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Biofabrication with chitosan and its application progress

Fanping Meng, and Aijing Zhang
College of Environmental Science and Engineering, Ocean University of China, Qingdao 266100, China

Abstract: Chitosan is a polymer with good biocompatibility, unique pH-responsive solubility, convenient modification and easier
film-formability. Chitosan could serve as an active mediator between biological components and microfabricated devices to prepare
biological micro electro mechanical systems (BioMEMS) with high selectivity and sensitivity. Recently, there has been a growing
interest in BioMEMS based on biofabrication of chitosan. We reviewed the mechanisms and processes of three biofabrication
methods based on chitosan, including directed assembly, enzymatic assembly and self-assembly. Current applications and research
progress in biological, medical and environmental fields are also discussed. Finally, future research directions are prospected.
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Table 1 Research examples of CS’s fabrication into membranes
Membrane composition  Fabrication method Active component  Application Reference
CNTs/TB/CS Phase inversion method GOD Prepare a Glucose biosensor 11
CNTs/CS Phase inversion method GDH Prepare a Glucose biosensor 12
CS/OPH polycation LBL Prepare an optical OPs biosensor 13
CdSe QDs
Electrochemical detection of natural
CS/DNA LBL AQDS DNA damage 14
CS/DS LBL on the aminolyzed Resist the platelet adhesion, and prolong the blood 15
PTAT membrane coagulation times effectively
cs Spin-coating Lipid bilayers The self-healing ability of chitosan-supported lipid 16

membranes is stable

CNTs: carbon nanotubes; TB: toluidine blue; GOD: glucose oxidase; GDH: glucose dehydrogenase; OPH: organophosphorus hydrolase; QDs:
quantum dots; LBL: layer-by-layer; OPs: organophosphorus pesticides; AQDS: 9,10-anthraquinone-2,6-disulfonate; DS: dextran sulfate;
PTMAT: poly(tetramethylene adipate-co-terephthalate).
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Table 2 Applications of biofabrications based on chitosan in biosensor

Biological

Assembly method Microfabricated device Recognition material Biosensor type Reference
components
CS/GOD/GNPs co-deposition Au electrode Glucose Amperometric 22
CS/GOD/CNTs co-deposition Au electrode Glucose Amperometric 23
CS/AChE elec.trode_posmon-enzyme Au electrode OPs Amperometric 45
conjugation
CS/GNPs/AChE CS/GNPs co-deposition-enzyme || 1o orode OPs Amperometric 46
conjugation
CS/HRP/BMIMBEF,;  co-deposition Au electrode H,0, Amperometric 47
CS/HeNTs co-deposition Au electrode H,0, Amperometric 48
CS/HBsAb Cs §lectr.0depos1tlon-HBsAb ITO electrode HBsAg Immunosensor 49
conjugation
CS/DNA CS felectrlodeposmon—ssDNA Microcantilever Targ_et_DNA Microcantilever 10
conjugation hybridization sensors

GNPs: gold nanoparticles; AChE: acetylcholinesterase; HRP: horseradish peroxidase; BMIMBF,: ionic liquid, 1-butyl-3-methyl-imidazolium
tetrafluoroborate; HeNTs: hematite nanotubes; HBsAb: hepatitis B surface antibody; HBsAg: hepatitis B surface antigen; ITO: indium tin
oxides.
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