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Experimental Supporting Information: 

Tetrachloroauric acid (HAuCl4·3H2O), cetyltrimethyl ammonium bromide (CTAB), ascorbic acid, 

sodium borohydride (NaBH4), AgNO3, poly(diallyldimethylammonium chloride) (PDDA), Mw < 

500,000, poly(sodium 4-styrenesulfonate) (PSS), Mw 70000, and poly (vinyl alcohol) (PVA) (Mw 

70000 - 100000) were purchased from Aldrich. polyvinyl pyrrolidone (PVP, K30) was purchased 

from Fluka and sodium chloride from Merck. Milli-Q water with a resistivity higher than 18.2 MΩ 

cm was used in all experiments. Multiwall carbon nanotubes (MWNTs) synthesized using plasma 

enhanced chemical vapor deposition (PECVD)1 were obtained from Nanolab (Boston) as a powder. 

Gold nanorods were synthesized through the seeding growth method published by Nikoobakht and 

El-Sayed.2 Briefly, a seed solution was prepared mixing 5 mL of an aqueous solution of HAuCl4  

(0.250 mM) and CTAB (0.10 M) with 0.3 mL of freshly prepared 10 mM NaBH4 solution. For the 

growth of the gold nanorods, to a reaction mixture containing 0.1 mL of 50 mM HAuCl4, 0.075 mL 

of 100 mM ascorbic acid and 10 mL of 0.1 M CTAB, different amounts of 5 mM AgNO3 solution 

(0.060, 0.080 and 0.200 mL. respectively) were added, and finally 0.060 mL of seed solution was 

added. The aspect ratio of the rods increased as the amount of AgNO3 solution added increased, 

resulting in a decrease in both, the length and the width of the nanorods. TEM analysis of the Au 

nanorods revealed average aspect ratios of 2.61±0.38 (length 41.3±4.7 nm, width 16.1±2.3 nm), 

2.94±0.56 (length 38.8±3.5 nm, width 13.5±1.8 nm) and 3.31±0.45 (length 40.8±3.8 nm, width 

12.5±1.6 nm) respectively. 
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Gold nanorods were transferred into ethanol through its surface stabilization with PVP. Typically, 10 

mL of Au nanorods (5×10-4M) were centrifuged at 8000 rpm, the supernatant was discarded and the 

nanorods redispersed in 7 mL of water following by the addition under stirring of 3 mL of an 

aqueous solution of PVP (5x10-4M). The mixture was stirred overnight and finally centrifuged at 

4000 rpm and redispersed in ethanol. 

Polymer wrapping was performed following a method previously reported.3 Briefly, carbon 

nanotubes were dispersed in a 1 wt% aqueous solution of an anionic polyelectrolyte, PSS 

(polystyrene sulphonate) to a concentration of 150 mg/L by combination of strong stirring and 

sonication to ensure that well dispersed individual MWNTs are present in the dispersion, and the 

solution was stored for 12 h at 50°C. Excess PSS was removed by three centrifugation/redispersion 

cycles, spinning at 12000 rpm for 1 h and redispersing in pure water by stirring and brief sonication. 

Using this procedure, a stable colloid of PSS-wrapped MWNTs in water was obtained.  

After polymer wrapping with the anionic polyelectrolyte, the nanotubes were mixed with a 1 wt% 

aqueous solution of the cationic polyelectrolyte (PDDA) and NaCl (0.5 M) for 30 min. After three 

washing cycles by centrifugation at 12000 rpm for 1 h, the nanotubes were predispersed in 0.2M 

NaCl and mixed with the PVP stabilized gold nanorods (ca. 12.5 mM Au) for 1h. The obtained gold 

nanorod/MWNT composite colloids were separated from the excess rods by three 

washing/centrifugation cycles and finally redispersed in ethanol. 

Thin films of gold nanorod/MWNTs dispersed in poly(vinyl alcohol) (PVA) were prepared by 

drying a nanocomposite colloid in the presence of dissolved PVA (7.5 wt%). Alignment of the gold 

nanorods-coated CNTs nanocomposites was carried out by warming up to 80 ºC and manually 

stretching the composite film. 
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