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Research of Biomaterials and Biocompatibility in
Bioelectronics Field

LU Xiaoying
(State Key Laboratory of Bioelectronics, Southeast University, Nanjing 210096, China)

Abstract. Bioelectronics is a cross subject involving biology, electronics, chemistry, physics, materials, information
technology and so on. Several scientific problems in the development of bioelectronics are related to biomaterials and bio-
compatibility. Starting from the concept of bioelectronics and combining laboratory research work, the author discussed
the progress of biomaterials and biocompatibility in bioelectronics fields from three aspects: microelectronic devices, man-
ufacturing technology and surface modification of implantable device-related microelectrode, surface modification of in
vitro neurochip. It was pointed out that the crossing of biomaterials and bioelectronics is the inevitable trend of science de-
velopment in the future.
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Fig. 1 A framework for bioelectronics research
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Table 1 A wide range of opportunities and challenges for the field

Category Highest Priority Research Challenges( Priority, where 1.0 = max. )

Drivers ® Prosthetics, including tissue and neural implants, i. e. vision, hearing, etc. [0.91]
® Disease Prevention, including neural degeneration, cancer, etc. [0.82]
® Disease Detection, including neural degeneration, cancer, etc. [0.82]

Devices Lab on a chip [0. 64 ]

Measurements and Analyses

Protein and DNA chips [ 0. 64 ]
Imaging, including cellular [ 0. 64 ]
Telemonitoring [ 0. 55 ]

Noninvasive physical sensing, e. g. vital functions [ 0. 73]

Concentration of analyte and metabolites, etc. [0.73]
® Real-time & time dependent measurements [ 0. 64 ]

® Single bio-molecule detection, e. g. in Lab-on-Chip environment ( including mass, size, chemical, opti-

cal, etc. ) [0.64]

Technologies ® Molecular recognition [ 0. 73 ]
® Signal processing algorithms [ 0. 73 ]
® DNA sequencing [ 0. 64 ]
® Fabrication (electrodes, devices), including patterning [ 0. 64 ]
® Thin film technology [0. 64 ]
BION devices: stimulate paralyzed muscles,
recover its movement, etc.
Implantable cardiac pacemaker: effective recovery of
. . myocardial contractile function
| Muscle function electrical
stimulation-based Implantable cardiac defibrillator: treatment of cardiac
ventricular fibrillation
Imﬁ]antable artificial sphincter: electrical stimulation of
sphincter, treatment of incontinence
Deep brain stimulation: blocking fibrillation, treatment of
Parkinson’s disease
Epilepsy controller: control and blocking epilepsy
Implantable Nerve function electrical

electronic devices

stimulation-based

some hearing

Artificial cochlear: stimulating cochlear nerve, restoring |
Artificial retina: providing a rough visual for patients l

Implantable medication system: controlling injection pump
delivery of drug

Application of non—functional

electrical stimulation

Cardiac Assist Pump: for fixing frequency pulse, acceleration
and deceleration of heart pump
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tht_W L r 1 T T 1

Implantable identification: for identification and patient
information
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Fig. 2 Classification of implantable electronic devices
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