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Fig. S1. OES lines of O+ at 441 nm and Atomic O at 777 nm.

Fig. S2. SEM analysis and photograph (inset) of Au@PDA NPs ( 0.2 mM HAuCl-4 and 0.05 mM DA) synthesized with different
plasma power. Scale bar: 200 nm.
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Fig. S3: Hydrodynamic diameter and PDI analysis of of plasma synthesized Au@PDA NPs
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Fig. S4: Zeta potential analysis of plasma synthesized Au@PDA NPs
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Fig. S 5: XPS spectra of pristine DA sample for C 1s, O 1s and N 1s core-levels
Table S1: C 1s, O 1s, and N 1s energy biding peak analysis for pristine DA and Au@PDA NPs
DA 284.1eVv 285.6eV 2873 532.2 530.4 4011 399.4 - --
Au@PDA NPs 284.7eV 286.4eV 2884 532.6 530.8 -- - 399.9 407.2
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Fig. S6: Absorption spectra of DA solution before (black line) and after (red line) the plasma treatment. The peak at 280 nm
corresponds to the absorption of DA molecule. Under the plasma treatment, DA undergoes oxidation into PDA.
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Fig. S7: UV-vis absorption of Au@PDA NPs when stored in refrigerator for 2 months
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Fig. $10: Size distribution and average diameter size of Au@PDA NPs synthesized with different DA concentration

[DA]: 0.05 mM

53.9+£15.7 nm

20 40 60 80 100
Diameter (nm)

[DA]: 0.2 mM

30 47.6 £6.6 nm

() . =
20 30 40 50 60 70 80
Diameter (nm)

and 0.2 mM HAuCl4. The samples were measure without centrifugation
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Fig. S11: SEM analysis of Au@PDA NPs synthesized with different DA concentration and 0.2 mM HAuCl4. The

[DA]: 0.05 mM

samples were measure without centrifugation. (Scale bar: 200 nm)
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Fig. $12: UV-vis absorption spectra of Au@PDA NPs synthesized with different DA
concentrations and 0.2 mM HAuCl4.
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Fig. S13: Temporal evolution UV-vis absorption spectra of HAuCl4-DA solution with different DA concentration under 5 minutes

of plasma treatment.



Fig. S14: Photographs of HAuCIls-DA 0.1 mM synthesized with 4 minutes of plasma treatment. The
solution gradually changed 5 min, 30 min, and 2h after the plasma treatment finished.
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Fig. S15: SEM analysis of Au@PDA NPs synthesized with 0.2 mM HAuCl4 and 0.05 mM DA under different plasma reaction time.
The samples were measure without centrifugation. Scale bar: 200 nm.

30 30 35
1 min 2 minp 3 min
2 p 48.1£10.4 nm 25 [\ 544106 nm il SR o
- 25 N
20 20
2 2 220
515 S15 5
3 3 815
10 10 10
5 5 ”ﬁ/% : J/
o 0 i 0 f oo |
20 40 60 80 100 20 40 60 80 100 20 40 60 80 100
Diameter (nm) Diameter (nm) Diameter (nm)
45 45 100
I 4 mi 51.6£10.0 nm 40 i £
min o 0. 5 min E
35 35 53.9£15.7 nm % 75
30 30 E
225 225 | { { {
§ 20 § 20 g
15 15 &
g 25
10 10 ]
<
5 5
0
0 0 1 2 3 4 5
20 40 60 80 100 20 40 60 80 100 L .
Plasma reaction time (min)
Diameter (nm) Diameter (nm)

Fig. S16: Size distribution and average diameter size of Au@PDA NPs synthesized with 0.2 mM HAuCl4 and 0.05 mM DA under
different plasma treatment time. The samples were measure without centrifugation.
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Fig. $17: UV-Vis spectra and photographs of Au@PDA NPs synthesized with different HAuCl4 concentration (0.1 -1mM) and 0.05

mM DA
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Fig. S 18: SEM analysis of Au@PDA NPs synthesized with different HAuCl4 concentration (0.1 -1mM) and 0.05 mM DA (Scale bar:

Fig. S19 SEM of AuNPs provided by CytoDiasnostics, Inc



Table S2: Current advances in the fabrication of Au@PDA nanoparticles.

Year Synthesis methods Core Size Shell Thickness PDA Ref
Au Core PDA Shell coating time

2013 Chemical Self- 50.6 £ 5.9 [nm] 19.0 [nm] - 36.4 [nm] 1[h] [1]
synthesis polymerization

2014 Chemical Self- 80 [nm] 5 [nm] 41h] [2]
synthesis polymerization

2015 Chemical Self- 42.3+2.7 [nm] 4.6+0.3 [nm] 11[h] 3]
synthesis polymerization

2016 UV radiation Self- 110 [ nm] 31 [nm] 24 [h] [4]

polymerization

2017 Chemical Self- 45 [nm] 1.3 [nm] 1[h] [5]
synthesis polymerization

2018 Chemical Sonicate- 30 [nm] 5-6 [nm] 96 [h] (6]
synthesis assisted

polymerization

2018 Chemical Self- 19.8 2.0 [nm] 10 [nm] 20 [min] (71
synthesis polymerization

2019 Chemical Self- 20+3 nm [nm] 4 [h] (8]
synthesis polymerization

2019 One step Chemical synthesis 20-400 [nm] 90 [min]* 9]

2019 One step Chemical synthesis 8 [nm] 24 [h] [10]

2020 One-step Plasma synthesis 44.4 + 4.8 [nm] 4 [nm] 5 [min]* This work
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