
GCMS-Gas                     
chromatography with 

mass spectrometry

Make: Agilent Technologies
Model: GCMS 5977 Turbo System

Principle
The principle of GC–MS (Gas Chromatography–Mass Spectrometry) combines two powerful analytical

techniques to separate and identify chemical compounds in a mixture. Gas chromatography–mass

spectrometry (GC-MS) is a hybrid analytical technique that couples the separation capabilities of GC with

the detection properties of MS to provide a higher efficiency of sample analyses. While GC can separate

volatile components in a sample, MS helps fragment the components and identify them on the basis of

their mass. GC-MS provides enhanced sample identification, higher sensitivity, an increased range of

analyzable samples, and faster results, which enable a whole new range of applications for GC-MS in

several areas.

Application

GC-MS is used in screening tests for the detection of several congenital metabolic diseases.

It detects trace levels of compounds present in the urine of patients with genetic metabolic disorders. It 

can also detect the presence of oils in ointments, creams, and lotions.

Monitoring environmental pollutants is a major application of GC-MS. It is widely used in the detection 

of dibenzofurans, dioxins, herbicides, sulfur, pesticides, phenols, and chlorophenols in air, soil, and water.



HPLC-High Performance 
Liquid chromatography

Make: Shimadzu 
Model: LC2030C 3D Plus

Principle

The principle of High-Performance Liquid Chromatography (HPLC) is based on the separation of

components in a mixture due to their different interactions between a stationary phase and a mobile

phase. HPLC works on the principle of separating analytes based on their differential partitioning

between a mobile phase and a stationary phase packed within a cylindrical tube called column. A pump of

a high-pressure forces the mobile phase containing the sample through the column. Different constituents

in the sample interact with the stationary phase to variable points based on their physicochemical

properties such as size, polarity, and charge, etc. This results in different movement rates; accordingly, a

separation of the components occurred according to their elution from the column and detected by a

suitable detector

Application

1. Pharmaceuticals industry: To control the drug stability, Quantity  of drug determination from 
pharmaceutical dosage forms, ex. Paracetamol determination in panadol tablet. Quantity of drug 
determination from biological fluids.

2. Analysis of natural contamination :  Phenol & Mercury from sea water

3. Forensic test :  Determination of steroid in blood, urine & sweat, Detection of psychotropic drug in 
plasma



Fluorescence in situ 

hybridization (FISH) 

Make: Applied Spectral

Imaging
Model:ASI-Genesis with Olympus
microscope (BX43)

Principle

The principle of Fluorescence in situ hybridization is a molecular cytogenetic technique used to detect

and locate specific DNA sequences on chromosomes. It combines traditional cytogenetics (study of

chromosomes) with molecular genetics by using fluorescently labeled DNA probes that are complementary

to the region of interest.

Application

•In medicine, FISH can be used for diagnosis, evaluation of prognosis, and evaluation of remission of a disease such as
cancer.
•FISH can be used to detect diseased cells more easily than standard cytogenetic methods. High-resolution FISH
mapping and ordering of probes relative to one another can be performed on released chromatin fibers and is termed
fiber-FISH. centromere-specific probes are useful in detection of monosomy, trisomy, and other aneuploidies in
leukemias and solid tumors
• FISH technology also allows genome-wide screening of chromosomal gains and losses and Cancer cytogenetics has
benefitted greatly from FISH technology



Upright Fluorescence 

Microscope

Make: Olympus
Model: Olympus microscope (CX-
23)

Principle

Fluorescence microscopy is a major tool with which to monitor cell physiology. It uses epifluorescence, also

known as reflected light fluorescence, to maximize illumination of the sample. Fluorescence is a form of

luminescence that through microscopy allows users to determine the distribution of a single molecule

species, its amount and its localization inside a cell.

Application
•Cell Biology & Molecular Research: Imaging live cells to study dynamic processes like protein 

localization, tracking organelles (e.g., mitochondria), and visualizing cytoskeletal structures.

•Immunofluorescence (Diagnostics): Detecting bacteria, viruses, and parasites in tissues, and diagnosing 

autoimmune diseases by identifying antigen-antibody reactions.

•Genetics: Labeling DNA/RNA to study gene expression and regulation.

•Neurobiology: Tracking neuronal activity, neurotransmitters, and vesicle movement.

•Drug Discovery: Evaluating the efficacy of new drugs on cellular targets.

