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Figure S1. Synthesis route of Au NPs and alg-Au NPs.
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Figure S2. Illustration of injectability test.
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Figure S3. Schematic diagram of the X-ray visualization test.
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Figure S4. TEM of Au NPs synthesized via ethanol reduction.
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Figure SS. Viscosities of sodium alginate solutions with different concentrations.
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Table S1. Visibility evaluation based on pattern matching scores of samples with

different gold amounts under different acrylic resin thicknesses and tube currents.

Acrylic
] Tube 1.5 2.0
resin
current #1 #2 #3 #4 #5 #6 #7 mm mm
thickness
(mA) marker | marker
(cm)
10 50 80.97 82.04 89.17 78.93 92.47 87.84 97.65 90.54 94.62
10 80 88.76 89.75 93.31 88.46 96.33 93.20 100 95.25 97.27
15 50 42.89 49.17 61.63 43.76 75.74 60.28 83.34 66.66 81.32
15 80 61.70 66.79 74.31 63.44 84.75 72.75 92.49 80.27 89.27
20 50 2.40 1.41 1.73 1.00 32.79 2.08 39.23 25.20 41.62
20 80 16.75 24.95 31.49 4.47 50.76 31.22 58.79 43.21 57.01
20 160 37.60 39.80 51.84 29.25 70.45 46.57 79.57 63.51 72.60
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Figure S6. Relationship between pattern matching scores of Au NPs and different

gold amo

unts.
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Figure S7. TG of Au NPs-based fiducial marker and alginate hydrogel.
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Figure S8. Size distributions of Au NPs at different time points.
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Figure S9. UV-Vis spectra of Au NPs synthesized in alginate-only system with

different sodium alginate concentrations.
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Figure S11. (a) TEM and (b) size distributions of alg-Au NPs after thermal
treatment. (c¢) Average sizes and (d) TG of alg-Au NPs before and after thermal

treatment.

Experimental steps for TGA:

- Temperature: 25-600 °C

- Temperature rate: 1 °C/min
- Hold time (600 °C): 2 h

- Atmosphere: air
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Table. S2. Visibility evaluation based on pattern matching scores of alg-Au NPs.

Alg-Au NPs synthesized in different concentrations
of alginate aqueous solutions Gold ball markers
Thickness | Current
0.1% wiv 0.5% wiv 1.0% wiv
(cm) (mA)
15 2.0
#1 #2 #3 #4 #5 #6 #7 #8 #9
mme mme
10 50 76.11 7272 7584 | 75.84 7334 76.98 | 7415 76.67 77.17 71.65 76.07
10 80 7847 7648 78.08 | 78.08 75.93 78.08 | 76.83 78.41 78.78 75.63 78.02
15 50 64.4 5457 67.17 | 67.17 53.3 66.54 | 55.17 67.47 65.96 51.95 61.03
15 80 72.04 67.02 72.6 72.6 6445 T71.21 67.06 71.92 73.97 60.6 68.88
20 50 35.85 241 30.59 | 30.59 28.01 31.66 19.17 40.15 34.43 23.11 27.48
20 80 50.72 36.76 47.78 | 47.78 32.03 49.77 | 37.26 55.76  49.19 31.63 48.49
20 160 60.63 56.87 58.03 | 58.03 53.97 60.64 | 50.89 62.63 63.86 47.02 53.20
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Figure S12. Relationship between pattern matching scores of alg-Au NPs and

Gold amount (mg)

different gold amounts.
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Figure S13. TG of alg-Au NPs-based fiducial marker and alginate hydrogel.

Table. S3. Size distributions of Au NPs and numbers of Au NPs collected for the

calculation of size distribution.

Number of Au NPs )
Figure for size distribution Average size S.tafldard
caleulation (nm) deviation (nm)

Figure 2(c) 109 2425 554
Figure 7(c)-0.1% 135 21.8 5.1
Figure 7(c)-0.5% 106 18.2 3.0
Figure 7(c)-1.0% 113 14.1 3.5
Figure 9(b)-30 s 179 19.2 43
Figure 9(b)-60 s 183 18.9 3.6
Figure 9(b)-90 s 168 18.3 32
Figure 9(b)-120 s 166 18.6 3.1
Figure 9(b)-150 s 185 18.8 32
Figure 9(b)-1 h 149 18.8 2.7
Figure S11(b)-0.1% 176 23.7 6.8
Figure S11(b)-0.5% 132 19.7 6.2
Figure S11(b)-1.0% 121 15.9 49
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