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Menu du jour :   

1)   Physique et technologie :  
  vers la radiothérapie Adaptative 

2) Besoin d’ouverture en R&D :  
   vers la Biologie 

3) Divers, discussion et conclusions 

La Physique Médicale demain: 
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(The Tree of Imaging in Radiation Therapy) 
Creteil, EPU G.Marinello 3'4',15$6"),5/'$,.*7'&789((

IGRT : Image Guided Radiation Therapy 
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      Proton dose escalation still spares more normal tissues 
  Proton 87.5 GY vs photon 60 GY in stage I  
  Proton 74 GY vs photon 60 Gy in stage III  
   
  (Chang et al: Int J Rad Onc Bio Phys 65:1087-96, 2006) 
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“W-Effect”"
Ponette et al. (2000) Int J Radiat Biol 76: 1233-43 - Fernet et al. Int J Radiat Biol 76: 1621-29!

Early cell response to split-dose irradiation"

^#
$;
3;
3%
E(
O$
+6
,"

%(

P+
.3
"2
'%

23,
;3
*1
(

UHDR, pulse irradiation to reduce the complications of radiotherapy - U612 Meeting - Orsay, 5-6 sept. 2011"

S3%6'%*((
l+;+#."%(

=j)(

.G%,(4#3+(0%(,%"B+f(



t"-+%.+(/$'b+."8(l$+%6'(Y('e'*(.+%2(-\'2K+6'(







!"#$%&'()&*+,'&)-.&'/0%-10(0&%/23-4,)-!3-5,-6-7898(*-!:;#

!"#$%&''(")$%*+$'&+'"#,-.$*/$&0"1%234&56"7.."($0/8*"('*'(9':6 !"#$%&'(#$)*"'+*%';<=>?;@ABC;D<E;F<GGG68/'8+(6%(0

!"#$%#&'"(#&))" $*+," +#&" ),-&'"(#&))."/#$("0',1&(("'&)&!(&("

&*&'%2"+20$1!))2"+#',3%#"43'+#&'"&)&1+',*"&5$(($,*"!*6"!("

&!1#"&5$++&6"&)&1+',*")&!6("+,"+#&"1'&!+$,*",4"!*"!66$+$,*!)"

7!1!*128" +#$("0',1&(("1!*"1!(1!6&" )&!6$*%"+,"+#&"&5$(($,*"

,4"!")!'%&"*359&'",4"(&1,*6!'2"&)&1+',*(:"0,(($9)2"!("5!*2"

!(";<"$*"+#&"1!(&",4"!*"$**&'=(#&))"$,*$(!+$,*"$*"%,)6.">3%&'"

&)&1+',*("!'&"+20$1!))2"7&'2"),-"&*&'%2"?@A"B&CD"!*6"(#,'+"

'!*%&8"5&!*$*%"+#&2"6&0,($+"7&'2"#$%#"6,(&("$*"+#&"7$1$*$+2"

!"#$%&'"E355!'2",4"&F0&'$5&*+!)"0!'!5&+&'("4,'"$*7&(+$%!+$,*("6&5,*(+'!+$*%"+#&"'!6$,(&*($+$G$*%"0',0&'+$&(",4"HIJ("!"#$!%&'

Author Size (nm) Concentration Surface coating Cell model Source energy  Observed SE~

Butterworth et al. (30) 1.9 2.4 µM Thiol DU-145 160 kVp <1

0.24 µM MDA231MB <1.67

AG0-1522 <1.97

Astro <1.04

L132 <1

T98G <1.91

MCF-7 <1.41

PC-3 <1.07

Chang et al. (31) 13 11 µM Citrate B16F10 6 MV e- 1

Chien et al. (32) 20 <2 mM Citrate CT-26 6 MV 1.19

Chithrani et al. (33) 14 1 µM Citrate HeLa 220 kVp 1.17-1.6

74 6 MV e-

50 662 keV

Coulter et al. (34) 1.9 12 µM Thiol DU-145 160 kVp <1.8

MDA-231MB

L132

Geng et al. (35) 14 5 µM Glu! SK-OV-3 90 kVp 1.3

6 MV 1.2

Jain et al. (36) 1.9 12 µM Thiol DU-145 160 kVp <1.41

MDA-231MB 6 MV <1.29

L132 15 MV 1.16

6 MeV e- <1.12

16 MeV e- 1.35

Kong et al. (37) 10.8 15 nM Glu! MCF-7 200 kVp 1.3

AET MCF-10A 662 keV 1.6

1.2 MV

Lui et al. (38) 6.1 >1 mM PEG CT-26 6 keV 2

EMT-6 160 kVp 1.1

6 MV 1

Rahman et al. (39) 1.9 <1 mM Thiol BAEC 80 kV 20

150 kV 1.4

6 MV e- 2.9

12 MV e- 3.7

Roa et al. (40) 10.8 15 nM Glu! DU-145 662 keV >1.5

Zhang et al. (41) 30 15 nM Glu! DU-145 200 kVp >1.3

!thioglucose; cysteamine; polyethyleneglycol; ~Sensitizer enhancement defined as the level of radiosensitization observed when 
comparing cells irradiated in the presence of GNPs to control exposures
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TISSU  SAIN  &TISSU TUMORAL , QUELLE DOSE? 

DOSE apparente?  
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Conclusions 
1)   Physique et technologie :  

  vers la radiothérapie Adaptative 
  avec optimisation du flux 

2) Besoin d’ouverture en R&D :  
   par ex vers la Biologie 
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