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Application of surface acoustic wave in controlled
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Abstract ;: In order to controllably prepare gold nanoparticles with uniform size and good morphology. a
synthesis method based on Surface Acoustic Wave (SAW) is proposed. The controllable microfluidic
system based on SAW is used to perturb the synthesizing process and realize the controlled synthesis
of gold nanoparticles. The parameters of the Interdigital Transducers (IDTs) are designed and the
number of IDTs is optimized by MATLAB. Afterward, the controllable microfluidic system based on
SAW is designed and manufactured. The experiments under different voltages are carried out to
analyze the influence of voltage on the experiment results. Results show that the gold nanoparticles
with different concentrations, morphologies and monodisperses can be synthesized under different
loading voltages, which further verifies the controllability and feasibility of the proposed synthesis
method.
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Fig. 1 Acoustic streaming effect
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Fig.3 Output signal oscillogram inspired by different numbers of IDTs
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Fig. 4 Frequency response curve inspired by different numbers of IDTs
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Fig. 5 Schematic diagram of SAW perturbation system Fig. 6 Electron microscopic image of IDTs
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Fig.7 SAW perturbation system
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Table 1 Experiment results under different on-load voltage
5 Voo Am/nm am PWHM/nm
1 0 541 1. 884 143
1 ’ Vpp
An v, ,PWHM 2 5 541 1. 842 146
3 15 544 1. 904 143
10 50 MHz, 4 25 541 1. 890 143

5 35 544 1. 986 144
VPP . 10 > > >
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Fig. 10 UV-vis absorption spectrum and digital photo
of gold nanoparticle solution under voltages

with different peak-peak values

11 Vi 1.2.5
TEM o 1.2.5

(23.3244.91) nm, (22. 55+

5.18) nm,(21.89+4.12) nm, 1 11 TEM
TEM Fig. 11 TEM photo of gold nanoparticles under voltages
, 11 with different peak-peak values
2 o S , 1.2
1 s ’
Ve oS5V R ’ ;
»0 .
»O o
o
(D 36
, , 36

(2)



« 1108 -

(3

50 MHz ,
3BV,

[ 1] Hamouda I M. Current perspectives of nanoparticles
in medical and dental biomaterials[ J ]. Journal of Bi-
omedical Research,2012,26(3):143-151.

[ 2 ] Donaldson K, Stone V, Tran C L, et al. A new
frontier in particle toxicology relevant to both the
workplace and general environment and to consumer
safety[J]. Nanotoxicology, 2004,61:727-728.

[ 3] Chen L C, Wei C W, Souris J S, et al. Enhanced
photoacoustic stability of gold nanorods by silica ma-
trix confinement[ J]. Journal of Biomedical Optics,
2010,15(1):016010.

[ 4 ] Mieszawska A J, Mulder W J M, Fayad Z A, et al.
Multifunctional gold nanoparticles for diagnosis and
therapy of disease[]J]. Molecular Pharmaceutics,
2013, 10(3) . 831-847.

[ 5] Frost C G, Mutton L. Heterogeneous catalytic syn-
thesis using microreactor technology [ J]. Green
Chemistry, 2010, 12(10): 1687-1703.

[ 6 ] Chan P P, Dong P K. Dual-channel Microreactor for
gas-liquid syntheses[J]. Journal of the American
Chemical Society, 2010, 132(29): 10102-10106.

[7] ) , .o

[Jl. : .

2007, 37(6) . 1380-1385.

Yang Jing-song, Zuo Chun-cheng, Lian Jing. et al.

Droplet scheduling algorithm for digital microfluid-

ics-based biochips [ J]. Journal of Jilin University

(Engineering and Technology Edition), 2007, 37

(6):1380-1385.

[8] . , .o
LI : ,
2006, 36( D 110-115.

Li Shu-xian, Wu Yi-hui, Xuan Ming, et al. Polym-
ethylsiloxane micromixer in biochemical analyse[]].
Journal of Jilin University (Engineering and Tech-
nology Edition), 2006, 36(Sup. 1) :110-115.

[9] ; , ,

[yl ,
2014, 22(4) . 904-910.
Zhao Tian, Yang Zhi-gang, Liu Jian-fang, et al.
The synthesis-controlled of gold nanoparticles based
on PZT micropump and pulsating mixing technology
[J]1. Optics and Precision Engineering, 2014, 22
(4): 904-910.

[10] Miller D L, Smith N B, Bailey M R, et al. Over-
view of therapeutic ultrasound applications and safe-
ty considerations [ J ]. Ultrasound in Medicine,
2012, 31(4): 623-634.

[11] Ding X, Li P, Lin S S, et al. Surface acoustic wave
microfluids[ J]. Lab Chip, 2013, 13 (18): 3626-
3649.

[12] Gronewold T M A. Surface acoustic wave sensors in
the bioanalytical field: Recent trends and challenges
[J]. Analytical Chemistry Acta, 2007, 603 (2):
119-128.

[13] Ruppel C C W, Reindl L, Weigel R. SAW devices
and their wireless communications applications[ J].
IEEE Microwave Magazine, 2002, 3(2): 65-71.

[14] Tan M K, Friend J R, Yeo L Y. Interfacial jetting
phenomena induced by focused surface vibrations
[J]. Physical Review Letters, 2009, 103 (2):
024501



