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Importance of Automation



Pneumatic shoot system for specimen transport



Medical Specimen Transport System



Importance of Media Preparation Systems

Preparing and dispensing media is easy and less time consuming

Manual media preparation has higher rate of contamination

Automation offers more consistency and uniform volumes
independent of operator

Reproducible transfer of liquid agar or broth to plates and tubes or
bottles.

Reduced ‘out of stock’ situations compared to ready to use media



Automation in Media preparation



Automation in Media preparation



Staining techniques 

Quality of the stain often is directly
related to the microbiologist's
experience and technique.

Manually prepared slides are less
reproducible compared with
automated Gram-staining methods
that eliminate manual steps



Automated systems for staining



Automated systems for staining



Importance of Automated Gram Stainer

Increase efficiency, 
standardization, and 

productivity

Reduce reagent 
use, waste 

volumes, and 
reduce the time

Increased visual 
consistency and 

clarity

Eliminate manual 
manipulations and 

processing

Reduce the potential 
for errors or repeat 

testing. 

Less  labour intensive



• In between
Pre-analytical &
Analytical
Procedures

*

• High scope for
automation

**

• Area where 
high chances for 
errors can 
happen

***

Initial Processing of Samples –

Plating of Cultures



Automated Plating Devices



Automated Plating Devices



FMLA (Full Microbiology Laboratory Automation)



Automated laboratory



Importance: Automation in ID and AST

Testing

• Early and accurate identification

• Less labour intensive

Interpretat
ion

•More reliable results

• Free from observational error

Reporting

• Free from manual errors of typing

•Accurate and less time consuming



Automated system for ID and AST



Automated system for ID and AST



Automated system for ID and AST



Mass spectrometry based identification

• MALDI- TOF for rapid identification of bacteria

• Easy and less time consuming

• Identification within minute

• Bacterial toxin identification

• Detection of  Resistant Phenotypes



Principle of MALDI- TOF



MALDI-TOF for bacterial identification



MALDI-TOF for bacterial identification



Detection of Mycobacterium tuberculosis

• Conventional methods are time consuming and

take 3-4 week for diagnosis

• Semi automated methods like line probe assay

are quick

• Fully automated methods- Gene expert

• Accurate

• Early detection

• Direct from sample



Molecular Biology

DNA 
Extraction

PCR
Gel 

Electrophoresis

Conventional Polymerase Chain Reaction 



Real Time PCR



Gene Expert

Automated Molecular Techniques
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Traditional Microbiology Vs Automated 
Microbiology
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Traditional Microbiology Vs Automated 
Microbiology



Advantages 

Reduces Turn Around Time

Uniformity & Standardization

Reduces the Manual Workload 



ADVANTAGES 

Minimum Direct Contact with Possible 
Biohazard

Minimum Errors, Increased Accuracy & 
Repeatability

High Efficiency



Disadvantages

Large 
Initial 

Investm
ent

Space 
Constrai

nts 

Reductio
n of 
Jobs

Not 
suitable 
in small 

labs 
with 
very 
little 

sample 
load

No one-
size-fits-

all 
system