https://www.google.com/search?q=Immunofluorescence&biw=1600&bih=739&sca_esv=ca9f36e4eaf0726e&ei=EALBafGdDY2dseMP0f6IIA&oq=Fluorescence+microscopy+appli&gs_lp=Egxnd3Mtd2l6LXNlcnAiHUZsdW9yZXNjZW5jZSBtaWNyb3Njb3B5IGFwcGxpKgIIADIFEAAYgAQyBhAAGBYYHjIGEAAYFhgeMgsQABiABBiGAxiKBTILEAAYgAQYhgMYigUyCBAAGIAEGKIEMgUQABjvBTIFEAAY7wVI8-3RAVD7rtEBWKPg0QFwAXgBkAEAmAGVAaABwwaqAQMwLje4AQHIAQD4AQL4AQGYAgigAvgGwgIKEAAYsAMY1gQYR8ICDhAAGIAEGJECGLEDGIoFwgILEAAYgAQYkQIYigWYAwDiAwUSATEgQIgGAZAGCJIHAzEuN6AHnDCyBwMwLje4B_UGwgcHMC4xLjYuMcgHJ4AIAA&sclient=gws-wiz-serp&mstk=AUtExfBYlGk9dqGPBwklWBE5znsEVN-RlSEUFIwSL8ltdZQ18x1-7dRHzuwcJUFNT390RxMViGqXx7R7Q-QM_pr_7TGvdIiZN7aWbxHP-3l8Wm8AWk2Q8WS04iM46IauS-bIetU&csui=3&ved=2ahUKEwiitqL74bWTAxUYSmwGHRziJgUQgK4QegYIAQgBEAQ
https://www.google.com/search?q=Genetics&biw=1600&bih=739&sca_esv=ca9f36e4eaf0726e&ei=EALBafGdDY2dseMP0f6IIA&oq=Fluorescence+microscopy+appli&gs_lp=Egxnd3Mtd2l6LXNlcnAiHUZsdW9yZXNjZW5jZSBtaWNyb3Njb3B5IGFwcGxpKgIIADIFEAAYgAQyBhAAGBYYHjIGEAAYFhgeMgsQABiABBiGAxiKBTILEAAYgAQYhgMYigUyCBAAGIAEGKIEMgUQABjvBTIFEAAY7wVI8-3RAVD7rtEBWKPg0QFwAXgBkAEAmAGVAaABwwaqAQMwLje4AQHIAQD4AQL4AQGYAgigAvgGwgIKEAAYsAMY1gQYR8ICDhAAGIAEGJECGLEDGIoFwgILEAAYgAQYkQIYigWYAwDiAwUSATEgQIgGAZAGCJIHAzEuN6AHnDCyBwMwLje4B_UGwgcHMC4xLjYuMcgHJ4AIAA&sclient=gws-wiz-serp&mstk=AUtExfBYlGk9dqGPBwklWBE5znsEVN-RlSEUFIwSL8ltdZQ18x1-7dRHzuwcJUFNT390RxMViGqXx7R7Q-QM_pr_7TGvdIiZN7aWbxHP-3l8Wm8AWk2Q8WS04iM46IauS-bIetU&csui=3&ved=2ahUKEwiitqL74bWTAxUYSmwGHRziJgUQgK4QegYIAQgBEAY
https://www.google.com/search?q=Neurobiology&biw=1600&bih=739&sca_esv=ca9f36e4eaf0726e&ei=EALBafGdDY2dseMP0f6IIA&oq=Fluorescence+microscopy+appli&gs_lp=Egxnd3Mtd2l6LXNlcnAiHUZsdW9yZXNjZW5jZSBtaWNyb3Njb3B5IGFwcGxpKgIIADIFEAAYgAQyBhAAGBYYHjIGEAAYFhgeMgsQABiABBiGAxiKBTILEAAYgAQYhgMYigUyCBAAGIAEGKIEMgUQABjvBTIFEAAY7wVI8-3RAVD7rtEBWKPg0QFwAXgBkAEAmAGVAaABwwaqAQMwLje4AQHIAQD4AQL4AQGYAgigAvgGwgIKEAAYsAMY1gQYR8ICDhAAGIAEGJECGLEDGIoFwgILEAAYgAQYkQIYigWYAwDiAwUSATEgQIgGAZAGCJIHAzEuN6AHnDCyBwMwLje4B_UGwgcHMC4xLjYuMcgHJ4AIAA&sclient=gws-wiz-serp&mstk=AUtExfBYlGk9dqGPBwklWBE5znsEVN-RlSEUFIwSL8ltdZQ18x1-7dRHzuwcJUFNT390RxMViGqXx7R7Q-QM_pr_7TGvdIiZN7aWbxHP-3l8Wm8AWk2Q8WS04iM46IauS-bIetU&csui=3&ved=2ahUKEwiitqL74bWTAxUYSmwGHRziJgUQgK4QegYIAQgBEAg


C02 Incubator

Make: Thermo
Model: Forma-Steri-cycle

Principle
Co2 incubators operate on the principle of creating a controlled, stable environment

specifically temperature, high relative humidity, and 5%–10% concentration to support mammalian

cell and tissue culture growth. They utilize sensors (infrared or thermal conductivity) to maintain

precise levels, which, combined with water-jacketed or air-jacketed heating, provide optimal pH and

growth conditions.

Application
Cell Culture Growth: Providing a controlled environment that mimics the human body for maintaining, 

growing, and dividing cell lines.

Assisted Reproductive Technology (IVF): Used to cultivate embryos in vitro before implantation.

Pharmaceutical and Vaccine Production: Used in the development and manufacturing of antibody-based 

drugs, vaccines, and biologics.

Tissue Engineering and Regenerative Medicine: Developing artificial tissues and growing stem cells for 

research.

Microbiological and Cancer Research: Culturing cells to study tumor biology, test drug effectiveness, or 

study bacterial and fungal growth.

pH Regulation: The helps manage the pH level of the culture medium to prevent acidification and ensure 

cell viability



Live cell Analyzer

Make: Juli Bro
Model: 04/9027 Juli bro

Principle

Live-cell imaging is a technique used to study the dynamic, real-time behavior of living cells using

microscopy, typically combining, environmental control (37°C, , humidity) with contrast-enhanced optics.

The fundamental principle involves maximizing spatial and temporal resolution while

minimizing phototoxicity and photobleaching to keep cells viable

Application
Cell Migration and Interaction: Monitoring cell movement, chemotaxis (cell migration along chemical 

gradients), and wound healing assays.

Cancer Research: Tracking tumor cell behavior, invasion, and real-time responses to therapies.

Drug Discovery and Toxicology: Testing compound effects on cellular functions, apoptosis (cell death) 

tracking, and drug toxicity.

Immune Response Study: Visualizing immune cell interactions, signaling pathways, and phagocytosis.

