
 

 

 

Course Code BG2110 

Course Title Bioelectricity (Core) 

Pre-requisites BG1131/CB1131 

No of AUs 3 

Contact Hours 31 hours lecture, 8 hours tutorial 

    

Course Aims 

As many biomedical diagnosis devices (e.g. ECG) and pharmaceutical treatments (e.g. drugs 
targeting on ion channels for heart diseases) are based on bioelectricity, this course will be 
useful for your future study (e.g. for courses such as Bioinstrumentation) and career in 
biomedical industry.  
 

Intended Learning Outcomes (ILO) 

By the end of this course, you (as a student) would be able to: 
1. Recognize the physiological relevance of bioelectric phenomena and distinguish the 

differences between bioelectricity and man-made electronics 
2. Recognize the governing functions for diffusion and drift, describe the similarities and 

difference between them 
3. Explain ion transport across cell membrane and electrical models for cell membrane 
4. Explain the methods to study ion channel structures and functions 
5. Describe patch clamp technique 
6. Interpret and analysis stochastic channel gating 
7. Explain action potential and Hodgkin-Huxley model 
8. Explain how an excitable cell responds to electrical stimulation 
9. Explain how electrical signal is transmitted from one neuron to another  
10. Explain excitation-contraction coupling at neuromuscular junction 

 

Course Content 

Introduction to Bioelectricity; Ionic current; Cell Membrane and Membrane Potential; Ion 
Channel Structures and Properties; Single Channel Current and Measurement; Channel 
Gating; Action Potential and Hodgkin-Huxley Model; Electrical Stimulation of Excitable Cells; 
Neural Electrophysiology; Neuromuscular Junction 
 

Assessment (includes both continuous and summative assessment) 
 

Component Course  
LO Tested 

Related 
Programme LO 

or Graduate 
Attributes 

Weighting Team 
/Individual 

Assessment  
rubrics 

1. Take home assignment 1  5 a, b, c, d, j 10 % individual Refer to 
appendix 1 

2. In class Quiz  1-6 a, b 15% individual Refer to 
appendix 1 

3 Take home assignment2  7 a, b, c, d, j 15 % individual Refer to 
appendix 1 

4. Final Examination  
(2hrs Closed Book) 

1-10 a, b, c, d, f 60 % individual Refer to 
appendix 1 

Total 100 %   

 

 


