Internal dosimetry



Dosimetry in radionuclide therapy and
nuclear medical diagnostics
are two different things!

Do not mix them up
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Diagnostics

Death in late effects
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The electrons are delivering dose

Energy | J
D = G
Mass {kg} (6]

S=0.6 keV/um
Range =10um

5 _ 6-10°[eV]-1.6-10°[J /eV]
10 2[kg]

D ~10°Gy




The electrons are delivering dose

Microdosimetry

D= 0.5 mGy

D=1 mGy

D= 0.2 mGy




The electrons are delivering dose

Microdosimetry




The electrons are delivering dose

Microdosimetry




The electrons are delivering dose

Microdosimetry

D= 100 mGy




The electrons are delivering dose

Mean absorbed dose

D>1 Gy



Absorbed dose calculations
Different radionuclides
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What about photons?

e Charged particle

_ wk% Photons
30-40 9% of all emitted

photons will be absorbed in
an adult patient



Dosimetric charachterization of radionuclides

Subcellular activity distribution
e Important for electron energies <40 keV

e Important for Auger-electron emitters




Internal dosimetry

Total energy emitted
per decay

Mean absorbed dose
Gatg)
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‘Radm— We measure the radioactivity concentration

activity i an organ as a function of time.
concentration

Calculate the time-integral of the radioactivity
concentration. It has the dimensions Bq/kg * h.
Multiply with A, and we get the absorbed dose
to that organ if the absorption is 100 %o
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The dose to an organ is composed
by the self-absorbed dose and by
the cross-talk of dose between the
organs.
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~ If the area under the ume—activity curve for a source

A;";: organ (cumulated activity) is normalized to the amount

Th — ——  of activity administered (Ag), this is defined as “resi-
AO dence time” (Loevinger et al., 1988).
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The calculations tends
to be tedious. Use the
computer!
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Nuclide AL Nuclide AL Nuclide AL |

*H 3*10° | ®zn 1*10" | @ 2%10°
“c 9x10" | ®™zn  2*10° | ™ 1*10’
= 2%10° | “Ga 3*10® | B4 1*10°
“Na 2%10" | ®Ga 6*10° | " 1*10°
*Na 1*10° | "As 610 | *°cs  9*10°
¥p 1*10" | “As 3*10" | ®cs  2*10°
¥p 1*10° | Se ox10" | ®'cs  8*10°
*3 8*10" | "Br 1*10° | ™'cs  3*10°
*cl 9*10° | "Br 6*10° | ®"cs  4*10°
%cl 6*10° | ®Br 1*10° | ®'cs  4*10°
K 2x10° | *™Rb  9*10° | ®'Ba  1*10°
K 2%10° | *Rb 1*10° | ™*™Ba  9*10’
*Ca 3*10" | *Rb 2x10" | ™*™Ba  1*10°
“'Ca 310" | ®Rb 7%10° | "™La  2*10’
ler 7*10° | ®Rb 1*10° | *®vb  3*10’
Mn  3*10° | ®"sr  8*10° | Mr g*10°
“"Mn  1*10° | ®sr 610" | *Au  4*10’
*Mn  3*10" | ¥™sr  1*10° | ®'Hg = 2*10°
*Mn  2*10° | ¥sr 5¢10° | *®Hg  2*10’
*’Fe 3*10" | Psr 1*10° | 11 6*10°
*Fe 7*10" | *y 2%10" | 2Tl 6*10’
*Fe 1*10° | ®*Mo  4*10" | ®%Pb  9*10°
*Co 7*10° | ®"1c 3*10° | *Pb  1*10°
*'Co 210" | ®cd  1*10° | #%Po  2*10°
*Co 3*10° | ™cd  3*10" | *°Ra  2*10°
%co 1*10° | ™in 2%10° | **Th  4*10
*Ni 610" | ™"In  2*10° | ®u 2%10°
¥cu 4108 | *'sb  9*10° | *'Am  2*10°
cu 2%10° | & 1*10° | **cm  4*10°
%7Zn 5x10° | ™| 1*10° | ®cf  1*10°

Annual
Limits of
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