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Synthesis of three kinds of surface-modified gold nanoparticles and comparison of their stability
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[ Abstract ] Objective ~To synthesize three kinds of surface-modified gold nanoparticles and to compare their size
distribution, zeta potential, surface morphology, and stability. Methods Poly (vinyl pyrrolidone) (PVP) stabilized gold
nanoparticles (PVP-AuNPs). didodecyldimethylammonium bromide (DODAB. a cationic lipid) coated gold nanoparticles
(DODAB-AuNPs), and cysteamine modified gold nanoparticles ( CA-AuNPs) were successfully synthesized by chemical
reduction method. The size distribution, zeta potential, and surface morphology of the three kinds of gold nanoparticles were
characterized by dynamic light scattering (DLS) and transmission electron microscopy (TEM); and the stability of them was
evaluated in various concentrations of sodium ions (0. 01, 0.1, 0.5 and 1 mol/LL NaCl; pH=7.2) and at different pH values
(1.0-14.0) by UV-Vis absorption spectra. Results The mean diameters of PVP-AuNPs, DODAB-AuNPs, and CA-AuNPs
were (15.0%3.1) nm, (22.7%6.1) nm, and (18.0%4. 6) nm, respectively; and their zeta potentials were (—19.744.1),
(62.87+4.3), and (33.3+£7.7) mV, respectively. It was also found that PVP-AuNPs and DODAB-AuNPs were very stable in
NaCl solution and different pH environments. However, CA-AuNPs solution was sensitive to concentration of sodium ions and
pH value changes and it could maintain stable only when the concentration of NaCl was 0. 01 mol/L or the pH value was within
4.5-6.5; otherwise there would be aggregation. Conclusion The three kinds of gold nanoparticles have a nano spherical shape
and good stability, with different surface potentials when modified with different ligands; these findings provide reference for
design of drug delivery carriers.
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) 375 55 P B W8 40 0K 4 1B S f A i 3 b
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(15.0+£3. 1) nm ([ 1B), K F # 1 zeta BN
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3E) , [kt Uk B 40 2K 42 i 4% K/ R 20 nm ZE 471,
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R AR AR H FE R L oA B AR K W IS G 21 %% (BT 4 A
4B) ; 17] CA-AuNPs I P A 5 it CA-AuNPs ¥ 1)
HIFRABLE) 0. 01 mol/L #Y NaCl 2% vhiE W , T & 4h
FRCIE AN KB AR IE AR R AR AR D
P18 FEL A SO o AN 2 X AR 2 A M e SR T T > A =
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LU Z NI IR R EBARE (E 10,

2.3 pH 3FHMmieBrreHh HA
5 0] 0L, 38 5 % PVP-AuNPs S AE pH N 1. 0~
11. 0 B (1 f R 58 A W W i 1 vl L 31, & v I 1R &
HRRE A W S, g pH =11, 0 B, PVP-
AuNPs IR mTRE > B A R M R E M L. [ i,
DODAB-AuNPs % pH 9 2k 48t AS ik 3iF B LA
PVP M55 1 DODAB &4 1Y) AuNPs i 4%
P AR E R . ATk e B 4B A () CA-AuNPs 44k
SRS H pH HAE 4.5~6. 5 Z [, EAMR K
WU 7E 520 nm 4k, CA-AuNPs ¥ ¥ g 16 4k 55 54 1
B Mk R pH #H 4. 5~6. 5 A7 [l B, CA-
AuNPs V51158 b d5 KW S i A6 WY R 2046 40K
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B 1 PVP-AuNPs Bk RIE
Fig 1 Characterization of PVP-AuNPs
PVP-AuNPs: Poly (vinyl pyrrolidone) stabilized gold nanoparticles. A: The color of PVP-AuNPs solution; B,C: Size and zeta
potential distributions of PVP-AuNPs were determined by dynamic light-scattering scanning; D: Morphology of PVP-AuNPs

was observed by transmission electron microscopy; E: UV-vis absorbance spectrum of PVP-AuNPs
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B 2 DODAB-AuNPs B4k R 1E
Fig 2 Characterization of DODAB-AuNPs
DODAB-AuNPs: Didodecyldimethylammonium bromide coated gold nanoparticles. A: The color of DODAB-AuNPs solution;
B.C: Size and zeta potential distributions of DODAB-AuNPs were determined by dynamic light-scattering scanning; D: Trans-
mission electron microscope image of DODAB-AuNPs; E: UV-vis absorbance spectrum of DODAB-AuNPs
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Fig 3 Characterization of CA-AuNPs
CA-AuNPs: Cysteamine modified gold nanoparticles. A: The color of CA-AuNPs solution; B,C: Size and zeta potential distri-
butions of CA-AuNPs were determined by light-scattering scanning; D: Transmission electron microscope image of CA-AuNPs;

E: UV-vis absorbance spectrum of CA-AuNPs solution
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Fig 4 UV-vis absorption spectra (300~800 nm) of PVP-AuNPs(A), DODAB-AuNPs(B),
and CA-AuNPs(C) in various concentrations of NaCl solution
PVP-AuNPs: Poly (vinyl pyrrolidone) stabilized gold nanoparticles; DODAB-AuNPs: Didodecyldimethylammonium bromide
coated gold nanoparticles; CA-AuNPs: Cysteamine modified gold nanoparticles
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Fig 5 The maximum absorption wave length (A m. )
of PVP-AuNPs, DODAB-AuNPs and
CA-AuNPs at different pH (1. 0-14. 0) environments
PVP-AuNPs: Poly (vinyl pyrrolidone) stabilized gold nanop-
articles; DODAB-AuNPs; Didodecyldimethylammonium bro-
mide coated gold nanoparticles; CA-AuNPs: Cysteamine

modified gold nanoparticles
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