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Synthesis of Self-propelled Polymer Microtube Motors by Jetting H, Bubbles (Faculty of Sci.
and Eng., Chuo University) OKaishu Kamachi, Ryo Kato, Teruyuki Komatsu

Self-propelled microtube motors in water are expected to be applied for various fields, such as
environmental remediation and drug delivery, etc.” On the other hand, ammonia borane
(NH3BH3), which has a high hydrogen content and stability, can rapidly generate hydrogen gas
using Pt catalyst under ambient conditions. Therefore it attracts much attention as a hydrogen
source for hydrogenation reactions and hydrogen storage materials.? In this paper, we report
the synthesis of polymer microtubes (MTs) having Pt nanoparticle (PtNP) layer as an internal
wall and their self-propelling ability in aqueous NH3;BHj3 solution by jetting H» bubbles (Fig.
1). After photopolymerization of bis{2-(methacryloyloxy)ethyl}phosphate (BMP) in PC
membrane (8.0 um pore-diameter), the membrane was soaked in aqueous solutions of poly-L-
arginine (PLA) and PtNP. Dissolution of the PC template yielded uniform hollow cylinders,
PBMP/PLA/Pt MTs (PBMP/Pt MTs, outer diameter: ca. 8.0 um, tube length: ca. 18 um). The
PBMP/Pt MT motors were self-propelled in aqueous NH3BH3; solution by spouting H, bubbles
from the open-end terminus. This is the first example of swimming MT motor using H, gas
from NH3BH;. Efficient reduction of 4-nitrophenol by PBMP/Pt MT motors is also reported.
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1) A. Abbaspourrad, ef al., Nanoscale, 2017, 9, 13850. Fig. 1 Schematic illustration of
2) I. Manners, et al., Chem. Rev., 2010, 110, 4079. PBMP/Pt MT in NH;BH; solution.
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