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Supplementary material - Microscope setup to monitor targeted disruption under LGFU 
In order to observe the fast transient cavitation on the fiber surface (the inset of Fig. 3(a)), we used a high-speed camera (V210, Vision Research, Wayne, NJ, USA) which was integrated into an inverted optical microscope (Fig. S1). Instead of the large glass water tank, a 6-inch plastic petri-dish was used as a water chamber to make the setup on the microscope stage. A halogen light source was illuminated onto the sample stage from the top of the microscope. Within the water chamber, the fiber hydrophone was positioned near the bottom surface. The focused ultrasound was incident with an angle of ~45( onto the fiber surface. This is due to space limitation associated with the fiber positioning and a short focal distance of the optical lens ((20) located below the water chamber. Finally, microscopic images from the lens could be taken by the high-speed camera. A supplementary light source was often used from the bottom to clearly visualize micro-scale bubbles only existing for a few tens of (s. 
The micro-scale fragmentation experiment on the polymer film (Fig. 4(b), (c), and (d)) was performed in the same setup but placing the polymer-coated glass substrates on the petri-dish. Before the LGFU exposure to the polymer film, the focal alignment was confirmed in advance by measuring the focal waveform and the acoustic cavitation from the fiber-optic hydrophone. The samples were then located to the focal spot. These were moved in the xy-plane while the LGFU spot was spatially fixed. 
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Fig. S1  Experimental schematic for microscopic monitoring of acoustic cavitation. 
For the single-cell detachment experiment shown in Fig. 5, the setup was slightly simplified. In this case, the fiber-optic hydrophone was removed, and the CNT-optoacoustic lens was aligned to make a normal incidence of the focused ultrasound onto the sample. As compared to the previous ~45( incidence, the normal incidence improves the focal definition in terms of the lateral spot size and the pressure amplitude at the center of focal spot. The halogen lamp was slightly slanted for the bright-field illumination not to be blocked by the CNTs. 
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Fig. S2  Experimental schematics used to measure the bubble collapse time shown in Fig. 3.
The pressure signal from the bubble collapse was measured using the setup shown in Fig. S2. We used a separate piezoelectric transducer with a center frequency of 15 MHz (Model V319, Panametrics, Waltham, MA). The transducer was oriented in perpendicular to the fiber hydrophone and the CNT lens axis as shown in Fig. S2, and aligned to have the same focus as the CNT optoacoustic lens (type II). The transducer output was directly recorded using the digital oscilloscope. The transducer first receives direct acoustic reflection of the LGFU from the tip of the fiber hydrophone. After some temporal delay (corresponding to the bubble lifetime), a short transient signal appears in the time domain as the collapse-induced shock wave arrives on the transducer. Here, we define the temporal delay as the lifetime of the micro-bubbles. 
