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Preparation of Cationic Gold Nanoparticles in Aqueous Solutions of
2-Aminoethanethiol Hydrochloride
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Cationic gold nanoparticles were obtained by chemical reduction of tetrachloroaurate
(AuCly ) in the presence of the 2-aminoethanethiol (AET). Formation of colloidal gold
nanoparticles was monitored by absorption spectroscopy, light scattering, and zeta potential
measurements.  Colloidal gold nanoparticles were obtained when the ratio of AuCl;  and AET
was about 1: 1.5,  The mean size and the zeta potential of the nanoparticles was 34 = 6 nm and
+44 * 24 mV, respectively. The polyethyleneoxide compound terminated with a SH group
(PEG-SH) increased the mean size of the nanoparticles (49 = 18 nm), but decreased zeta poten-
tials of the gold nanoparticles (+16 =7 mV). The PEG-SH was effective to stabilize the col-
loidal dispersion of the gold nanoparticles.
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Fig. 1 Absorption spectra of gold nanoparticles pre-
pared by NaBH, reduction of AuCl,” in the presence
of AET

The ratio of AET and AuCl, was 1.5. AuClL : AET
(umol) in 2 ml of reaction solutions; (a) 0.71 : 1.08,
(b)1.42:2.16, (c) 2.84:4.32, (d) 4.26:6.48, (e)
5.68 : 8.64; NaBH,: 0.1 mM, 50 ul, (5 nmol); The
solutions were diluted ten times to obtain the absorp-
tion spectra.
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Fig. 2 Absorption spectra of gold nanoparticles pre-
pared by NaBH, reduction of AuCly in the presence
of AET and PEG-SH

The experimental conditions were same with those of
Fig. 1 other than the presence of PEG-SH.
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Fig. 3 The photograph of the 24 well plate

The NaBH, reduction gave colloidal gold nanoparti-
cles in the wells that locate in diagonal positions (Al,
B2, B3, C3, C4, D4, D5, E5). The characters and the
numbers on and beside the photograph correspond to
the experimental conditions of Table 1.
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Fig. 4 The photograph of the 24 well plate in the
presence of PEG-SH

The NaBH, reduction gave colloidal gold nanoparti-
cles in the wells that locate in diagonal positions (Al,
Bl, B2, C3, C4, D4, D5, E5). The characters and the
numbers on and beside the photograph correspond to
the experimental conditions of Table 2.

Table 1 Mean diameters and zeta potentials of the colloidal gold nanoparticles prepared by the NaBH, reduction of
the AuCl,™ in the presence of AET
A B C D E
AuCly /pmol 0.71 1.42 2.84 4.26 5.68 in 2ml
AET/umol
1 1.08 28+ 4 X X X X
(+23%04)
2 2.16 — 25+ 2 X X X
(+28£0.5)
3 4.32 — 32+2 41 £0.5 X X
(+24+9) (+74+9)
4 6.48 — — 36+5 44 £0.5 X
(+29+0.2) (+t84=x1)
5 8.64 — — — 35 %1 342
in 2 ml (+40x0.2) (+52=20.2)

Mean diamter (Zeta potential); Twenty-five different conditions of AET (1 ~5) and AuCl,~ (A~ E) were examined in the absence of
PEG-SH. If aggregates of gold particles were generated in a well, “X ” was put in the position of the well. The conditions of “—” did

not generate any particles even after the addition of the NaBH..

Visible image of the solutions are shown in Fig. 3.
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Table 2 Mean diameters and zeta potentials of the colloidal gold nanoparticles prepared by the NaBH, reduction of
the AuCl; in the presence of AET and PEG-SH (432 nmol)

A B C D E
AuCl; /umol 0.71 1.42 2.84 4.26 5.68 in2ml
AET/umol
1 1.08 33 *+0.4 29 +().2 X X X
(+9.3+1.8) (+11£3)
2 2.16 — 45 £ 0.2 X X X
(+13£1)
3 4.32 — — 46 £ 0.3 X X
(+17£9)
4 6.48 — — 37+ 0.1 64 + 0.2 X
(+71) (+21£4)
5 8.64 — — —_ 57 £ 0.1 84 = (.4
in 2 ml (+27%2) (+23+4)

PEG-SH: 432 nmol; Mean diamter (Zeta potential); Experimental conditions were same with those of Table 2 other than the pres-

ence of PEG-SH.
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Fig. 5 Mean diameters of the colloidal gold nanopar-
ticles as a function of the amount AuCl; in a well in
the absence {PEG(—): O} and the presence {PEG(+):
@|of PEG-SH
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Visible image of the solutions are shown in Fig. 4.
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Fig. 6 Effects of the PEG-SH in the reaction solutions
are shown as ratio of mean diameters (left column)
and zeta potentials (right column) in the presence
{PEG( )} and the absence {PEG(—)} of the PEG-SH
{PEG(+)/PEG(—)}

The characters beside the plots correspond to those of
Table 1&2.
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Fig. 7 Zeta potentials as a function of diameters of
the colloidal gold nanoparticles in the absence {O,
PEG(— )} and the presence {@, PEG( 1)} of PEG-SH
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Fig. 8 Absorption spectra of colloidal gold nanoparticles kept in dark after the preparation in the absence

[A] and presence [B] of PEG-SH
Preparation conditions—AuCl,” :

1.42 mM (28.4 nmol), AET: 2.13 mM (42.6 nmol) in 20 ml of reaction

solutions (AuCly : AET = 1: 1.5); NaBH4: 26.4 mM, 0.5 ml (13.2 nmol); PEG-SH: 1 mM (20 nmol) in 20
ml of reaction solutions; Soon after the preparation (a), 2 (b), 3 (c), and 13 (d) days after the preparation
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