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Key elements of a virology laboratory 

The key elements for the establishment of a virology laboratory and diagnostic services are: 

(1) Physical infrastructure 

(2) Human resources 

(3) Equipment and supplies 

 

Physical infrastructure 
 

Virus isolation and a number of methods for detection of viral antigens, nucleic acids, and antibodies 

(serology) are the core repertoire of techniques used in a diagnostic virology laboratory. Virus 

isolation using cell culture is always performed in designated virology laboratories although the other 

methods may be performed in diverse laboratory settings such as clinical microbiology, serology, 

blood bank, clinical chemistry, pathology or molecular biology. In future, the likelihood of viral 

diagnostic testing being conducted outside the traditional virology laboratory setting is likely to 

increase as rapid diagnostic techniques based on immunologic and nucleic acid detection methods 

gain greater acceptance. A diagnostic virology laboratory should ideally be located in a separate, 

multistoried building. If this is not possible, it must be separated from other areas and facilities that 

are open to unrestricted staff movement within the building. It is therefore ideal to have the virology 

laboratory situated at the end of a corridor in a building where other laboratories are located. This 

would restrict entry of visitors, prevent contamination and facilitate maintaining biosafety standards. 

 

 

Human resources 

A diagnostic virology laboratory should be adequately staffed. The minimum staff requirements for a 

diagnostic virology laboratory should include:  

A qualified virologist possessing a postgraduate qualification in virology with three to five years 

experience in diagnostic virology who will be the chief of the laboratory. This officer will have 

overall responsibility for activities of the laboratory and will supervise all the staff working at the 

centre. In addition, this officer will be directly responsible for reporting 

results of the various diagnostic assays performed in the laboratory. 
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Two junior microbiologists possessing a Master’s degree in Medical Microbiology with one to two 

years experience in diagnostic virology. These microbiologists will be responsible for the day-to-day 

functioning of the diagnostic laboratory such as supervision of technical staff who 

carry out the various diagnostic tests, stock management and procurement of lab supplies and 

diagnostic kits, quality control and quality assurance. 

Two laboratory technologists possessing a graduate degree in science with a diploma in Medical 

Laboratory Technology (one to be trained in cell culture and virus isolation methods and the other to 

be trained in serology). The technicians will be responsible for specimen processing, testing, 

laboratory safety, maintenance of laboratory records and media 

preparation. 

One or two laboratory supportive staff: With this minimum staff, routine diagnostic assays for several 

viral diseases can be performed. However, this would depend upon the load of clinical specimens and 

the range of diagnostic assays that the laboratory wishes to engage in. The most important aspect of 

human resource management in a virology laboratory is to ensure that roles and responsibilities of all 

the staff are clearly outlined and provide periodic training to upgrade  the knowledge and skills of the 

laboratory personnel. This would ensure that the 

laboratory is abreast with contemporary diagnostic methodology as well as maintain quality in the 

services rendered. 

 

 

Equipment and supplies 

The virology laboratory should be provided with adequate equipment which should take into account 

certain general principles, i.e. it should be:  

Designed to prevent or limit contact between the operator and the infectious material (e.g. biosafety 

cabinets, electronic pipetting aids, etc.)  

Constructed of materials that are impermeable to liquids, resistant to corrosion and meet structural 

requirements. 

Should be free of sharp edges, burrs and unguarded moving parts. 

Designed, constructed and installed to facilitate simple operation and provide for ease of 

maintenance, cleaning, decontamination and certification testing. Glassware and other breakable 

materials should be avoided wherever possible. 
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A list of essential and desirable equipment required for a virology laboratory is listed below.  

Essential equipment 

 Biosafety cabinets Class II – Three (one for handling cell cultures, one for handling stock 

viruses and one for processing clinical specimens). 

 One incubator and two CO2 incubators (one for uninfected cell cultures and the other for 

infected cell cultures). 

 20 °C and –70 °C freezers. 

 Inverted light microscope. 

 Fluorescent microscope with photography attachments. 

 Filtration apparatus for preparation of tissue/cell culture media. 

 Refrigerate centrifuge. 

 water bath. 

 pH meter 

 Magnetic stirrer. 

 Vortex mixer. 

 Electronic balance for weighing chemicals. 

 Elisa Reader and washer. 

 Micropipttes ( 100ul, 200 ul, 20 ul). 

 Multi-channel pipettes – 8 and 12 channel pipettes (20-200 ul and 50-300 ul). 

 Autoclave – Two ( one for decontamination and one for sterilization). 

 Hot air oven for sterilizing glassware. 

 One personal computer with printer, photocopier, fax machine and telephone lines. 

 PCR machine ( conventional and real-time). 

 Gel electrophoresis apparatus. 

 UV transilluminator. 

 Ice-making machine. 

 Liquid nitrogen containers. 

 Water purification/distillation system, which provides high-grade water suitable for tissue 

culture work. 
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 Glassware such as volumetric flasks, measuring cylinders, pipettes (1 ml, 2 ml, 5 ml and 10 

ml), conical flasks, reagent storage bottles (50 ml, 100 ml, 250 ml, 500 ml and 1000 ml). 

 Electric brushing machine and automatic pipette washer. 

 Desirable equipment 

 Shaker water bath. 

 Rocking platform. 

 Ultracentrifuge. 

 

Reagents and supplies 

A diagnostic virology laboratory requires a whole range of reagents and supplies. 

Most of the reagents and supplies listed below are generic and would suffice for the 

diagnosis of a variety of viral infections. 

 Diagnostic kits as per requirements of the laboratory 

 Tissue culture media 

 Foetal bovine serum 

 Fluorescent conjugates 

 ELISA plates, antibodies and conjugates 

 Analytical-grade fine chemicals for preparation of buffers 

 Sterile tissue culture plastic ware (25 cm2 and 75cm2 flasks, 24 and 96 well plates, Petri 

dishes, tissue culture tubes centrifuge tubes and pipettes) 

 V-bottom polystyrene microtitre plates for haemagglutination 

 Serum storage cryovials and boxes 

 Micropipette tips 

 PCR tubes 

 PCR reagents (Taq polymerase, reverse transcriptase, primers, probes and agarose) 

 DNA and RNA extraction kit  

 

 