Developmental Biology: Tracking stem cell differentiation, tissue development, and protein trafficking.

https://www.google.com/search?q=phototoxicity&biw=1600&bih=739&sca_esv=2990b0cc5dc485ee&ei=FhTBadzyKeGxwcsP_I6xuAc&oq=live+cell+imaging+pri&gs_lp=Egxnd3Mtd2l6LXNlcnAiFWxpdmUgY2VsbCBpbWFnaW5nIHByaSoCCAAyBhAAGBYYHjIGEAAYFhgeMgYQABgWGB4yBhAAGBYYHjIGEAAYFhgeMgsQABiABBiGAxiKBTILEAAYgAQYhgMYigUyCxAAGIAEGIYDGIoFMgUQABjvBTIIEAAYgAQYogRI9h5QuANYlRJwAXgBkAEAmAGIAaABywOqAQMwLjS4AQHIAQD4AQGYAgWgAvgDwgIKEAAYsAMY1gQYR8ICDRAAGIAEGLADGEMYigXCAg4QABiwAxjkAhjWBNgBAcICFxAuGLADGLgGGNgCGMgDGNoGGNwG2AEBwgIFEAAYgATCAgoQABiABBhDGIoFwgILEAAYgAQYkQIYigWYAwCIBgGQBhO6BgYIARABGAmSBwMxLjSgB9IasgcDMC40uAfxA8IHBzAuMS4yLjLIByOACAA&sclient=gws-wiz-serp&mstk=AUtExfA0EosQWjPo4-lVpFvAWpev4j3GotWYZ8JlZfaGvu1j73oVeyLb1VciHX4LYZJDfmUnE_dIBo0rLvd2cwsRVlhZ_jWctwXGPdLit-YKc6Q-vyak9Kdp_EZcTeDLNj8rVSk&csui=3&ved=2ahUKEwjN7v-o5rWTAxUIX2wGHbUpKlEQgK4QegQIARAD
https://www.google.com/search?q=photobleaching&biw=1600&bih=739&sca_esv=2990b0cc5dc485ee&ei=FhTBadzyKeGxwcsP_I6xuAc&oq=live+cell+imaging+pri&gs_lp=Egxnd3Mtd2l6LXNlcnAiFWxpdmUgY2VsbCBpbWFnaW5nIHByaSoCCAAyBhAAGBYYHjIGEAAYFhgeMgYQABgWGB4yBhAAGBYYHjIGEAAYFhgeMgsQABiABBiGAxiKBTILEAAYgAQYhgMYigUyCxAAGIAEGIYDGIoFMgUQABjvBTIIEAAYgAQYogRI9h5QuANYlRJwAXgBkAEAmAGIAaABywOqAQMwLjS4AQHIAQD4AQGYAgWgAvgDwgIKEAAYsAMY1gQYR8ICDRAAGIAEGLADGEMYigXCAg4QABiwAxjkAhjWBNgBAcICFxAuGLADGLgGGNgCGMgDGNoGGNwG2AEBwgIFEAAYgATCAgoQABiABBhDGIoFwgILEAAYgAQYkQIYigWYAwCIBgGQBhO6BgYIARABGAmSBwMxLjSgB9IasgcDMC40uAfxA8IHBzAuMS4yLjLIByOACAA&sclient=gws-wiz-serp&mstk=AUtExfA0EosQWjPo4-lVpFvAWpev4j3GotWYZ8JlZfaGvu1j73oVeyLb1VciHX4LYZJDfmUnE_dIBo0rLvd2cwsRVlhZ_jWctwXGPdLit-YKc6Q-vyak9Kdp_EZcTeDLNj8rVSk&csui=3&ved=2ahUKEwjN7v-o5rWTAxUIX2wGHbUpKlEQgK4QegQIARAE
https://www.google.com/search?q=Cell+Migration+and+Interaction&biw=1600&bih=739&sca_esv=2990b0cc5dc485ee&ei=HBTBaYLAAZKUseMP4eONiA8&oq=live+cell+imaging+appl&gs_lp=Egxnd3Mtd2l6LXNlcnAiFmxpdmUgY2VsbCBpbWFnaW5nIGFwcGwqAggAMgYQABgWGB4yCxAAGIAEGIYDGIoFMgsQABiABBiGAxiKBTIFEAAY7wUyCBAAGIAEGKIESIUtUM4ZWLYfcAJ4AZABAJgBf6AB2gOqAQMwLjS4AQHIAQD4AQGYAgagAoUEwgIKEAAYsAMY1gQYR8ICDhAAGLADGOQCGNYE2AEBwgIXEC4YsAMYuAYY2AIYyAMY2gYY3AbYAQGYAwCIBgGQBg-6BgYIARABGAmSBwMyLjSgB-sQsgcDMC40uAf6A8IHBzAuMS40LjHIByOACAA&sclient=gws-wiz-serp&ved=2ahUKEwjh4uXv5rWTAxXFUGcHHesbCE0QgK4QegQIAxAB
https://www.google.com/search?q=Cancer+Research&biw=1600&bih=739&sca_esv=2990b0cc5dc485ee&ei=HBTBaYLAAZKUseMP4eONiA8&oq=live+cell+imaging+appl&gs_lp=Egxnd3Mtd2l6LXNlcnAiFmxpdmUgY2VsbCBpbWFnaW5nIGFwcGwqAggAMgYQABgWGB4yCxAAGIAEGIYDGIoFMgsQABiABBiGAxiKBTIFEAAY7wUyCBAAGIAEGKIESIUtUM4ZWLYfcAJ4AZABAJgBf6AB2gOqAQMwLjS4AQHIAQD4AQGYAgagAoUEwgIKEAAYsAMY1gQYR8ICDhAAGLADGOQCGNYE2AEBwgIXEC4YsAMYuAYY2AIYyAMY2gYY3AbYAQGYAwCIBgGQBg-6BgYIARABGAmSBwMyLjSgB-sQsgcDMC40uAf6A8IHBzAuMS40LjHIByOACAA&sclient=gws-wiz-serp&ved=2ahUKEwjh4uXv5rWTAxXFUGcHHesbCE0QgK4QegQIAxAD
https://www.google.com/search?q=Drug+Discovery+and+Toxicology&biw=1600&bih=739&sca_esv=2990b0cc5dc485ee&ei=HBTBaYLAAZKUseMP4eONiA8&oq=live+cell+imaging+appl&gs_lp=Egxnd3Mtd2l6LXNlcnAiFmxpdmUgY2VsbCBpbWFnaW5nIGFwcGwqAggAMgYQABgWGB4yCxAAGIAEGIYDGIoFMgsQABiABBiGAxiKBTIFEAAY7wUyCBAAGIAEGKIESIUtUM4ZWLYfcAJ4AZABAJgBf6AB2gOqAQMwLjS4AQHIAQD4AQGYAgagAoUEwgIKEAAYsAMY1gQYR8ICDhAAGLADGOQCGNYE2AEBwgIXEC4YsAMYuAYY2AIYyAMY2gYY3AbYAQGYAwCIBgGQBg-6BgYIARABGAmSBwMyLjSgB-sQsgcDMC40uAf6A8IHBzAuMS40LjHIByOACAA&sclient=gws-wiz-serp&ved=2ahUKEwjh4uXv5rWTAxXFUGcHHesbCE0QgK4QegQIAxAF
https://www.google.com/search?q=Immune+Response+Study&biw=1600&bih=739&sca_esv=2990b0cc5dc485ee&ei=HBTBaYLAAZKUseMP4eONiA8&oq=live+cell+imaging+appl&gs_lp=Egxnd3Mtd2l6LXNlcnAiFmxpdmUgY2VsbCBpbWFnaW5nIGFwcGwqAggAMgYQABgWGB4yCxAAGIAEGIYDGIoFMgsQABiABBiGAxiKBTIFEAAY7wUyCBAAGIAEGKIESIUtUM4ZWLYfcAJ4AZABAJgBf6AB2gOqAQMwLjS4AQHIAQD4AQGYAgagAoUEwgIKEAAYsAMY1gQYR8ICDhAAGLADGOQCGNYE2AEBwgIXEC4YsAMYuAYY2AIYyAMY2gYY3AbYAQGYAwCIBgGQBg-6BgYIARABGAmSBwMyLjSgB-sQsgcDMC40uAf6A8IHBzAuMS40LjHIByOACAA&sclient=gws-wiz-serp&ved=2ahUKEwjh4uXv5rWTAxXFUGcHHesbCE0QgK4QegQIAxAH
https://www.google.com/search?q=Developmental+Biology&biw=1600&bih=739&sca_esv=2990b0cc5dc485ee&ei=HBTBaYLAAZKUseMP4eONiA8&oq=live+cell+imaging+appl&gs_lp=Egxnd3Mtd2l6LXNlcnAiFmxpdmUgY2VsbCBpbWFnaW5nIGFwcGwqAggAMgYQABgWGB4yCxAAGIAEGIYDGIoFMgsQABiABBiGAxiKBTIFEAAY7wUyCBAAGIAEGKIESIUtUM4ZWLYfcAJ4AZABAJgBf6AB2gOqAQMwLjS4AQHIAQD4AQGYAgagAoUEwgIKEAAYsAMY1gQYR8ICDhAAGLADGOQCGNYE2AEBwgIXEC4YsAMYuAYY2AIYyAMY2gYY3AbYAQGYAwCIBgGQBg-6BgYIARABGAmSBwMyLjSgB-sQsgcDMC40uAf6A8IHBzAuMS40LjHIByOACAA&sclient=gws-wiz-serp&ved=2ahUKEwjh4uXv5rWTAxXFUGcHHesbCE0QgK4QegQIAxAJ


