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N6-PEG was prepared according to the synthetic route as shown in Figure S1. Synthetic 
conditions were described in the manuscript. 1H NMR, size exclusion chromatography (SEC) and 
matrix-assisted laser-desorption ionization time-of-flight type mass spectroscopy (MALDI-tof-MS) 
were shown in Figures S2, S3(a) and (b), respectively. 
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Figure S1. Synthetic route of N6-PEG. 
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Figure S2. 1H NMR (300 MHz) spectra at 25 ˚C in CDCl3 of (a) the tosylated poly(ethylene glycol) and 
(b) N6-PEG. 
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Figure S3. SEC and MALDI-TOF MS data of N6-PEG after purification. (a) SEC data, from which we 
obtain the molecular weight of N6-PEG as number-average molecular weight Mn = 2170 and the weight 
average molecular weight Mw = 2240, which makes the polydispersity index Mw/Mn = 1.03. (b) 
MALDI-TOF mass spectrum, where the peak of the mass-to-charge m/z ratio occurs at 2210. 
 

Optical emission spectra of DBD plasma jet were analyzed by UV-vis spectrometer as a 
function of gas flow rate of helium gas as shown in Figure S4. 

 
 

 

Figure S4. Optical emission spectra from DBD plasma jets as functions of the flow rate. The applied 
peak voltage and frequency were 8 kV and 10 kHz. 

 TEM photograph of the gold nanoparticles prepared under acidic conditions with P/A ratio of 5 
is shown in Figure S5. 
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Figure S5. TEM images of gold nanoparticle prepared by plasma reduction at pH 3.9 condition: P/A 
ratio of 5. 

 The DLS measurements of the gold nanoparticles obtained with and without plasma irradiation 
under the acidic conditions in the presence of N6-PEG were carried out. Figure S6 shows the size 
distribution of the gold nanoparticle prepared with self-reduction (a) and plasma-induced reduction (b) 
under the acidic conditions with P/A ratios of 20 as a function of time.  

 

 

Figure S6. Dispersion stabilities under physiological conditions for gold nanoparticles prepared by 
different methods. In (a) gold nanoparticles prepared by N6-PEG self-reduction under acidic conditions, 
i.e., pH 3.9 with the P/A ratio being 20. The shapes of symbols indicate different standing periods; the 
square, diamond, and triangle represent 1 h, 6 h, and 15 h standing at room temperature, respectively. In 
(b), the gold nanoparticles were prepared by plasma-induced reduction under acidic conditions, i.e., pH 
3.9 with the P/A ratio being 20. The shapes of symbols indicate different standing periods; the square, 
diamond, and triangle represent 1 h, 15 h, and 30 h standing at room temperature, respectively. 
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UV-vis measurements of surface plasmon band of the gold nanoparticles obtained under the 
acidic conditions were carried out.  Figure S7 shows the time evolution of the surface plasmon band 
for gold nanoparticle prepared with (a) and without (b) plasma irradiation with P/A ratios of 20 under 
acidic conditions (pH 3.9). 
 

 

Figure S7. Change in the surface plasmon absorptions of the gold nanoparticles prepared at pH 3.9 with 
P/A ratios of 20 with 1.5 h plasma irradiation (a) and 120 h self-reduction by N6-PEG (b). Times 
inserted in figures were standing time after centrifugation purification as shown in experimental section 
in manuscript. 
 
 

Hazards of DBD-plasma jet: During DBD-plasma jet irradiation with 10 kV, generation of 
ozone was observed.  The user must be careful to ventilation. 
 
 
 

 

 


