




















Figure 4. Low-dose CT (A), Tc-99m-PSMA-SPECT/CT (B) of a PCa primary tumor lesion
(patient #012) with high TBR (SUVmax 22.00 TBR 42.30); Low-dose CT (C), Tc-99m-PSMA-
SPECT /CT (D) of a PCa bone metastasis (patient #011) with high TBR (SUVmax 11.89 TBR
25.85); Low-dose CT (E), Tc-99m-PSMA-SPECT/CT (F) of PCa lymph node metastases (patient
#014) with high TBR (SUVmax 8.23 TBR 23.51 and SUVmax 8.48 TBR 24.23).
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Table 1: Patients characteristics

Patient Weight PSA Gleason 1o
No. Age (y) Indication (ng/ml)  Score Activity
(kg) MBq)
#001 57 95 Healthy Volunteer NA NA 674
#002 68 92 Healthy Volunteer NA NA 804
#003 64 83 Healthy Volunteer NA NA 828
#004 70 84 Healthy Volunteer NA NA 562
#005 64 81 Initial staging of PCa 8.84 6 634
#006 66 110 Initial staging of PCa 11.37 7 553
#007 67 86 Initial staging of PCa 1.02 10 682
#008 73 120 Initial staging of PCa 0.34 7 748
#009 63 130 Initial staging of PCa 21.2 7 698
#010 70 85 Initial staging of PCa 18.46 8 692
#011 66 78 Initial staging of PCa 4.23 9 780
#012 74 90 Initial staging of PCa 4.21 7 821
#013 71 54 Initial staging of PCa 443 7 714
#014 64 110 Initial staging of PCa 18.2 10 624
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Table 2. Organ absorbed and effective doses of Tc-99m-Mas3-y-nal-k(Sub-KuE) using manual
RADAR and OLINDA/EXM 2.0 methods

Manual RADAR OLINDA/EXM
Target Organ Organ doses Effective Doses Organ doses Effective Doses
(mGy/MBq) (mSv/MBq) (mGy/MBq) (mSv/MBq)
Mean Std Mean Mean Std Mean
Adrenals 2.17E-02 | 4.54E-03 2.00E-04 2.17E-02  [5.62E-03] 2.00E-04
Brain 2.13E-03 | 1.59E-04 2.13E-05 2.15E-03  [2.20E-04] 2.15E-05
Esophagus 4.08E-03 | 2.60E-04 1.63E-04 3.98E-03  3.12E-04| 1.59E-04
Eyes 2.02E-03 | 1.69E-04 0.00E-00 2.04E-03  [2.23E-04| 0.00E+00
Gallbladder Wall 8.98E-03 | 6.34E-04 8.30E-05 8.22E-03  [5.89E-04| 7.59E-05
LLI/Left Colon | 1.02E-02 | 1.74E-03 4.94E-04 8.90E-03  [7.57E-04| 4.31E-04
Small Intestine | 1.15E-02 | 3.93E-03 1.07E-04 1.19E-02  |3.82E-03| 1.10E-04
Stomach Wall | 5.11E-03 | 2.84E-04 6.13E-04 5.00E-03  4.03E-04| 6.00E-04
ULI/Right Colon| 1.12E-02 | 2.66E-03 5.43E-04 8.49E-03  [1.03E-03| 4.12E-04
Rectum 4.56E-03 | 7.54E-04 1.05E-04 4.45E-03 |4.74E-04| 1.02E-04
Heart Wall 4.12E-03 | 2.65E-04 3.80E-05 4.00E-03  [3.01E-04| 3.69E-05
Kidneys 7.20E-02 | 2.34E-02 6.64E-04 7.33E-02 [2.66E-02| 6.77E-04
Liver 1.35E-02 | 1.92E-03 5.43E-04 1.23E-02  |1.76E-03] 4.93E-04
Lungs 3.46E-03 | 2.36E-04 4.15E-04 3.37E-03  2.82E-04] 4.05E-04
Pancreas 7.59E-03 | 4.58E-04 7.01E-05 7.23E-03  2.77E-04]  6.67E-05
Prostate 4.60E-03 | 6.36E-04 2.12E-05 4.50E-03 3.74E-04) 2.08E-05
Salivary Glands| 2.32E-02 | 3.05E-03 2.32E-04 2.21E-02 [3.02E-03] 2.21E-04
Red Marrow | 3.43E-03 | 1.79E-04 4.12E-04 3.41E-03 [2.56E-04| 4.10E-04
Osteogenic Cells| 6.39E-03 | 3.80E-04 6.39E-05 6.45E-03  |5.03E-04] 6.45E-05
Spleen 1.23E-02 | 3.31E-03 1.14E-04 1.19E-02  |3.07E-03] 1.10E-04
Testes 2.24E-03 | 1.66E-04 8.94E-05 2.25E-03  |1.97E-04 9.00E-05
Thymus 2.79E-03 | 2.21E-04 2.58E-05 2.78E-03  [2.77E-04| 2.57E-05
Thyroid 2.59E-03 | 2.11E-04 1.03E-04 2.62E-03  [2.68E-04| 1.05E-04
Urinary Bladder