Real Time (RT) - PCR

Principle

RT-PCR works by first converting RNA into complementary DNA (cDNA) using the enzyme reverse

transcriptase. Specific primers bind to the target RNA or cDNA to ensure selective amplification of the

desired sequence. The synthesized cDNA is then amplified through repeated PCR cycles involving

denaturation, annealing, and extension using a thermostable DNA polymerase. This process results in

exponential amplification of the target sequence, enabling sensitive detection and analysis of gene

expression or RNA viruses.

Application

•Gene Expression Analysis: Used to quantify mRNA levels and study gene expression.

•Cancer Research: Detection of abnormal gene expression and tumor markers.

•Drug Development & Monitoring:  Evaluates treatment response and effectiveness of therapeutic drugs.

•Viral Detection: Widely used for detecting RNA viruses (e.g., SARS-CoV-2, HIV, etc).

Make: Applied Biosystems
Model: QuantStudio 5



Principle

A gel documentation system works on the principle of fluorescence excitation, where UV light excites dyes

(like ethidium bromide) bound to DNA/RNA or proteins within a gel, causing them to emit visible light. A

high-resolution camera captures this light, allowing digital visualization, quantification, and recording of

the gel bands.

Application
Imaging Gel Electrophoresis: Captures high-resolution images of protein or nucleic acid bands in agarose or 

polyacrylamide gels.

Fluorescence Detection: Identifies bands stained with dyes like SYBR Gold, SYBR Green, or Ethidium Bromide.
Quantitative Analysis: Measures the intensity and size of bands or spots to determine molecular weight, protein 
concentration, or DNA quantity.
Documentation and Analysis: Allows for digital archiving, printing, and analysis of experimental data.
Gel Excision: Uses UV or blue light transilluminators to safely locate and cut out bands for cloning or further 
downstream applications

Gel Documentation 
Unit

Make: Bio-Rad
Model: Gel doc XR+

https://www.igenels.com/an-overview-of-the-gel-documentation-system/
https://denagene.com/en/articles/Advantages-of-Utilizing-a-Gel-Documentation-System-With-the-Top-10-Benefits-Being-Highlighted
https://www.igenels.com/gel-electrophoresis-breakthrough-the-truth-about-manual-vs-automated-systems/


PCR

Principle

PCR is a technique used to amplify specific DNA sequences by repeatedly copying a target region. The

process begins with denaturation, where double-stranded DNA is separated into single strands by heating.

Primers then anneal to complementary sequences on the template DNA, providing a starting point for

synthesis. DNA polymerase extends these primers by adding nucleotides, forming new DNA strands.

Through multiple cycles of these steps, the target DNA is exponentially amplified, producing millions of

copies.

Application

•Molecular Research:  Gene cloning, sequencing, and mutation analysis.

•Disease Diagnosis: Detection of infectious agents and genetic disorders. 

•Cancer Detection: Identification of mutations and tumor-related genes.

• Forensic Analysis: DNA fingerprinting for crime investigation and paternity testing.

