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The Faculty of the College of Engineering 

The Faculty of the School of Biomedical Engineering 

New Undergraduate Course, BME 43300, Biomedical Optical Microscopy 

The faculty of the School of Biomedical Engineering have approved the following new course. 
This action is now submitted to the Engineering Faculty with a recommendation for approval. 

BME 43300 Biomedical Optical Microscopy 
Term offered: Spring or Fall, Lecture 3, Cr. 3 
Prerequisites: PHYS 24100 or PHYS 27200 

Description: The course focuses on the fundamental physics and engineering principles of the 
newest instruments for medical and biological optical imaging including modalities such as 
Phase Contrast, Differential Interference Contrast, Total Internal Reflection Fluorescence (TIRF) 
Microscopy, Fluorescence Correlation Spectroscopy (FCS), Forster resonance energy transfer 
(FRET), confocal microscopy, multi-photon microscopy and super-resolution techniques such as 
Structured Illumination Microscopy (SIM), Stimulated emission depletion (STED) microscopy 
and Single Molecule Switching N anoscopy (SMSN, also known as PALM/STORM). Through 
demonstrations and lectures you will learn optics instrumentation principles, contrast generation 
(including genetically encoded probes and physiological indicators), image formation, detection, 
and analysis. The course will also explain specific discoveries and biomedical applications such 
as brain imaging using these innovative biomedical microscopy techniques. 

Reason: This course teaches physics principle, engineering considerations and applications of 
the newest optical imaging methods and instruments within the context of cun-ent biomedical 
research. These emerging technologies are revolutionizing the field of imaging in biomedical 
applications. We felt that this course addresses a cunent weakness within the approved BME 
cmTiculum in imaging area and this course will serve as a cornerstone on biomedical imaging 
focusing on optical imaging supporting our overall biomedical engineering curriculum. Other 
imaging modalities such as X-ray, CT, PET, SPECT and MRI are taught in BME 595, Medical 
and Diagnostic Techniques. Cunently there are no existing competing courses at Purdue that 
address this topic. 






















