RV - ooE % Ok Vol. 47, No. 2
2020 4F 2 J CHINESE JOURNAL OF LASERS February, 2020

#is i
BT R RE 43 106 75 1B DR IR AR

BEVE, BRIV, AERY, BAEY, George Sergiadis! " °, B
o LR B 2 B 2 TR GE T, 3R SR 2151635
P E B AR R R, BB 2300265
o R k2 B 101408
I 2 T S AL TR B A SR IE 541245
MR 2R R R SRS LR 5 B SRR BF BT . B B2 85764

WE  7O6AE BERER T R G A ERIN R B R P e AR BT R R RE Y G B R R o i — AP s O A R
AR B 2 U Y 0 TV L o 3 e R T s R B i 2 8 RE A B T, S BRI R R R i BE T Y DT
BC , 32 5 1 PR SR BB R R L 5 T A 0 5 R e R AR A 1O A W ORUR R G, I 5 i A R R R R il Y
SRR S E L IR TR R ST S R EOGH WAURR W AT S0 g5 AR B L T A BUBCR O R BE #S Ok
A AR HOR AT A S B AE R LR T 10 dB RL b BRI T i8S A 3 L AR A U RN E = A A T T .
KR EADCE R R U G BAORIE s EBUBOOE B i

FESES 0426 X#ERES A doi: 10.3788/CJL202047.0207035
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Abstract In photoacoustic microscopy (PAM), detection sensitivity is an important factor for determining imaging
quality and depth, which can affect photoacoustic imaging applications in biomedical engineering. To improve the
detection sensitivity and signal-to-noise ratio (SNR), a miniature amplifier was integrated close to an ultrasound
transducer for front-end signal amplification and output impedance matching. An optical resolution PAM was
developed based on the fabricated prototype transducer to perform 3D imaging of phantoms and small vessels of the
mouse ear. Experimental results show that the SNR is improved by over 10 dB. The proposed PAM has the
potential to be used for monitoring and quantitatively analyzing weak physiological changes.
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Fig. 1 Imaging probe for photoacoustic microscopy. (a) Schematic of imaging probe;

(b) cross-section of ultrasound transducer with integrated amplifier
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Fig. 2 Experimental setup for photoacoustic microscopy
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Fig. 3 Sensitivity and spatial resolution of photoacoustic(PA) microscopy. (a) PA signal detected by ultrasound transducer

without integrated amplifier; (b) PA signal detected by ultrasound transducer with integrated amplifier; (c¢) B-scan

image of a tungsten wire; (d) profile along lateral dashed line on Fig.3(c); (e) profile along axial dashed line on
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Fig. 4 3D PA imaging of phantoms. (a) Photo of printed letters and PA imaging result; (b) maximum amplitude

projection (MAP) image of tungsten wires; (c¢) 3D rendered image of tungsten wires
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Fig. 5 3D PA imaging of mouse ear. (a) Maximum amplitude projection (MAP) image of mouse ear; (b) B-scan image;

(c¢) close-up of region labeled 1 in Fig.5(a); (d) close-up of region labeled 2 in Fig.5(a)
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