Make: Bio Rad
Model: T100



ELISA Reader

Principle

An ELISA (Enzyme-Linked Immunosorbent Assay) reader is an instrument used to measure the optical

density (OD) of samples in microplate wells, which reflects the presence and concentration of a target

analyte. The assay is based on antigen–antibody interaction, where an enzyme-linked antibody binds

specifically to the target molecule. Upon addition of a chromogenic substrate, the enzyme catalyzes a color

change. The intensity of the color produced is proportional to the concentration of the analyte and is

quantified by the ELISA reader at a specific wavelength.

Application

•Protein Quantification: Estimation of cytokines, antibodies, and biomarkers. 

•Hormone Analysis: Measurement of hormones like insulin, TSH, and cortisol.

•Drug and Vaccine Research: Monitoring immune response and therapeutic levels. 

•Disease Diagnosis:  Detection of infections such as HIV, hepatitis, and dengue.

Make: Thermo Scientific
Model: Multiskan FC



Hormone Analyzer 
(CLIA)

Principle

The Roche Cobas e411 is based on Electrochemiluminescence Immunoassay (ECLIA) technology. In this

method, the target analyte (such as a hormone) forms a complex with specific antibodies labeled with a

ruthenium compound. This immune complex binds to magnetic microparticles and is captured on an

electrode surface. When a voltage is applied, the ruthenium label emits light (chemiluminescence). The

emitted light intensity is directly proportional to the concentration of the analyte and is measured by the

analyzer to provide quantitative results.

Application

•Hormone Testing: Measurement of T3, T4, TSH, insulin, cortisol, and reproductive hormones. 

•Tumor Marker Detection: Analysis of markers like PSA, CA-125, and AFP.

•Cardiac Biomarkers: Detection of troponin, CK-MB, and BNP. 

•Infectious Disease Testing:  Screening for HIV, hepatitis B & C, and other infections.

Make: Roche
Model: Cobas e411



Hematology 
Analyzer (5 part) 

Principle

A hematology analyzer is an automated instrument used to analyze blood samples and provide complete

blood count (CBC) parameters. It primarily works on the electrical impedance (Coulter principle) and flow

cytometry methods. In the impedance method, blood cells passing through a small aperture cause changes

in electrical resistance, which are used to count and size the cells. In flow cytometry, cells are passed

through a laser beam, and light scattering properties are measured to differentiate cell types. Some

analyzers also use fluorescent staining for enhanced accuracy. These combined principles enable rapid,

precise, and automated analysis of blood components.

Application

•Number of Parameters: Complete Blood Count (CBC) (Measure around 25–30 parameters)

•Parameters: RBC, HGB,HCT,MCV, MCH, MCHC,RDW-SD, RDW-CV, Total WBC count, NEUT%, 

LYMPH%, MONO%, EO%, BASO%, PLT, MPV, PDW, PCT.

•Disease Diagnosis: Detection of anemia, infections, leukemia, and other blood disorders.

Make: Sysmex
Model: XN330



Biochemistry 
Analyzer

Principle

The Erba EM200 is a fully automated biochemistry analyzer that operates primarily on photometric

analysis. In this method, specific biochemical reactions between analytes and reagents produce a colored

complex. The analyzer passes light of a specific wavelength through the sample, and the amount of light

absorbed (optical density) is measured. According to the Beer-Lambert law, the absorbance is directly

proportional to the concentration of the analyte. The system automatically processes samples, mixes

reagents, measures absorbance, and calculates results with high accuracy and precision.

Application

•Routine Biochemical Testing: Measurement of glucose, Lipid profile, KFT, LFT, Electrolytes and HbA1c.

•Liver Function Tests (LFT): SGPT, SGOT, ALP ,Total & Direct Bilirubin, Total Protein, Albumin

•Lipid Profile Analysis: Total Cholesterol, HDL, LDL, VLDL, Triglycerides.

•Kidney Function Tests (KFT): Urea, Creatinine, Uric Acid and Electrolytes (Na⁺, K⁺, Cl⁻). 

•Enzymes & Other Tests: Amylase, Lipase, CK, LDH, Calcium, Phosphorus, Magnesium and HbA1c.

Make: Erba
Model: EM200



Refrigerated 
Centrifuge

Make: Thermo Scientific
Model: Legend Micro 21R

Principle
A cooling (refrigerated) centrifuge separates sample components by density using high-speed rotational

force (centrifugation) while simultaneously maintaining low temperatures, typically between and . It

combines centrifugal sedimentation with an integrated refrigeration system to prevent overheating and

preserve delicate biological samples (e.g., proteins, cells)

Application
•Molecular Biology & Biochemistry: DNA/RNA extraction and purification, protein separation, enzyme 

studies, and plasmid isolation.

•Clinical & Diagnostic Testing: Separating blood components (plasma, serum, blood cells), and handling 

delicate blood samples to prevent hemolysis.

•Cell Culture & Microbiology: Harvesting microorganisms or isolating specific cell organelles at low 

temperatures.

•Pharmaceutical Development: Maintaining the stability and efficacy of sensitive therapeutic products 

during purification.

•Environmental Analysis: Separating particulate matter from environmental samples, such as water or 

