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Figure S1. Scanning electron micrograph of microjet. 
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Experimental Section 

Materials and Apparatus. Hydrogen peroxide (27% wt., Lot # 10151507) was purchased from 

Alfa Aesar, Singapore. Sodium dodecyl sulfate (SDS, Lot # 079K0335) was purchased from 

Sigma-Aldrich. The magnetic M-270 Dynabeads (diameter of 2.8 µm) were purchased from 

Invitrogen. Silica beads (diameter of 20 µm) were purchased from Alfa Aesar (Lot # C19W016). 

Chemicals were used as received and solutions were prepared using ultrapure water (18.2 MΩ 

cm) from a Millipore Milli-Q purification system. Optical microscope videos and images were 

obtained with Nikon Eclipse 50i microscope. Video sequences were processed with Nikon NIS-

ElementsTM software.   

Preparation of Rolled-up Microtubes: Fabrication of Ti/Fe/Cr/Pt microtubes was carried out 

with the previously reported protocol.1 Briefly, a layer of AR-P 3510 photoresist was spin-

coated on silicon wafers (1.5 inch) at 3500 rpm for 35 s. After that, a soft bake using a hotplate 

was carried out at 90oC for 1 min. The wafer was then exposed to UV light with a Karl Suss MA-

56 mask aligner (410–605 nm). The exposed patterns of the photoresist were developed in an 

AR300-35/H2O solution (1:1). Microtubes were obtained by a tilted deposition at an angle of 

about 60° (measured from the horizontal axis) on the photoresist. Metal films with thicknesses 

of 3 nm (Ti), 5 nm (Fe) and 5 nm (Cr) were deposited layer by layer on the tilted samples. Using 

magnetron sputtering, a layer of Pt with 1 nm thickness was deposited onto the Ti/Fe/Cr 

samples. Rolling-up of films into tubular structure was done by immersing the sample into 

acetone, as it could selectively etch the photoresist layer. Finally, supercritical point drying was 

used to keep the tubes from collapsing due to high fluid surface tension. 
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Micromotor operations. Motion studies of the micromotors in beads surroundings were carried 

out in an aqueous solution containing 6 wt% of hydrogen peroxide at constant surfactant 

concentrations (1 wt% of SDS). Solutions of the M-270 Dynabeads and silica particles were 

diluted with ultrapure water. A mixture of the micromotors (5 µL), SDS (1 wt %), H2O2 (6 wt %) 

and the pre-diluted bead solution (1 µL) was applied on a glass slide freshly cleaned with 

nitrogen gas. Magnetic field was applied by placing permanent neodymium magnet about 1 cm 

from the glass slide in the horizontal plane.  

                                                           
1 A. A. Solovev, S. Sanchez, M. Pumera, Y. Mei, O. G.  Schmidt, Adv. Func. Mater. 2010, 20, 2430. 
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