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P. falciparum early ring form and doubly 
infected red cell
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Early Autoanalyser
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Illustration of the optical path of a typical epifluorescence microscope
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The configuration of modern digital microscope imaging system
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Fuchs TJ & Buhmann JM 
Computerized Medical Imaging& 
Graphics (2011) 35:515-30

Computational Pathology: 
Framework

• Data Generation
• Image Analysis
• Survival Statistics
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Global staining estimation
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Nuclei detection
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Nuclei classification
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MMIHC Microfluidic Multiplexed Immunohistochemistry platform 

Reagent reservoirs (R1-R6) with individual reservoir valves (RV1-RV6), biomarker 
reservoirs (BR1-BR4) and four straight reaction channels were designed,solutions 
required for IHC were drawn through the reaction channels insequence                      .                   

Scale bar, 3mm.
Kim MS et al. 2010 PLoS ONE 5:e10441

Application of the MMIHC platform to human 
breast cancer tissues and comparison with 

conventional IHC-Kim et al.2010 

The alignment of MMIHC device with an H&E-stained tissue sample.  The device was 
aligned at a site showing numerous stained nuclei, indicating an area containing 
proliferating cancerous cells.  Scale bar, 3mm

Confocal point sensor principle 
from Minsky’s patent 
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• Laser light passed through pin hole point source 
• Beam splitter reflects excitation wavelength onto 

specimen

• Spot moves in 3 dimensions through specimen

• Epifluoresence from fluorescent marker passes through 
beam splitter to CCD

• Computer algorithm reconstructs specimen on screen

Laser Scanning Confocal
Microscope(LSCM)

Principle of confocal microscopy 

Partial surface profile of a 1-Euro coin, 
measured with a Nipkow Disk Confocal 

Microscope 
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� -tubulin in Tetrahymena (a ciliated 
protozoan)

Automated discreet virology 
serology analyser
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Robotic nucleic acid extraction

STORESTORE--TrackTrack
Automated Storage & Retrieval Automated Storage & Retrieval 

Osaka Osaka -- JapanJapan

Virology – Modernisation

• The “Auto Lab” approach

• Robotic sample preparation

• Continuous processing

• Standardised platforms for equipment

• Automated serological analysis

A “new way of working – a lean approach”
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Virology – Modernisation

• Benefits

•Faster turnaround times for individual 
tests

– - (e.g. HbsAg test use to take 3 days, now 1.5 
days)

•Skill mix changes for staff
•Less stress – Senior BMS staff now 
“manage” rather than “do”!

•More time for training
•Improved quality and less waste
•Better safety management

Bacteriology – Then and Now
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Bacteriology-Automated 
culture systems
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Automated plating of Petri dishes Biomerieux 
PREVI isola machine  

Bacteriology – modernisation

• Kiestra

•The sample moves – not the staff!
•A complete automated solution for 
Bacteriology

•Random access – patient focussed

•Quality – audits
•Promotes 24/7 working capability
•500,000 samples capacity

Applications of genomics and 
proteomics to clinical microbiology

Fournier and Raoult 2011 Annu Rev Microbiol 65:169-88
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Applications of genomics and 
proteomics to clinical microbiology

Fournier and Raoult 2011 Annu Rev Microbiol 65:169-88

Principle of Maldi-tof 

Matrix    
Assisted     
Laser 
Desorption 
Ionization 

Sample target for a MALDI mass 
spectrometer
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Typical MALDI Biotyper 2.0 result window after off-line processing of an unknown 
sample.  Left:  Peak matching window shows the measured spectrum compared to the 
reference spectrum.  Right window shows the hits in the database.
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Spectra of different Aspergillus species
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Aspergillus fumigatus potato glucose agar (A) and Sabouraud Glucose agar (B).
Pseudallescheria boydii / Scedosporium apiospermum on Potato Glucose agar (C) and 
Sabouraud Glucose agar (D).
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BD GeneOhm™ MRSA
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Capillary electrophoresis 
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Whole Genome Sequencing

Individual strains DNA from a specimen

SNP detection Metagenomics

Reactive abundance of 100’s 
High level subtyping of species associated DNA 

sequences
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Phylogenetic evidence for intercontinental spread 
and hospital transmission of ST239 isolates

Harris et al., Science, 2010 327:469

Functional and phylogenetic profiles of 
human gut microbiome

Arumugam et al. Nature Vol 473 pp 174

Phylogenetic differences between 
enterotypes

Arumugam et al. Nature 2011 473:174
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Xpert MRSA Protocol

Transfer Eluate

1. 10 second vortex

August 2006 Lord Carter’s “Reviews of NHS 
Pathology Services in England”

• Baseline data modernisation/streamlining plans

June 2008 Lord Darzi’s “High quality care for all” 
changes in quality standards influence in future

• Vision of high quality care in the NHS

A Short History Of Pathology 
review in England

A Short History Of Pathology 
review in England

December 2008 Lord Carter 2nd report

Reported detail from 12 trusts on activity and observed 
wide costings variation which was ascribed to (i) scale 
of operation (ii) staff deployment 
Estimated £250-500 million could be saved over 4 
years*

East of England, SE Coast and Yorkshire & Humber 
SHAs invited to develop approaches.  Dr Ian Barnes 
appointed National Director.

*  Total budget for NHS pathology £2.5 billion – 700 million tests
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