder
etc...
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Quadrantectomy +
SNB + EBRT

represent the standard
therapy in
Early Breast Cancer



The challenge of
the 21¢" century

Can we modify EBRT in
early breast cancer?



Open problems with EBRT

+ EBRT post-quadrantectomy requires 6 - 7
weeks to be completed

»+ EBRT may cause side effects and
complications (lung - heart)

» The radiation centres are often not easy
accessible
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The Future of Radiation Oncology in the United States
From 2010 to 2020: Will Supply Keep Pace With Demand?

Benjamin D. Smith, Bruce G. Haffty, Lynn D. Wilson, Grace L. Smith, Akshar N. Patel,
and Thomas A. Buchholz

Purpose
Prior studies forecasted an incipient shaortage of medical oncologists as a result of the aging US

population, but the radiation oncology workforce has not been studied. Accordingly, we projected
demand for radiation therapy and supply of radiation oncologists in 2010 and 2020 to determine
whether a similar shortage may exist for this specialty.

Methods
Uemand for radiation therapy in 2010 and 2020 was estimated by multiplying current radiation

utilization rates (as calculated with Surveillance, Epidemiclogy, and End Results data) by population
projections from the Census Bureau. Supply of radiation oncologists was projected using data
from the American Board of Radiclogy inclusive of current radiation oncologists and active
residents, accounting for wvariation in ful-time eguivalent status and expected survival by age
and zex.

Results
Between 2010 and 2020, the total number of patients receiving radiation therapy during their initial

treatment course is expected to increase by 22%, from 470,000 per year to 575,000 per year. In
contrast, assuming that the current graduation rate of 140 residents per year remains constant, the
number of fulliime equivalent radiation oncologists is expected to increase by only 2%, from
3,843 1o 4,022. The size of residency training classes for the years 2014 1o 2013 would have to
double to 280 residents per year in order for growth in supply of radiation oncologists to equal
expected growth in demand.

Conclusion
Dermand for radiation therapy is expected to grow 10 times faster than supply between 2010 and

2020. Research is needed to explore strategies to enhance capacity to deliver guality radiation
therapy despite increased patient loads.
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Methods under investigation
for accelerated radiotherapy in
breast cancer

* Breast Brachitherapy
- MammoSite

+ 3D Conformal EBRT

* TARGIT System
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Are there other methods to deliver
electrons in the operated breast?
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ROLL: too large injections of °mTc-MAA
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"The proof of principle”
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In the operative room...







..in The Nuclear Medicine Dept.

16 To 48hr's pos‘r—surgery 90Y- BIOTII’\ ILV. injection



Total Body anterior view - pt no 25
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3D dosimeftry in early breast cancer
patients undergoing Intraoperative
Avidination for Radionuclide Therapy
(TIART) combined with External Beam
Radiation Therapy

Ferrari ME, Cremonesi M, Di Dia A, Botta F, De Cicco
C, Sarnelli A, Pedicini P, Calabrese M, Orecchia R, Pedroli
G, Paganelli 6.

Eur J Nucll Med Mol Imaging, DOT 10.1007/500259-012-2197-6



Mean dose (BED) and mass distribution for
high uptake region in the three cohorts
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dose (Gy) mass (g)
Cohort 100 mg 195+40 254 + 99
Cohort 50 mg 13.0+5.1 188 + 52
Cohort 150 mg 18.4 + 3.5 230 +133
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Uniform irradiation
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Local Toxicity post-IART®
(3-4 w)

evaluated by RTOG Scale* on 34 pts

Radiation Therapy Oncology Group, evaluation scale starting
from GO to G4









Conclusions

»+ 100 mg of avidin seems to be the
optimal dose

+ TART® toxicity is neglegible
- TARTe + accelerated RT is feasible



The IRST "S.A.R.A". Study
Standard -vs -Accelerated- Radio-nuclide
Avidinated therapy

Phase III, multicenter, randomized, clinical trial to
evaluate TART with 90Y-Biotin compared to
Standard RT in patients with breast cancer
candidate to RT after conservative surgery

(/) avither




Further Applications

» Superficial bladder cancer
» Head and neck cancer

» Pancreatic cancer

* Prostate cancer

» Peritoneal carcinomatosis
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Investigation of *°Y-avidin for
prostate cancer brachytherapy: a
dosimetric model for phase I-IT
clinical study

Botta F, Cremonesi M, Ferrari ME, Amato E, Guerriero
F, Vavassori A, Sarnelli A, Pedroli G and Paganelli G.

Eur J Nucl Med Mol Imaging, submitted
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IART in Brain Cancer
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Recurrent GBM PTs

Group A Group B
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Overall Survival and Treatment Groups
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