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Fig. S1. (a) UV-Vis spectrum of aqueous colloidal Au seed solution, with SPR peak located at 506 nm. (b) TEM image of seed nanoparticles, scale bar 50 nm (no data).
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Fig. S2. (a) UV-Vis spectrum of Doxorubicin solutions with different concentrations (b) calibration curve illustrates the absorption as a function of the concentration of the DOX solution within the concentration range of 0.1 to 200 ppm.
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Fig. S3. Histogram of  ULGNP size (top) corresponding spike lengths (bottom) synthesized with various ascorbic acid (AA) volumes of 400 L, 600 L, and 800 l, respectively. The data is shown based on the collected SEM images of nearly 50 NPs.
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Fig. S4. Histogram of the ULGNPs (top) and the respective ULGNPs spike lengths (bottom) 0.5 mM, 3.0 mM, and 4.0 mM; respectively. The data is shown based on the collected SEM images of nearly 50 NPs.
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Fig. S5. X-Ray diffraction (XRD) pattern of (a) as-prepared ULGNPs and (b) ULGNPs after purifying with 0.5 M NaCl (Au Fcc JCPDS No. 03-065-8601 and AgCl cubic JCPDS No. 31-1238)

[image: A graph of a function

Description automatically generated]
Fig. S6. DLS of the ULGNPs (blue curve) after washing with NaCl and dispersed in DI water and the Au@TiO2 (green curve) synthesis with TTIP: IPA (8:2) in 24 hours.
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Fig. S7. XRD pattern of compared Au@TiO2 conducted with the TTIP: IPA ratios of 0:10, 2:8, 3:7 and  XRD pattern of Au@TiO2 with TTIP:IPA ratio (2:8) anneal at 180oC in 2 hours (Au Fcc JCPDS No. 03-065-8601)
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Fig. S8. (a) Survey XPS spectrum for Au@TiO2-Dox and ULGNPs, High-resolution spectra of  Au@TiO2 in the b) Au4f, (c) O1s, (d) Ti2p binding energy.
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Fig. S9. (a) XPS survey spectra of Au@TiO2-Dox and Au@TiO2. High-resolution XPS spectra of  Au@TiO2-Dox in the (b) Au4f, (c) Ti2p, (d) N1s, (f) C1s, and (e) O1s regions
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Fig. S10. Scheme illustrates the coordination bonds between Au@TiO2 and Dox molecules, supporting enhanced Dox loading at pH 8 and controlled release at pH 5. 
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Fig. S11. SEM images of the obtained ULGNPs at different sizes and the cell uptake per well treated with these ULGNPs
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Fig. S12. SEM images of (a) the spherical gold nanoparticles, (b) gold nanostars with an average size of 106 nm, and (c) 196 nm. (d) Loading capacity percentage of the doxorubicin on the AuNSs
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Fig. S13. Dox release percentage was investigated with the AuNPs, ULGNPs, and ULGNPs@TiO2 under pH conditions of 5 and 7, irradiated the samples with the IR laser (808 nm, 0.8 W/cm2) for different times ranging from 1 to 300 mins with the solid line representing samples surveyed at pH 5.0 and the dashed line representing the investigated pH range 7.
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Fig. S14. SEM images of the ULGNPs comparison between (a) first and (b) second times rinsing and redispersed in the DI water by the sonication method (scale bars for all, 100 nm).
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