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Supplemental Materials and Methods 
 

Table S1. The DNA strands used for the HA-SNAs modification. 

Sense DNA 5’-GCTCCGAGATGAATTTTT-3’-N3 

Anti-sense DNA 5’-TTGTTGTTCATCTCGGAGCTTTTT-3’-SH 
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Figure S1. FTIR spectra of the Au NRs and SNAs. 
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Figure S2. H1-NMR spectrum of the HA, DNA and DNAHA.
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Figure S3. Atomic force microscopy (AFM) and force curve images of Au nanorods and SNAs. 

(a) 2D-Images and (b) 3D-Images of Au nanorods and SNAs from AFM. While Au nanorods 

showed similar ultrasmall sizes at about 20−30 nm, the size of SNAs was about 60−70 nm. (c) 

Force curves showed an enhanced viscous force of SNAs compared with Au nanorods. These 

results illustrate a successful DNA modification onto the Au nanorods. 
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Figure S4. The photothermal images and corresponding temperature profile. (a) The 

photothermal images of SNAs, HA+SNAs, HA-SNAs irradiated at 808 nm (1.0 W cm−2) for 14 min 

respectively. (b) The temperature profiles of SNAs, HA+SNAs, HA-SNAs irradiated at 808 nm (1.0 

W cm−2) for 14 min, respectively. 
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Figure S5. Confocal image of cellular uptake of fluorescence-labelled SNAs in chondrocytes. 

Alexa 488 labelled SNAs and DNAHA were incubated with chondrocytes for 12 h, and were 

observed by confocal microscopy. (a) Alexa 488 labelled SNAs bind to cellular membrane and enter 

into chondrocytes via endocytosis. (b) Alexa 488 labelled DNAHA did not enter into chondrocytes. 

Cell membranes were stained with Dil (red), DNA were labelled with Alexa 488 (green). These 

results illustrate a greater internalization of SNAs into chondrocytes. 
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Figure S6. The mouse osteoarthritis model based on DMM surgery and running train and the 

NIR-light controllable release model after intra-articular injection. (a) Left, exposure of the 

mediate meniscus (arrow) of the mouse knee joint; Right, the morphology of mouse knee joint after 

removing the mediate meniscus (arrow). (b) The mice receive a running train on an electronic level 

treadmill at a speed of 20 m min−1 for 1 h every other day to accelerate osteoarthritis of the knee 

joint. (c) An 808 nm NIR light source (1 W cm−2) was used to irradiate the knee joint for 5 min, 

then the NIR light source was turned off, and after 1h, the NIR light source was turned on to 

irradiate for another 5 min, and this cycle lasted for 6 h per day.  

 


