Supplemental File S1: Synthesis and preparation of cisplatin prodrug-loaded ultrasmall-in nano

architectures
Preparation of Cisplatin Prodrug-Modified Poly(L-Lysine)

The cisplatin prodrug c,t,c-[PtCl2(NH3)2(OH)(O2CCH2CH2CO2H)] was synthesized as specified
elsewhere [1,2]. To covalently link to poly(L-lysine), 12 mg of the prodrug was dissolved in 100 pL of
phosphate-buffered saline (PBS) prepared at pH 7.4. The prodrug solution was added with a freshly
prepared mixture of 1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide (EDC) and n-Hydroxysuccinimide
(NHS) that were also dissolved in 100 uL PBS together (25 mg EDC/15 mg NHS). After 20 minutes of
mixing, the prodrug—EDC/NHS mixture was added with 750 uL of aqueous solution of poly(L-lysine)
(PL; 15-30 kDa; 30 mg), and the resulting mixture was incubated while shaking (700 rpm) overnight at
room temperature. The product (PL-cisPt) was recovered using Amicon 10 kDa centrifugal filter, in
which the residue was washed thrice with milliQ water via centrifugation. After the final washing, the

product was resuspended in 1 mL milliQ water and was stored at -20°C until use.
Synthesis of Gold Ultrasmall Nanopatrticles and Polymeric Arrays

In 20 mL of milliQ water, 200 uL of tetrachloroauric (Il) acid (HAuCls; Alfa Aesar, ACS 99.99% metal
basis; stock: 10 mg/mL in milliQ water) was mixed with 10 pyL poly(sodium 4-styrene sulfonate) (PSS;
70 kDa; 30% aqueous solution). Gold USNPs were prepared through reduction of the gold ions after a
quick addition of 200 pL of sodium borohydride (stock: 8 mg/mL in milliQ water) on a vigorously stirring
solution. The solution was aged for another 10 minutes. Then, 75 L of PL (stock: 40 mg/mL in milliQ
water) for standard NAs or 165 L of PL-cisPt for NAs-cisPt was added to the gold USNPs suspension
and was incubated for another 20 minutes. Finally, the gold USNP polymeric arrays were collected by

centrifugation at 16873 x g for 5 minutes and were then resuspended in 2 mL of milliQ water.
Synthesis of Nano-Architectures

A modified Stdber process was followed to grow a silica shell on the periphery of gold USNPs’ polymeric
arrays. Two 50 mL tubes were filled each with 35 mL ethanol, 1.2 mL ammonia solution (Merck, 32%),
20 uL tetraethyl orthosilicate, and 1 mL Au polymeric array. The solutions were incubated with moderate
shaking for 3 h. Then, resulting nano-architectures (NAs or NAs-cisPt) were collected after a 30-minute
centrifugation at 3220 x g. The supernatant was discarded, and the products were resuspended in and
washed with ethanol. After centrifugation at 14000 rpm for 3 minutes, the ethanol supernatant was
discarded, and the nano-architectures were again resuspended in ethanol for another wash cycle. After
discarding the second washing supernatant, the nano-architectures were again resuspended in ethanol
and then spun for 15 seconds or until the rotational speed reached 14000 rpm. This step removed the
larger nano-architectures and retained those that were approximately 150-200 nm in diameter. After
separating the supernatant, the smaller nano-architectures were again collected after centrifugation at
14000 rpm for 3 minutes. The ethanol supernatant was discarded and the final nano-architectures were

resuspended and stored in 1 mL ethanol and at -20°C, as described previously [3].
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