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Application and progress of ultrasound-stimulated microbubble cavitation in novel adjuvant therapies
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[ Abstract | Ultrasound-stimulated microbubble cavitation (USMC) is a cavitation phenomenon triggered by oscillating
microbubbles in ultrasound field, and this effect has led to breakthroughs in improving the permeability of cell membranes,
enhancing the sensitivity of tumor cells to chemotherapy or immunotherapy, and increasing the penetration of thrombolytic
drugs into blood clots and vascular recanalization. In recent years, the cross-fertilization of ultrasound medicine and materials
science have given rise to the study of ultrasound-responsive multifunctional nanobubble to enhance USMC treatment. This
article reviews the application and research progress of USMC in improving tissue perfusion in ischemic diseases, tumor
chemotherapy and immunotherapy, ultrasonic thrombolysis, and other treatments.
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( contrast-enhanced ultrasound, CEUS ) 7 A i i3
AN E K 95706 ( microbubble, MB) 1 & 5,
SEBRT X 78 DX 3R R ST B L TR 1 1 O P S s R
g BT T AT RS R, I
TENEE RS A4 T H BRI, W s
B2 AT S = AR A . SRR, A
TRIT ORI BB, ER AR H T
P

T A 2346 (ultrasound-stimulated
microbubble cavitation, USMC ) ¥ A [ N ZMNE R TR
7 — BSOS AR T AR YT B
USMC HATof . IRAS R s by A4y 3L ) P 45
KOCH, AT DA LU . oloAs SEAAR R il
5% (tumor microenvironment, TME ) . Y& I
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24, RIBESZS Al I A BT it 2 ] LS ik
Jii] B IS P R 200 B2 X &8 DX s e AR S s A
AU 5, DT 8 14 B8 ke 3 e
AL . WU A g 5 g AE USMC
AR, S T IR R AT REYE, B BIER L
— N EHEE S —HL A5 %0 ( mechanical index,
MI) o MI AR IR 6 R (520 MPa) BRI
PR AT (Ao MHz ) 1345

Bifi 5 %o 68 7 AR = O HILR R A S, BRE
R 7 0 25 AR RE A iR AL 230 . TERR A
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A TR) P 5 | & e Tl s P AR i D AR o K Al g 2%
HRT LIS S AR i Y i, U PR, A
X R 0 L 2 R I fi P )
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2R

F MB i s AEA A 5, 7L g s
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VRS T IR B A i o TE LR XS AR /)
B (R 3R 97 SE 50, 4 USMC IR YT Ja 17N Bk
I P30 3 G (MRS B A 5l A i T — b
( nitric oxide, NO ) FIFGH IR ZEIEW) T 00-E HEEE .
X — ik 85 ATP A ™ P 1 A2a 32 R 2 fm] 4
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MB BB AT R 18 UK BRSNS AR 8CR, Bl S
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