soil, to avoid microbial degradation

https://www.google.com/search?q=Molecular+Biology+%26+Biochemistry&biw=1600&bih=739&sca_esv=2990b0cc5dc485ee&ei=1yPBafbBD7LvseMP6e6RwAQ&oq=refrigerated+centrifuge+A&gs_lp=Egxnd3Mtd2l6LXNlcnAiGXJlZnJpZ2VyYXRlZCBjZW50cmlmdWdlIEEqAggAMgYQABgWGB4yBhAAGBYYHjIGEAAYFhgeMgYQABgWGB4yBhAAGBYYHjIGEAAYFhgeMgYQABgWGB4yBhAAGBYYHjIGEAAYFhgeMgYQABgWGB5IxhVQtQVYtQVwAXgBkAEAmAGFAaABhQGqAQMwLjG4AQHIAQD4AQGYAgKgApQBwgIKEAAYsAMY1gQYR8ICDhAAGLADGOQCGNYE2AEBwgIXEC4YsAMYuAYY2AIYyAMY2gYY3AbYAQGYAwCIBgGQBg-6BgYIARABGAmSBwMxLjGgB-gGsgcDMC4xuAeOAcIHAzItMsgHC4AIAA&sclient=gws-wiz-serp&ved=2ahUKEwj4isjS9bWTAxXsT2cHHYP2BMEQgK4QegYIAQgBEAM
https://pipette.com/solutions/why-is-a-refrigerated-centrifuge-important-in-a-lab
https://www.google.com/search?q=Clinical+%26+Diagnostic+Testing&biw=1600&bih=739&sca_esv=2990b0cc5dc485ee&ei=1yPBafbBD7LvseMP6e6RwAQ&oq=refrigerated+centrifuge+A&gs_lp=Egxnd3Mtd2l6LXNlcnAiGXJlZnJpZ2VyYXRlZCBjZW50cmlmdWdlIEEqAggAMgYQABgWGB4yBhAAGBYYHjIGEAAYFhgeMgYQABgWGB4yBhAAGBYYHjIGEAAYFhgeMgYQABgWGB4yBhAAGBYYHjIGEAAYFhgeMgYQABgWGB5IxhVQtQVYtQVwAXgBkAEAmAGFAaABhQGqAQMwLjG4AQHIAQD4AQGYAgKgApQBwgIKEAAYsAMY1gQYR8ICDhAAGLADGOQCGNYE2AEBwgIXEC4YsAMYuAYY2AIYyAMY2gYY3AbYAQGYAwCIBgGQBg-6BgYIARABGAmSBwMxLjGgB-gGsgcDMC4xuAeOAcIHAzItMsgHC4AIAA&sclient=gws-wiz-serp&ved=2ahUKEwj4isjS9bWTAxXsT2cHHYP2BMEQgK4QegYIAQgBEAY
https://www.mke-lab.com/Centrifuge-knowledge/what-is-the-use-of-refrigerated-centrifuge-in-blood-bank
https://www.google.com/search?q=Cell+Culture+%26+Microbiology&biw=1600&bih=739&sca_esv=2990b0cc5dc485ee&ei=1yPBafbBD7LvseMP6e6RwAQ&oq=refrigerated+centrifuge+A&gs_lp=Egxnd3Mtd2l6LXNlcnAiGXJlZnJpZ2VyYXRlZCBjZW50cmlmdWdlIEEqAggAMgYQABgWGB4yBhAAGBYYHjIGEAAYFhgeMgYQABgWGB4yBhAAGBYYHjIGEAAYFhgeMgYQABgWGB4yBhAAGBYYHjIGEAAYFhgeMgYQABgWGB5IxhVQtQVYtQVwAXgBkAEAmAGFAaABhQGqAQMwLjG4AQHIAQD4AQGYAgKgApQBwgIKEAAYsAMY1gQYR8ICDhAAGLADGOQCGNYE2AEBwgIXEC4YsAMYuAYY2AIYyAMY2gYY3AbYAQGYAwCIBgGQBg-6BgYIARABGAmSBwMxLjGgB-gGsgcDMC4xuAeOAcIHAzItMsgHC4AIAA&sclient=gws-wiz-serp&ved=2ahUKEwj4isjS9bWTAxXsT2cHHYP2BMEQgK4QegYIAQgBEAk
https://www.google.com/search?q=Pharmaceutical+Development&biw=1600&bih=739&sca_esv=2990b0cc5dc485ee&ei=1yPBafbBD7LvseMP6e6RwAQ&oq=refrigerated+centrifuge+A&gs_lp=Egxnd3Mtd2l6LXNlcnAiGXJlZnJpZ2VyYXRlZCBjZW50cmlmdWdlIEEqAggAMgYQABgWGB4yBhAAGBYYHjIGEAAYFhgeMgYQABgWGB4yBhAAGBYYHjIGEAAYFhgeMgYQABgWGB4yBhAAGBYYHjIGEAAYFhgeMgYQABgWGB5IxhVQtQVYtQVwAXgBkAEAmAGFAaABhQGqAQMwLjG4AQHIAQD4AQGYAgKgApQBwgIKEAAYsAMY1gQYR8ICDhAAGLADGOQCGNYE2AEBwgIXEC4YsAMYuAYY2AIYyAMY2gYY3AbYAQGYAwCIBgGQBg-6BgYIARABGAmSBwMxLjGgB-gGsgcDMC4xuAeOAcIHAzItMsgHC4AIAA&sclient=gws-wiz-serp&ved=2ahUKEwj4isjS9bWTAxXsT2cHHYP2BMEQgK4QegYIAQgBEAs
https://www.google.com/search?q=Environmental+Analysis&biw=1600&bih=739&sca_esv=2990b0cc5dc485ee&ei=1yPBafbBD7LvseMP6e6RwAQ&oq=refrigerated+centrifuge+A&gs_lp=Egxnd3Mtd2l6LXNlcnAiGXJlZnJpZ2VyYXRlZCBjZW50cmlmdWdlIEEqAggAMgYQABgWGB4yBhAAGBYYHjIGEAAYFhgeMgYQABgWGB4yBhAAGBYYHjIGEAAYFhgeMgYQABgWGB4yBhAAGBYYHjIGEAAYFhgeMgYQABgWGB5IxhVQtQVYtQVwAXgBkAEAmAGFAaABhQGqAQMwLjG4AQHIAQD4AQGYAgKgApQBwgIKEAAYsAMY1gQYR8ICDhAAGLADGOQCGNYE2AEBwgIXEC4YsAMYuAYY2AIYyAMY2gYY3AbYAQGYAwCIBgGQBg-6BgYIARABGAmSBwMxLjGgB-gGsgcDMC4xuAeOAcIHAzItMsgHC4AIAA&sclient=gws-wiz-serp&ved=2ahUKEwj4isjS9bWTAxXsT2cHHYP2BMEQgK4QegYIAQgBEA0


Gel Electrophoresis 
apparatus

Make: Bio-Rad
Model: Biorad BR183162

Principle
Gel electrophoresis separates macromolecules (DNA, RNA, or proteins) based on size and charge by

applying an electric field across a porous gel matrix. Negatively charged molecules move toward the

positive anode, with smaller molecules passing faster through the gel pores than larger ones, creating

distinct bands

Application
•Molecular Biology Research: Used to confirm PCR amplification, analyze DNA fragmentation, check 

the purity/integrity of DNA/RNA samples, and separate proteins.

