5 49 5 3 =R S S 4 Vol. 49, No. 3
2024 4E 5 ACTA ACUSTICA May, 2024

20 F R et = 85 JHAF
ETFEEEE RSN AREE R E"
a4 B A waE wkEMK 4 Y 3 kN

(1 PEBEERE I AR B 5RO Y B RE s TL WY 518055)
2 FALR¥ EES5EYEBTREYE WH  110004)
2023 4 12 H 25 H i3
2024 F4 H 1 HER

TE TR LA PRI A5 T FL PR oL 2 B ELN RS I A AL, 4R T — i DX A e R B e AR AR A 7 i i
A AR BT A IS M 1R BE0 3.83 pm YU BEIEE, S A0 i B S XM ERAT I RAE TR fE, e
BRI 45 T A3y 195 MHz (1 SURRHeRE RS, 1l AUFE —33.8 dB, B ELOMT T e iy b, 45 RER0, SRS i
SE AR R B 28 P LARAL, WO OL T AR S, SCI0SE SR W, 28 P RE S SR S G R 3.9 x 107 m/s W Y IR IE, IFE
20 s PR T AT TR U BOSR AT MR L AR, K asns A e AR T 55 A

REEIR AR, AR AR, AR, TR, A 4

PACS % 4338 DOI: 10.12395/0371-0025.2023308

Cell enrichment method based on zinc oxide thin film surface acoustic wave device
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Abstract To address common issues such as fragility and lack of flexibility at high temperatures in traditional piezoelectric single
crystals like LiNbO,, an approach diverging from conventional cell-enrichment piezoelectric crystals is proposed. This approach
involves the fabrication of a zinc oxide (ZnO) film, approximately 3.83 pm thick, on a silicon substrate using magnetron sputtering
technology. The performance of the film was characterized using scanning electron microscopy (SEM) and X-ray diffraction (XRD).
Furthermore, a 195 MHz interdigital transducer (IDT) was prepared on the film’s surface, exhibiting an insertion loss of —33.8 dB.
The acoustic field of the device was simulated and analyzed. The results show that the surface wave acoustic beam is concentrated at
the acoustic aperture of the transducer, and the droplets are located at the edge of the acoustic beam. Experimental findings
demonstrated that the device was capable of inducing droplet vortex formation with a flow velocity of 3.9 x 10~ m/s. Moreover, the
device effectively enriched suspended microspheres and human lymphocytes within the droplet, resulting in a 55-fold increase in cell
concentration within 20 seconds.
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