




Possibili bersagli per radioterapia mirata

TAA-MAbTAA-MAb

Somatostatin-R

avidinavidin

bombesinbombesin

PSMA .PSMA .....



The Model: 
Radionuclide therapy with 131I in 
differentiated thyroid carcinoma
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ablative therapy WBS (2295 MBq)ablative therapy WBS (2295 MBq)

AntAnt PostPost AntAnt PostPost

August 2002August 2002
rhTSH-diagnostic WBS (185 MBq)rhTSH-diagnostic WBS (185 MBq)



  Antibody guided Tumor Targeting

Anti CD20  MoABs 





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

KD of the complex with biotin ~10-15

Oligosaccharide units/subunit 1

Mannose/subunit 4.5

Glucosamine/subunit 3

Isoelectric point ~10.5
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Yao  – J Nat Cancer Inst, 90:25-29, 1998
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CLINICAL APPLICATION
Brain

Breast 
 Prostate 

Peritoneum
Bladder

etc...



       

I.A.R.T.®

Avidin injection during surgery into Avidin injection during surgery into 

the tumour bed area the tumour bed area 

Avidin



Quadrantectomy + Quadrantectomy + 
SNB + EBRTSNB + EBRT

represent therepresent the  standard standard 
therapy in  therapy in  

Early Breast Cancer Early Breast Cancer 



The challenge of 
the 21st century

Can we modify EBRT in Can we modify EBRT in 
early breast cancer?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 







Methods under investigation 
for accelerated radiotherapy in 

breast cancer
• Breast Brachitherapy
• MammoSite
• 3D Conformal EBRT
• TARGIT System
• IORT - ELIOT



Intraoperative
Radiotherapy
IORT / ELIOTPartial 

breast
Irradiation 
PBI



Collimator

Skin separator
Target



anterior lateral
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Are there other methods to deliver 
electrons in the operated breast?

ROLL: too large injections of 99mTc-MAA
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Avidin ( Guided)  Radio THerapy   Avidin ( Guided)  Radio THerapy   

  

Avidin



20 ore 48 ore4 ore 96 ore26 ore1 ora

February 
2004

May
2004

October
 2004

“The proof of principle”



In the operative room…





16 to 48 hrs post-surgery 90Y-Biotin i.v. injection16 to 48 hrs post-surgery 90Y-Biotin i.v. injection

……in the Nuclear Medicine Dept.in the Nuclear Medicine Dept.  



Total Body anterior view - pt no 25



      3D dosimetry in early breast cancer 3D dosimetry in early breast cancer 
patients undergoing Intraoperative patients undergoing Intraoperative 
Avidination for Radionuclide Therapy Avidination for Radionuclide Therapy 
(IART) combined with External Beam (IART) combined with External Beam 
Radiation TherapyRadiation Therapy
      Ferrari ME, Cremonesi M, Di Dia A, Botta F, De Cicco Ferrari ME, Cremonesi M, Di Dia A, Botta F, De Cicco 
C, Sarnelli A, Pedicini P, Calabrese M, Orecchia R, Pedroli C, Sarnelli A, Pedicini P, Calabrese M, Orecchia R, Pedroli 
G, Paganelli G.G, Paganelli G.

        
Eur J Nucl Med Mol Imaging, DOI 10.1007/s00259-012-2197-6Eur J Nucl Med Mol Imaging, DOI 10.1007/s00259-012-2197-6

          



Mean dose (BED) and mass distribution for 
high uptake region in the three cohorts

dose (Gy) mass (g)
Cohort 100 mg 19.5 ± 4.0 254 ± 99
Cohort   50 mg 13.0 ± 5.1 188 ± 52
Cohort 150 mg 18.4 ± 3.5 230 ± 133
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Local Toxicity  post-IART®®

  (3-4 w)(3-4 w) 
evaluated by RTOG Scale* on 34 pts

* Radiation Therapy Oncology Group, evaluation scale starting 
from G0 to G4
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Conclusions
• 100 mg  of avidin seems to be the 

optimal dose
• IART®® toxicity is neglegible
• IART®® +  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 IART with 90Y-Biotin compared to 
Standard RT in patients with  breast cancer  
candidate to RT after conservative surgery



Further Applications
• Superficial bladder cancer
• Head and neck cancer
• Pancreatic cancer
• Prostate cancer
• Peritoneal carcinomatosis





Ca 125Ca 125

G. P. 65 aaG. P. 65 aa
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      Investigation of Investigation of 9090Y-avidin for Y-avidin for 
prostate cancer brachytherapy: a prostate cancer brachytherapy: a 
dosimetric model for phase I-II dosimetric model for phase I-II 
clinical studyclinical study
      Botta F, Cremonesi M, Ferrari ME, Amato E, Guerriero Botta F, Cremonesi M, Ferrari ME, Amato E, Guerriero 
F, Vavassori A, Sarnelli A, Pedroli G and Paganelli G.F, Vavassori A, Sarnelli A, Pedroli G and Paganelli G.

        

Eur J Nucl Med Mol Imaging, submittedEur J Nucl Med Mol Imaging, submitted

          











IART in Brain  Cancer





dxdx 15 min p.i.15 min p.i.
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