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Controllable bio-fabrication based on microbes

Xudian Shi, Gang Wang, Daming Wang, Longjiang Yu, and Guang Yang

National Engineering Research Center for Nano-Medicine, College of Life Science & Technology, Huazhong University of Science & Technology
Wuhan 430074, China

Abstract: Microorganisms in nature have rich variety, whose sizes are from nano scale to micro scale. Therefore, microbes can be
used as natural “building blocks” in nano/micro multi-level fabrication processes. At present, most of the bio-manufacturing methods
do not apply to direct control of living microbes. Their microbiological global functions and superiorities are not available. In this
paper, two novel nano/micro bio-fabrication approaches, micro-fluidic control method and magnetic control method have been
established. The living microbes could be manipulated to form micro-scaled patterns or to move orientedly. By these approaches,
living microbes are taken as nano/micro robots. We could employ their specific biological functions and regulate their controllable
self-assembly, which is expected to design and create a series of new special functional materials and devices.
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Fig. 1 Optical micrographs and SEM of cellulose nano-fiber
materials with specific patterns'®!,
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Fig. 2 Movement of A. xylinum within the micro-fluidic channels
at a dynamic system!?,

200 nm

20kV =15 000

1 pm

B3 HMiITESERESEERABEERR

Fig. 3 TEM and SEM of magnetic controllable yeast cells.
(A) Control yeast cell. (B) Biomimetic mineralized yeast cell
without magnetic nano particles. (C) TEM of magnetic controllable
yeast cell. (D) SEM of magnetic controllable yeast cell.
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Fig. 4 Fluorescent micrographs of the magnetotactic movement
of magnetic controllable yeast cells. (A) Magnetic cells are
randomly distributed in solution. (B) Cells are attracted by the
magnetic needle. (C, D) Control cells are randomly distributed
no matter whether the magnetic needle is used or not.
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Fig.

5 Controllable bio-fabrication based on microbes and its

application prospects.
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