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111Ag
7.45 days
Ag-111 is particularly suitable for TRT (Targeted \
Radionuclide Therapy), as it is: 312", 342 keV, 59 ps
® afp- emitter; _ 5/2°, 245 keV, 85 ns
® the average energy of 3— decay is 360 keV;, -
® the average tissue penetration is 1.8 mm,; -
® the half-life is 7.45 days. med

Objective: to quantify the cell survival fraction and evaluate
the most suitable biophysical model for data interpretation.




IS@L-HRM Theoretical Notes

Absorbed dose, adopting the MIRD (Medical Internal Radiation Dose) formalism:

D(rp,Tp) =Y " A(rs,Tp) S(rr ¢ rs)
rs
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IS@L-HRM Theoretical Notes

Absorbed dose, adopting the MIRD (Medical Internal Radiation Dose) formalism:

[

D(rp,Tp) = Z(TT —Tg)

/

i~

A(rs, Tp) = []7 A(rs, t)dt

Activity of the source rg integrated over the
exposure period Tp.
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Absorbed dose, adopting the MIRD (Medical Internal Radiation Dose) formalism:

D(rp, Tp) = Z A(rs, TD)
\

Average absorbed dose rate at the target
r+ per unit of activity in the source.
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* S, . consider the effect of the environment on the
nucleus;

* S, - consider the effect of cellular compartments on
the nucleus, under the assumption that the
radionuclide activity is in equilibrium inside and
outside the cell;

* S.ioss. take into account the effect of the radionuclide
internalized by other cells.
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The experiment was executed on the
cell line of murine osteosarcoma UMR-
106, which grows in adhesion in DMEM
medium enriched with 10% fetal bovine
serum and 1% gentamicin.
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Ag-111 no internalization
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100

The linear-quadratic (LQ) model provides a :

simple relationship between cell survival S and il

absorbed dose D:
1 ..................

g — p—aD—3D?

0.1k

High LET

where a and [ are two parameters that °'°1§:

describe the cell's radiosensitivity.

0.001

Radiation dose (Gy)




IS&LD R Induced Repair Model <R

SPES exolic bearns for medicine Istituta Nazionale di Fisica Nucleare

1.0k
At low doses, cells can exhibit HRS (Low-Dose Hyper- 9%e
Radiosensitivity). To describe this phenomenon is used i
the induced repair model (IndRep): 0.7}
_ 0.6
é 0.5t
S'—E.:-?p(—a,.-D-(1+ (ﬂ—" —l)ﬁ_%) —._R-DQ) 2
ey § 04}
0]
D. describes the dose at which the transition from the o
HRS response to the IRR (Increased RadioResistance)
response begins to occur.
R P I
Dose/ (Gy)
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IS@L---RM Time Point 4d — April 2024
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1e6 Dose and Number of cells Time Point 10d

W Experimental Data
5
+ + The number of counted

control cells appears to be
4 + underestimated; likely, the
cells have undergone stress.
+ Therefore, it was extrapolated
through a linear fit of the data
points at high doses.

Number of cells
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IndRep Fit Time Point 10d
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The survival fraction decreases with increasing dose, but at low doses
appears to be a region of HRS followed by IRR;

It was not possible to conclude whether a shorter or longer exposure
IS more effective;

® Presence of cellular stress.
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® Reduce the number of seeded cells to prevent cellular stress;

® To improve the accuracy and precision of the data, realize clonogenic
assays;

® Comparison with other beta emitters found in the literature.
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Thanks for your attention!
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