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381

382

383

Binding kinetics were evaluated using LigandTracer analysis (Figure 2). Both radiopharmaceuticals384

exhibited concentration-dependent association and reversible dissociation following sequential385

exposure to 1, 3 and 9 nM radioligand concentrations. Analysis of the association and dissociation386

curves yielded an equilibrium dissociation constant (KD) of 9.8 ± 3.1 nM for [99mTc][Tc(N)PNP3]-387

cysFAP and 3.0 ± 1.5 nM for [99mTc][Tc(N)PNP3OH]-cysFAP respectively.388
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Table 2: Stability* parameters of [99mTc][Tc(N)PNP3]-cysFAP
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19

The biodistribution of [99mTc][Tc(N)PNP3]-cysFAP and [99mTc][Tc(N)PNP3OH]-cysFAP was20

evaluated in HEK293T.hFAP and HEK293T animal model (Figure 3). Uptake and clearance were21

monitored using SPECT/CT imaging at multiple time points. Tumor and organ uptake were quantified22

as percent injected activity per gram (%IA/g). Both radiopharmaceuticals demonstrated the highest23

uptake in the HEK293T.hFAP tumour and kidneys, while uptake in all other tissues remained low.24

[99mTc][Tc(N)PNP3]-cysFAP exhibited tumour uptake of 6.60 ± 1.15%ID/g, compared with 4.55 ± 1.2725

%ID/g for [99mTc][Tc(N)PNP3OH]-cysFAP. Uptake in the contralateral FAP-negative tumour was low26

for both radiopharmaceuticals, measuring 0.18 ± 0.05 %ID/g for [99mTc][Tc(N)PNP3]-cysFAP and 0.1327

± 0.05 %ID/g for [99mTc][Tc(N)PNP3OH]-cysFAP.28

Renal uptake was 4.53 ± 0.71 %ID/g for [99mTc][Tc(N)PNP3]-cysFAP and 2.68 ± 0.30 %ID/g for29

[99mTc][Tc(N)PNP3OH]-cysFAP. On the contrary, liver uptake was higher for [99mTc][Tc(N)PNP3OH]-30

cysFAP (1.53 ± 0.46 %ID/g) than for [99mTc][Tc(N)PNP3]-cysFAP (0.53 ± 0.50 %ID/g). Both31

radiopharmaceuticals showed minimal accumulation in the spleen, pancreas, lungs, heart, brain, bone32

and muscle, with uptake values below 0.5 %ID/g in all tissues. The compounds are monocationic, thus33

brain uptake was undetectable.34
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Figure 3: Ex-vivo biodistribution for [99mTc][Tc(N)PNP3]-cysFAP and [99mTc][Tc(N)PNP3OH]-36

cysFAP (N=4), with ex-vivo collection 4.5 hours post-injection, expressed as %IA/g. Statistically37

significant differences exist between the kidney (p=0.0074), liver (p=0.025) and the HEK293T.hFAP38

tumour (p=0.0083).39

Small-animal SPECT/CT imaging was performed at 1 hour and 4 hours following administration of40

[99mTc][Tc(N)PNP3]-cysFAP and [99mTc][Tc(N)PNP3OH]-cysFAP (N=3) in mice bearing paired41

HEK293T.hFAP-positive and HEK293T wild-type tumours (Figure 4). In both imaging groups, clear42

visualization of the FAP-positive tumour was observed at both imaging time points, whereas uptake in43

the contralateral FAP-negative tumour remained low.44
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Figure 4: Maximum-intensity-projection SPECT/CT images of [99mTc][Tc(N)PNP3]-cysFAP at a) 152

hand b) 4 h p.i. and [99mTc][Tc(N)PNP3OH]-cysFAP at c) 1 hand d) 4 h p.i.. e) Kidney-to-tumour ratios53

for both radioligands at 1 h and 4 h p.i. negligible residual accumulation in the kidney. The location of54

the positive tumour is indicated with a green arrow, and the negative tumour with a blue arrow.55

All quantitative image data are reported as SUVmax. Quantitative image analysis demonstrated renal56

uptake of an SUV of 14.87 ± 1.60 and 1.28 ± 0.20 for [99mTc][Tc(N)PNP3]-cysFAP at 1 hour and 457
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hours, respectively. For [99mTc][Tc(N)PNP3OH]-cysFAP, kidney uptake measured 16.32 ± 1.47 at 158

hour and decreased to 1.06 ± 0.14 at 4 hours post-injection. Liver uptake of [99mTc][Tc(N)PNP3]-59

cysFAP decreased from 2.89 ± 1.12 at 1 hour to 0.503 ± 0.39 at 4 hours post-injection. Corresponding60

liver uptake values for [99mTc][Tc(N)PNP3OH]-cysFAP were 0.68 ± 0.21 and 0.47 ± 0.31 at 1 hour and61

4 hours, respectively. No notable thyroid and stomach uptake is present in any of the timepoints for both62

tracers, with no visual signs of tracer instability and free pertechnetate visible.63

FAP-positive tumour uptake remained detectable for both radiopharmaceuticals throughout the imaging64

period. [99mTc][Tc(N)PNP3]-cysFAP demonstrated tumour uptake of 5.03 ± 0.14 SUVmax at 1 hour and65

4.21 ± 0.21 SUVmax at 4 hours post-injection. [99mTc][Tc(N)PNP3OH]-cysFAP exhibited tumour uptake66

values of 2.54 ± 0.79 SUVmax at 1 hour and 3.52 ± 1.08 SUVmax at 4 hours post-injection. Uptake in the67

contralateral FAP-negative tumour remained low for both tracers at both time points. SUVmax values for68

[99mTc][Tc(N)PNP3]-cysFAP were 0.54 ± 0.18 and 0.33 ± 0.12 at 1 hour and 4 hours, respectively, while69

[99mTc][Tc(N)PNP3OH]-cysFAP demonstrated values of 0.46 ± 036 and 0.44 ± 0.27 at the70

corresponding time points.71
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