Wall 7403 | GASE03 3 SIE-04 8.89E-03  |[4.92E-03| 3.55E-04
Total Body | 3.03E-03 | 2.54E-04 0.00E-00 3.15E-03  [3.08E-04] 0.00E+00
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Table 3: Biodistribution study of Tc-99m-PSMA 1&S in patients with PCa

T/M: tumor to muscle background ratio; T/B: tumor to bladder background ratio; T/I: tumor to intestine

background ratio

Patient  Gleason PSA Tumor SUVmax T/M ratio T/B ratio T/I ratio
PROMISE miTNM
No. Score (ng/ml)
PCa Metastasis PCa Metastasis PCa Metastasis PCa Metastasis
#005 6 8.84 miT2uNOMO 10.95 19.55 0.12 1.25
#006 7 11.37 miT2mNOMO 5.09 7.95 0.28 2.81
#007 10 1.02 miT2uNOMO 8.1 11.57 0.94 1.6
#008 7 0.34 miT2uNOMO 5.18 8.09 0.14 23
#009 7 21.2 miT2uNOMO 44 110 7.02 16.3
#010 8 18.46 miT3bNOM 1b(oligo) 16 1.8 47.06 5.29 4.15 0.47 10.67 1.20
#011 9 4.23 miT2uNOM 1b(oligo) 11.89 4.25;7.67 25.85 9.24;16.67 0.92 0.33;0.60 6.1 2.18;3.93
#012 7 421 miT2uNOMO 22 423 1.42 9.44
#013 7 443 miT2uNOMO 3.25 9.03 0.11 0.96
#014 10 18.2 miT4N2b(RP,CIR,OBR)MO 7.29 3.82;8.23;848  20.83  10.91;23.51;2423  0.79  0.42;0.89;0.92  4.14  2.17;4.68;4.82
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Supplemental Table 1. Fitting parameters of the mono- or biexponential curves (y=Aie”?x +

B1eB%x) for estimating number of disintegration (Area Under Curve) inside source organs

