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Improvements in SEM

• FEG - > HRSEM
• Improved BSE and STEM detectors
• Table top ‘portable’ instrumentation
• Automated scan generation systems
• Serial Block Face 
• Focussed Ion Beam
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STEM





Zeiss Gemini SEM 360
Operating at 20 kV
7.5 um aperture
STEM detector



Zeiss Gemini SEM 360
Operating at 20 kV
7.5 um aperture
STEM detector











Renal disease diagnosis

• 2 tier system metro v rural and remote
• Longer TAT
• Less opportunity for Clinical Trial involvement

























Advantages of SEM
• Large field of view: Can image millimetre-scale tissue sections
• Digital zoom capability: Navigate from low magnification to ultrastructure seamlessly
• Faster workflows: Reduces time for ultrastructural analysis
• Easier automation
• Simpler preparation than TEM – thicker sections or block, robust substrate allows reimaging
• High contrast from lower voltages – less damage
• Enables correlation with light microscopy (easier ROI targeting)
• Ease of use
• Reduced costs in purchase, operation and maintenance
• Small footprint



Limitations of SEM

• Lower resolution than TEM (no true atomic detail)

• Mostly surface or near-surface imaging

• Charging - May require coatings or specialised prep for biological samples

•
Less suitable for: 
 Internal organelle detail
 Viral / macromolecular ultrastructure



Advantages of TEM

• Highest resolution
• Direct imaging of internal structures
• Essential for: 

• Crystal structure
• Viral particles
• Subcellular ultrastructure

• Validated over many years
• Familiar and interpretable by pathologists



Limitations of TEM

• Cost
• Small sample size (limited by TEM grids)
• Grid bars can block parts of the image
• Requires ultrathin sectioning (high skill)
• Time-consuming workflows Difficult to: 

• Correlate with light microscopy
• Locate regions of interest

 Slide: Limitations of TEM (from ZEISS comparison)



Conclusion

• SEM is evolving into a high-throughput, multiscale imaging tool

• Particularly powerful for: 
• Pathology
• Large area and volume tissue analysis

• TEM remains irreplaceable for atomic and high res ultrastructure

• Future direction: SEM for screening + TEM for in depth analysis?



Next steps

• Loan microscope
• Validation study
• Prospective trials
• Health Economics study
• Grant funding application



Thanks to

• Steve Furzeland, Zeiss 
• Murray Killingsworth
• Tzipi Cohen Hyams
• Lucy Collinson
• Candice Roufosse



• SEM is not replacing TEM—but in pathology, it may provide a 
viable alternative to TEM and become a useful tool due to 
speed, scale, and workflow efficiency.





SEM or TEM?



Why do we need an alternative?

• TEM is expensive
• TEM is complex
• We don’t always need the very highest mag/resolution
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