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Materials and Methods
1. Preliminary E-experimental Study
A total of 240 specimens (4 × 3 × 3 cm) of fresh bovine liver tissues were used in the preliminary -experiment to determine the parameters of rabbit ablation in vivo. Because this was an exploratory study, we tested various ablation parameters over the course of the experiment. The ablation power was 20 W, 25 W, 30 W, and 35 W, respectively. The ablation time was 1 min, and 3 min, respectively. Samples of n = 6 per T-Group were ablated at 20 W for 1 min, 25 W for 1 min, 30 W for 1 min, 35 W for 1 min, 20 W for 3 min, 25 W for 3 min, 30 W for 3 min, and 35 W for 3 min, respectively. 
Before MW ablation, the MBs or NS were administered to T-Groups III and V or IV via local injections into the bovine liver parenchyma a dose of 0.05 mL/kg, which was within the range specified for clinical use. After ablation, a sample of necrotic tissue was removed from each ablated sample and calculated by the consensus of two observers using: V＝π6 × L × W × D (V: volume; L: length; W: width; D: depth) [1][1].
2. Preparation and Characterization of MBs
[bookmark: _GoBack]Preparation of microbubbles (MBs) according to the thin film hydration method [2] [2]. 7 mg of the lipid mixture composed of 1,2-dipalmitoyl-sn-glycero-3-phosphocholine (DPPC) and 1,2-dipalmitoyl-sn-glycero-3-phospho-ethanolamine (DSPE) (Avanti Inc. USA) was weighed and dissolved in chloroform with a ratio of 5:2. Then the rotary evaporator was used to form a thin lipid film after vacuuming the solution. The lipid film was incubated in a dry and vacuum circumstance overnight and rehydrated in the 2 ml of phosphate-buffered saline (PBS) and glycerol (St. Louis, USA) with a radio of 9:1. The mixture was then transferred into a gas-tight vial, which had been full of octafluoropropane (C3F8) gas. At last, the MBs suspension was formed by agitation with a Vial-Mix mixing machine (Du Pont Pharma, USA). MBs morphology was examined with an optical microscope (Olympus, Tokyo, Japan), the size distribution was determined by a dynamic light scattering (Zetasizer Nano ZS, Malvern, UK), and the concentrations were measured by hemocytometers (Bulldog Bio, Portsmouth, USA).
Results
Table 1 
Necrosis volumes after ablation for 1 min among T-Groups on bovine liver specimen (cm3)
	
	Power (W)

	
	20
	25
	30
	35

	MW
	0.54 ± 0.12
	0.72 ± 0.11
	0.84 ± 0.12
	1.03 ± 0.18

	MW+MB
	0.58 ± 0.10
	0.68 ± 0.13
	0.76 ± 0.09
	1.02 ± 0.15

	MW+US
	0.88 ± 0.12
	0.96 ± 0.17
	1.24 ± 0.21
	1.38 ± 0.19

	MW+MB+US
	1.28 ± 0.16
	1.44 ± 0.21
	1.75 ± 0.35
	1.91 ± 0.25

	MW+US+NS
	0.98 ± 0.20
	1.02 ± 0.18
	1.22 ± 0.24
	1.42 ± 0.21


Values are means ± SD, n = 6

Table 2 
Necrosis volumes after ablation for 3 min among T-Groups on bovine liver specimen (cm3)
	
	Power (W)

	
	20
	25
	30
	35

	MW
	1.45 ± 0.48
	2.14 ± 0.59
	2.78 ± 0.72
	3.13 ± 0.64

	MW+MB
	1.33 ± 0.36
	2.27 ± 0.48
	2.65 ± 0.32
	3.07 ± 0.46

	MW+US
	2.62 ± 0.24
	3.24 ± 0.45
	3.78 ± 0.56
	4.38 ± 0.62

	MW+MB+US
	4.28 ± 0.28
	4.88 ± 0.63
	5.72 ± 0.92
	6.68 ± 0.67

	MW+US+NS
	2.52 ± 0.28
	3.47 ± 0.38
	3.85 ± 0.75
	4.67 ± 0.33


Values are means ± SD, n = 6

Fig. S1. Optical microscopy of MB. 
Fig. S2. Dynamic Light Scattering of MB.
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