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From the desk of Editor-In-Chief 
 

Digitalisation And Artificial Intelligence In Laboratory Automation: A big leap for a better 
patient care service. 

Along with the enormous advances in the digital technology and artificial intelligence (AI) in last few years, the 

laboratory medicines are continuously being equipped with newer digital improvisation and their integration with 
AI, that help in all domains of preventive, diagnostic, prognostic and monitoring capability of a laboratory. Recent 
developments in the automated analyzers have helped in removing many menaces of laboratory procedures in 
hematology, biochemistry tests and microbiology sections starting from collection of samples to their discarding in 

appropriate places following the standard operating rules. Today, total laboratory automation (TLA), a result of 
generations of technical advancements, have enabled several instruments to be operated using a robotic track 
system with artificial intelligence (AI) integrating all stages of analysis and operation. This has substantially 
brought down the time consuming and cumbersome sample preparation procedures like sample identification, 
centrifugation and placement in the pre-analytical stage, a more accurate and less time consuming sample analysis 
in the analytical stage and report generation, verification, quality control procedures, specimen storage and their 
discard in the post analytical phase.  

Use of liquid chromatography (LS) with tandem mass spectrometry (MS) has furthermore supplemented these TLA 

system by providing more holistic and wide range parameters of proteomics and metabolomics.  LC-MS is being 
successfully utilized now in several sophisticated labs to diagnose a wide range of inborn errors of metabolism and 
to generate potential biomarkers for different stages of metabolic disorders like diabetes mellitus. 

In addition to the hematological and biochemical investigations, the recent techniques of automated plating 

methodology, invention of methods for generating digital culture plate images and their capture using electronic 
methods has made significant advances in implementation of TLA in the microbiology labs also. All these TLA 
procedures have great potentiality to reduce complicated and error prone processes for technicians, lesser and 
more effective uses of reagents, lesser power, water and space consumption, a more accurate report, a better 
turnaround time, a better maintenance of quality control procedures and an overall improvement in the lab 
performance.  

Furthermore, with recent advancements in omics technology and their increasing role in diagnostic methodologies, 

a substantial development has occurred in the fields of genomics, transcriptomics, metabolomics and proteomics. 
Traditional microarray techniques are being replaced by next generation sequencing (NGS) techniques for 
analyzing genome wide assay of DNA or a real time transcriptome wide assay of RNAs. These techniques are 
rapidly proving to be significantly more efficacious and much less time consuming for a wide scale of genetic 
investigations including that in a single cell environment for providing a more precise scenario of cell specific and 
tissue specific genetic heterogeneity  in different disorders including cancers. NGS is playing also a crucial role in 

detection and identification of cell free DNA that has been a milestone development in early cancer detection. 
Accompanied with NGS, developments in microfluidic and fabrication techniques and a significant improvement in 
nanotechnology have enabled detection of cell free nuclear DNA, cell free mitochondrial DNA, and circulating 
tumour cells much more easier. Breakthrough advances has been made in real time laboratory diagnosis of cancers 
and other genetic disorders by inventing micro-reactors that can encapsulate a single cell within it using the 
microfluidic technology and a measurable RNA sequence barcoding in a single cell using the hydro-dynamic 
methodology. This technique yields a high throughput circulating tumour cell assay and has helped in developing 
targeted drug therapy in breast cancer. Thus, all these recent advances in laboratory methodologies are paving the 
ways for developing a more successful precision based personalized medicine.  

So, starting from diagnosing the metabolic diseases to development of precision based personalized medicine, 

recent developments in laboratory medicine have revolutionized the whole patient care and management system. 
Use of a TLA system integrated with AI has cut down the TAT as well as cost along with a much better accuracy, 
precision, and overall efficiency of laboratories in detecting routine hematological, biochemical, metabolic and 
microbiological tests. Use of techniques of nuclear magnetic resonance (NMR)  and mass spectrometry (MS)  has 
further accelerated potentiated the laboratory process of delineating metabolic profiles, developing newer 
biomarkers and in prediction of risk factors. Inventions and developments in next generation sequencing, different 
microfluidic and nanotechnology based microflow systems, bar coding of nucleotide sequences and integrating all 

databases with AI regulated data generators have provided us much more sophisticated, robust, accurate and fast 
methods for assaying different disease outcomes in the context of their cellular and molecular mechanisms that 
include their chromosomal abnormalities, epigenetic variabilities, changes in their phosphorylation process or 
protein expressions, point mutations, deletions or addition in the target genes and above all a complete assay of the 
abnormal genes, RNAs and proteins of a single circulating tumour cell in blood.  
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No doubt, laboratory medicine is being revolutionized throughout the world including in our country also. However, 

this underscores the need and importance of strengthening the basic pillars of a modern sophisticated laboratory 
system by nurturing and developing the concepts of fundamental biochemical, pathological and microbiological 
techniques in the learners and creating interests in them about these subjects from the very beginning. Afterall, a 
long life can be fulfilled with all enjoyments and responsibilities only when it is bestowed with a good and robust 
health.  

 

Professor Anindya Dasgupta, 

Editor in Chief.  

 