Manual curve-fitting

OLINDA/EXM curve-fitting

AL[FIA] | B1[FIA] | A2[h"] | B2[n'| | AUC[MBg-W/MBq] | Al[FIA] | BI[FIA] | A2[n'| | B2[h'] | AUC [MBg-h/MBq]
Liver 7.21E-02 NA. 1.38E-01 NA. 5.21E-01 6.41E-02 | 141E-02 | 1.96E-01 | 7.20E- 5.23E-01
02
Kidney L.OOE+00 | 7.00E-02 | 1.49E+00 | 3.95E- 2.44E+00 3.89E+00 | 1.19E-01 | 3.06E+00 | 8.05E- 2.75E+00
02 02
Small Intestine | 3.00E-02 NA. 1.28E-01 NA. 235E-01 1.48E-02 | 1.63E-02 | 1.90E-01 | 1.02E- 2.38E-01
o1
Spleen 5.05E-03 NA. 1.50E-01 N.A. 3.37E-02 1.06E-02 | 5.37E-03 | 3.16E+00 | 1.81E- 3.30E-02
o1
%
2 Salivary glands | 5.00E-01 | 1.02E-02 | 1.83E+02 | 7.87E- 1.33E-01 523E-04 | 1.02E-02 | 1.60E+01 | 7.86E- 1.30E-01
E 02 02
<
=
Urinary bladder | 5.00E-01 | 599E-03 | 2.76E+02 | 7.84E- 7.82E-02 7.88E-04 | 598E-03 | 137E+01 | 7.57E- 7.91E-02
02 02
Left Colon/LLI | 8.39E-04 NA. 1.05E-01 NA. 8.01E-03 5.85E-04 | 150E-03 | 881E-02 | 88IE- 237E-02
02
Right Colon/ULL | 5.00E-01 | 9.00E-03 | 298E+02 | 2.16E- 433E-02 3.77E-03 | 431E-03 | 572E-02 | 5.72E- 1.41E-01
01 02
Remainder of 5.48E-01 NA. 1.41E-01 N.A 3.89E+00 5.40E-01 | 4.80E-07 | 135E-01 | 5.03E- 4.00E+00
body 02
Liver 9.61E-02 NA. 1.45E-01 NA. 6.64E-01 837E-02 | 125E-02 | 148E-01 | 125E- 6.66E-01
o1
Kidney 4.60E-01 | 930E-02 | 1.60E+02 | 8.73E- 1.07E+00 746E-02 | 183E-02 | 870E-02 | 8.71E- 1.07E+00
02 02
Small Intestine | 1.00E+00 | 6.22E-02 | 3.48E+00 | 1.01E- 9.03E-01 350E-01 | 6.13E-02 | 2.57E+00 | 9.91E- 7.55E-01
01 02
Spleen 8.44E-03 NA. 1.71E-01 NA. 4.94E-02 230E-02 | 848E-03 | 235E+00 | 1.93E- 5.37E-02
01
o
a
2 Salivary glands | 5.00E-01 | 8.40E-03 | 1.52E+02 | 8.49E- 1.02E-01 6.46E-04 | 840E-03 | 135E+01 | 8.48E- 9.91E-02
E 02 02
<
>
Urinary bladder | 6.10E-01 | 1.00E-02 | 2.45E+00 | 9.64E- 3.53E-01 471E-01 | 1.09E-02 | 2.25E+00 | 1.16E- 3.03E-01
02 01
Left Colon/LLI | 3.02E-03 NA. 6.06E-02 N.A. 4.98E-02 2.89E-03 | 239E-03 | 1.93E-01 1.10E- 3.67E-02
o1
Right Colon/ULL | 5.00E-01 | 9.67E-03 | 1.19E+03 | 6.89E- 1.41E-01 637E-03 | 3.60E-03 | 875E-02 | 875E- 1.14E-01
02 02
Remainder of 6.23E-01 NA. 1.57E-01 N.A. 3.95E+00 6.45E-01 | 7.63E-03 | 175E-01 | 247E- 3.99E+00
body 02
Liver 6.85E-02 NA. 1.21E-01 NA. 5.65E-01 628E-02 | 620E-03 | 132E-01 | 5.89E- 5.81E-01
02
o
5
2 Kidney 1.OOE+00 | 7.00E-02 | 1.99E+00 | 5.32E- 1.82E+00 179E+00 | 8.59E-02 | 2.66E+00 | 7.35E- 1.84E+00
E 02 02
Cl
>
Small Intestine | 2.65E-02 NA. 1.23E-01 NA. 2.15E-01 2.14E-02 | 4.15E-03 | 1.08E-01 | 1.08E- 237E-01
o1
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Spleen 1.05E-02 N.A. 1.38E-01 NA. 7.65E-02 1.64E-03 | 9.00E-03 | 1.37E-01 1.36E- 7.81B-02
01
Salivary glands | 5.00E-01 | 635E-03 | 2.97E+02 | 7.92E- 8.18E-02 6.46E-04 | 634E-03 | 1.38E+01 | 7.75E- 8.19E-02
02 02
Urinary bladder | 5.00E-01 | 1.60E-03 | 1.51E+02 | 3.62E- 4.75E-02 523E-04 | 158E-03 | 1.59E+01 | 3.07E- 5.15E-02
02 02
Left Colon/LLI | 2.80E-03 NA. 1.12E-01 NA. 2.49E-02 731E-04 | 1.83E-03 | 8.07E-02 | 8.07E- 3.17E-02
02
Right Colon/ULI | 6.79E-03 NA. 1.05E-01 NA. 6.45E-02 248E-03 | 3.14E-03 | 7.21E-02 | 7.22E- 7.79E-02
02
Remainder of 6.13E-01 NA. 1.32E-01 N.A. 4.64E+00 498E-01 | 1.0SE-01 | 1.26E-01 1.27E- 4.78E+00
body o1
Liver 9.38E-02 NA. 1.37E-01 NA. 6.86E-01 8.19E-02 | 135E-02 | LS5SE-01 | 7.44E- 7.00E-01
02
Kidney 7.A3E-01 | 7.00E-02 | 1.80E+00 | 4.32E- 2.02E+00 1.92E+00 | 1.01E-01 | 3.19E+00 | 7.47B- 1.95E+00
02 02
Small Intestine | 5.00E-01 | 3.12E-02 | 9.02E+02 | 9.94E- 3.14E-01 236E-02 | 7.55E-03 | 9.93E-02 | 9.94E- 3.14E-01
02 02
Spleen 1.81E-03 NA. 1.43E-01 NA. 1.26E-02 3.82E-04 | 1.74E-03 | 1.79E+01 | 121E- 1.44E-02
01
-+
B
g Salivary glands | 5.00E-01 | 8.50E-03 | 6.59E+01 | 7.83E- 1.16E-01 523E-04 | 848E-03 | 1.74E+01 | 7.67E- 1.11E-01
E 02 02
Gl
>
Urinary bladder | 3.73E-03 NA. 3.83E-02 NA. 9.75E-02 4.71E-04 | 3.68E-03 | 1.92E+01 | 3.45E- 1.07E-01
02
Left Colon/LLI | 4.53E-03 N.A. 1.04E-01 NA. 4.33B-02 2.53B-03 | 3.14E-03 | 732B-02 | 7.3IE- 7.75B-02
02
Right Colon/ULI | 1.62E-02 NA. 1.17E-01 NA. 1.38E-01 7.22E-03 | 559E-03 | 6.87E-02 | 6.89E- 1.86E-01
02
Remainder of 6.09E-01 NA. 1.33E-01 NA. 4.59E+00 4.98E-01 | 9.62E-02 | 123E-01 1.24E- 4.82E+00
body 01
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Graphical abstract

Tc99m PSMAI&S Biodistribution
| administration ) Contouring of organs

Implications:
1) Effective doses of Tc-99m-PSMA 1&S were comparable to those known for most of the Tc-99m tracers.
2) Tc-99m-PSMA 1&S SPECTICT showed high tumor-to-background ratios in prostate cancer (PCa) patients.
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