•Forensics & Diagnostics: Applied in DNA fingerprinting for crime scene investigation and paternity 

testing. It is also used to identify genetic variations and diseases.

•Genetic Engineering: Used for plasmid isolation, checking ligation efficiency, and screening colonies 

during cloning experiments.

•Pharmaceutical Development: Crucial for testing the purity and concentration of vaccines and in 

antibody analysis.

•Evolutionary Studies: Helps in taxonomy and DNA profiling to examine genetic similarities between 

species

https://www.google.com/search?q=Molecular+Biology+Research&sca_esv=9151e0e90600ee3c&biw=1600&bih=739&ei=RTzCadimMNaIptQPnN-3sAU&ved=2ahUKEwic97WRgbiTAxWDUGcHHQqKIHwQgK4QegQIAxAB&uact=5&oq=gel+electrophoresis+machine+applications&gs_lp=Egxnd3Mtd2l6LXNlcnAiKGdlbCBlbGVjdHJvcGhvcmVzaXMgbWFjaGluZSBhcHBsaWNhdGlvbnMyBhAAGBYYHjILEAAYgAQYhgMYigUyCxAAGIAEGIYDGIoFMgUQABjvBTIIEAAYgAQYogQyCBAAGIAEGKIEMgUQABjvBUi9KlCYBljdJHABeAGQAQCYAZABoAHkCqoBBDAuMTK4AQPIAQD4AQGYAg2gAqwLwgIKEAAYsAMY1gQYR8ICDhAAGLADGOQCGNYE2AEBwgIXEC4YsAMYuAYY2AIYyAMY2gYY3AbYAQHCAgUQIRigAcICBRAhGJ8FmAMAiAYBkAYPugYGCAEQARgJkgcEMS4xMqAH7EOyBwQwLjEyuAemC8IHBTAuOC41yAcrgAgA&sclient=gws-wiz-serp
https://www.google.com/search?q=Forensics+%26+Diagnostics&sca_esv=9151e0e90600ee3c&biw=1600&bih=739&ei=RTzCadimMNaIptQPnN-3sAU&ved=2ahUKEwic97WRgbiTAxWDUGcHHQqKIHwQgK4QegQIAxAD&uact=5&oq=gel+electrophoresis+machine+applications&gs_lp=Egxnd3Mtd2l6LXNlcnAiKGdlbCBlbGVjdHJvcGhvcmVzaXMgbWFjaGluZSBhcHBsaWNhdGlvbnMyBhAAGBYYHjILEAAYgAQYhgMYigUyCxAAGIAEGIYDGIoFMgUQABjvBTIIEAAYgAQYogQyCBAAGIAEGKIEMgUQABjvBUi9KlCYBljdJHABeAGQAQCYAZABoAHkCqoBBDAuMTK4AQPIAQD4AQGYAg2gAqwLwgIKEAAYsAMY1gQYR8ICDhAAGLADGOQCGNYE2AEBwgIXEC4YsAMYuAYY2AIYyAMY2gYY3AbYAQHCAgUQIRigAcICBRAhGJ8FmAMAiAYBkAYPugYGCAEQARgJkgcEMS4xMqAH7EOyBwQwLjEyuAemC8IHBTAuOC41yAcrgAgA&sclient=gws-wiz-serp
https://www.google.com/search?q=Genetic+Engineering&sca_esv=9151e0e90600ee3c&biw=1600&bih=739&ei=RTzCadimMNaIptQPnN-3sAU&ved=2ahUKEwic97WRgbiTAxWDUGcHHQqKIHwQgK4QegQIAxAH&uact=5&oq=gel+electrophoresis+machine+applications&gs_lp=Egxnd3Mtd2l6LXNlcnAiKGdlbCBlbGVjdHJvcGhvcmVzaXMgbWFjaGluZSBhcHBsaWNhdGlvbnMyBhAAGBYYHjILEAAYgAQYhgMYigUyCxAAGIAEGIYDGIoFMgUQABjvBTIIEAAYgAQYogQyCBAAGIAEGKIEMgUQABjvBUi9KlCYBljdJHABeAGQAQCYAZABoAHkCqoBBDAuMTK4AQPIAQD4AQGYAg2gAqwLwgIKEAAYsAMY1gQYR8ICDhAAGLADGOQCGNYE2AEBwgIXEC4YsAMYuAYY2AIYyAMY2gYY3AbYAQHCAgUQIRigAcICBRAhGJ8FmAMAiAYBkAYPugYGCAEQARgJkgcEMS4xMqAH7EOyBwQwLjEyuAemC8IHBTAuOC41yAcrgAgA&sclient=gws-wiz-serp
https://www.google.com/search?q=Pharmaceutical+Development&sca_esv=9151e0e90600ee3c&biw=1600&bih=739&ei=RTzCadimMNaIptQPnN-3sAU&ved=2ahUKEwic97WRgbiTAxWDUGcHHQqKIHwQgK4QegQIAxAJ&uact=5&oq=gel+electrophoresis+machine+applications&gs_lp=Egxnd3Mtd2l6LXNlcnAiKGdlbCBlbGVjdHJvcGhvcmVzaXMgbWFjaGluZSBhcHBsaWNhdGlvbnMyBhAAGBYYHjILEAAYgAQYhgMYigUyCxAAGIAEGIYDGIoFMgUQABjvBTIIEAAYgAQYogQyCBAAGIAEGKIEMgUQABjvBUi9KlCYBljdJHABeAGQAQCYAZABoAHkCqoBBDAuMTK4AQPIAQD4AQGYAg2gAqwLwgIKEAAYsAMY1gQYR8ICDhAAGLADGOQCGNYE2AEBwgIXEC4YsAMYuAYY2AIYyAMY2gYY3AbYAQHCAgUQIRigAcICBRAhGJ8FmAMAiAYBkAYPugYGCAEQARgJkgcEMS4xMqAH7EOyBwQwLjEyuAemC8IHBTAuOC41yAcrgAgA&sclient=gws-wiz-serp
https://www.google.com/search?q=Evolutionary+Studies&sca_esv=9151e0e90600ee3c&biw=1600&bih=739&ei=RTzCadimMNaIptQPnN-3sAU&ved=2ahUKEwic97WRgbiTAxWDUGcHHQqKIHwQgK4QegQIAxAL&uact=5&oq=gel+electrophoresis+machine+applications&gs_lp=Egxnd3Mtd2l6LXNlcnAiKGdlbCBlbGVjdHJvcGhvcmVzaXMgbWFjaGluZSBhcHBsaWNhdGlvbnMyBhAAGBYYHjILEAAYgAQYhgMYigUyCxAAGIAEGIYDGIoFMgUQABjvBTIIEAAYgAQYogQyCBAAGIAEGKIEMgUQABjvBUi9KlCYBljdJHABeAGQAQCYAZABoAHkCqoBBDAuMTK4AQPIAQD4AQGYAg2gAqwLwgIKEAAYsAMY1gQYR8ICDhAAGLADGOQCGNYE2AEBwgIXEC4YsAMYuAYY2AIYyAMY2gYY3AbYAQHCAgUQIRigAcICBRAhGJ8FmAMAiAYBkAYPugYGCAEQARgJkgcEMS4xMqAH7EOyBwQwLjEyuAemC8IHBTAuOC41yAcrgAgA&sclient=gws-wiz-serp


