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Application of Printing Electronic Technology in Biosensors

LI Xianggao, WU Xian, WANG Shirong
(School of Chemical Engineering and Technology, Tianjin University, Tianjin 300072, China)

Abstract ; Biological sensing technology has become a very active research field because it is a new interdiscipline about
biology, chemistry, physics and information science and technology. Biosensor has been widely used in many areas such
as medical science, pharmacy, environmental monitoring, defense and security after half a century of development. Print-
ing electronis technology is a frontier technology of the hybrid of modern printing technology and microelectronic technique,
and is one of the best manners to fabricate biological sensors in industry scale. In this paper, the research progress of bio-
sensor and its structure, type and sensing mechanism is introduced, the electrically conductive nano-materials, mediators,
printing ink and action principle are summarized in different biosensors, especially the application advantages and charac-
teristics of screen printing, ink-jet printing, micro-contact printing and roll-to-roll printing in the preparation of biosensors.

Key words : printed electronics; biosensor; electrically conductive printing ink; screen printing
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Table 1

Glucose biosensor in different processes

Type Production process Main material Sensitivity Linear range Detectio-n limit ~ Ref
Electrochemical biosensor  Inkjet printing PEDOT. PSS, Cu 6.43 pAM ~lem 72 ~60 mm — [5]
Lo . Cu nanoparticles _, .
Electrochemical biosensor ~ Screen printing modified SPCEs 46.76 wAM ™ cm 28 wm ~8.4 mm 7 pm [6]
Electrochemical biosensor Non-printing Glassy carbon electrode — 0.05~4.5 pm 10 pm [7]
. . - Nanoparticles
Semiconductor biosensors Non-printing modified gate 5 nm [8]
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Fig. 1  Relationship curves between electrically printed bio-

sensor article number included in SCI and years
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Table 2 Examples of SPCE used as biosensors

Electrode Mediator Biometric components Substrate Linear range Detection limit Ref
SPCE Tetrathiafulval-ene (TTF)  Gluconate dehydrogenase Gluconic acid 9.0 ~131.4 pm — [19]
SPCE Poly ( ethylenei-mine ) — H,0, 0.01 ~5 mm 0.22 pm [20]
SPCE Ferrocenemethanol Amidinohydrolase Creatinine 5~1000 pm 2.4 pm [21]
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Table 3 Nanoparticles biosensor

Structure Modifier Substrate Biometric components Linear range Detection limit Ref
Carbon electrode Fe,0, H,0, Iiﬁﬁj 7?2%2;LL 1210 Smol/L  [24]
Glassy carbon electrode Carbon nanotube  Microcystins ~ Plastic antibodies 7.24x107% ~ <1nmm [25]
1.28x10° m

Carbon electrode  Cu nanopartical ~ Vanadiumion  Alkaline phosphatase — 3.9:0.4 pm  [26]
Ag electrode CuO nanopartical Glucose — 0.05 ~18.45 mm ~0.5 pm [27]
Carbon electrode  Carhon nanotube Glucose Glucose oxidase 0.125 ~7 nm 0.98 pm [28]
Carbon electrode  Au, PEDOT; PSS  Triglyceride Lipase, glycerol kinase ~531 mg/dL 7.88 mg/dL [29]
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