lyophilizer

Make: Borg
Model: LYO2

Principle
Lyophilization or freeze drying is a process in which water is removed from a product after it is frozen

and placed under a vacuum, allowing the ice to change directly from solid to vapor without passing

through a liquid phase

Application
•Pharmaceuticals & Biotechnology: Producing long-lasting, easily reconstitutable vaccines, proteins,

probiotics, blood plasma, and injectable medicines.

•Laboratory & Research: Processing biological samples, tissues, and chemicals for analysis, such as

stabilizing enzymes or dehydrating bacteria.

•Metabolomics and Tissue Analysis: In biological research, tissues (kidney, liver, lung) are freeze-dried

and homogenized, providing better extraction efficiency and higher reproducibility in GC-MS metabolic

profiling.

•Fecal and Gut Microbiota Studies: Lyophilization acts as a superior method for water removal from

human fecal samples in gut metabolome analysis, often yielding better metabolite recovery than

immediate freezing.

•Volatile Organic Compound (VOC) Analysis: By working at low temperatures, lyophilization prevents

the loss of volatile compounds, making it suitable for preparing extracts from biological materials.



-80 Deep freezer

Make: Thermo Scientific
Model: FDE Series-80

Principle
Deep Freeze is a software "reboot-to-restore" solution that protects computers by freezing their

configuration, discarding any changes made during a session upon restarting. It uses a special driver

to redirect data writes to a temporary location, which is purged on reboot, returning the machine to

its original state

Application
•Storage of Biological Samples: Cell cultures, blood plasma, enzymes, and DNA/RNA need to be

stored at stable ultra-low temperatures. A deep freezer keeps these intact for months or even years

without degradation, thus avoiding expensive losses.



NUMBER OF EQUIPMENTS 
S.NO Name S.NO Name

1. Gas chromatography with Mass 
spectroscopy (GCMS)

13. 5 part cell count analyzer 

2. High performance liquid 
Chromatography (HPLC)

14. Automated biochemistry analyzer (2)

3. Chemi -Luminescence Immunology 
analyzer (CLIA)

15. UV spectrophotometer

4. FISH & Karyotyping 16. Gel Documentation Unit

5. Real time (RT) PCR 17. Ice flaking Machine

6. Thermal cycler (PCR) 18. Microfuge ( Refrigerated) (2)

7. CO2 incubator 19. Trinocular microscope with camera

8. Fluorescent  microscope 20. Water purification system (Millipore)

9. Deep freezer (-80 C ) (2) 21. Electrophoresis Unit (2)

10. Deep freezer (-20 C ) (3) 22. Tissue homogenizer

11. ELISA reader with washer 23. Lyophilizer

12 Nano drop (Spectrophotometer) 24. Binocular Microscope



NUMBER OF EQUIPMENTS 
S.NO Name S.NO Name

25. Ultra sonicator 38. Microwave oven

26. Hybridization Oven 39. Adjustable Pipette (18 )

27. Refrigerator 360 liters (3) 40. Multi-Channel Pipette (30-300ul) (2)

28. Refrigerated  Centrifuge 41. Electronic Repeater Pipette with Accessories

29. Electronic weighing balance 42. Pipette Filler

30. Biosafety cabinet 43. Live Cell Analyzer

31. Electrolyte analyzer 44. Mini spin Micro centrifuge

32. Water bath 45. Table top non Refrigerator centrifuge (8 bucket)

33. Hot air oven 46. Computer with ink tank Printer  (wifi Modem 

LAN )

34. Incubator 47. Micropipette fixed - 6 nos

35. Electronic ph meter 48. Co2  Cylinder & Regulator   

36. Magnetic stirrer with hot plate 49. Plate shaker                              

37. Vortex mixture  (3) 50. 5 KVA Stabilizer for Deep Freezer (2)



NUMBER OF EQUIPMENTS 

S.NO Name S.NO Name

51. Autoclave (90 lit) 55. Multi-Channel Pipette (10-100ul)

52. Refrigerator (340 lit) 56. Micro Fixed Pipette Variable (6)

53. Electrophoresis Unit with Power 
back

57 Nitrogen gas evaporators

54 Dry Bath 58 Plate shaker


