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What isContamination?

cell cultures is easily the most• Contamination of

common problem encountered in cell culture  

very seriouslaboratories, sometimes with  

consequences. Cell culture contaminants can be

divided into two main categories,

• Chemical contamination

• Biological contamination



ChemicalContamination

• Chemical contaminants such as impurities in media,

sera, and water, including endotoxins, plasticizers,

and detergents



BiologicalContamination

• Biological contaminants such as bacteria, molds,

yeasts, viruses, mycoplasma, as well as cross-

contamination by other cell lines.



• While it is impossible to eliminate contamination

entirely, it is possible to reduce its frequency and

seriousness by gaining a thorough understanding of

their sources and by following good aseptic

technique.

• This section provides an overview of major types of

biological contamination.



Bacteria

• Bacteria are a large and ubiquitous  

microorganisms.
group of unicellular

• They are typically a few micrometers in diameter, and can have

a variety of shapes, ranging from spheres to rods and spirals.

• Because of their ubiquity, size, and fast growth rates,

bacteria, along with yeasts and molds, are the most

commonly encountered biological contaminants in cell

culture.



• Bacterial contamination is easily detected by visual

inspection of the culture within a few days of it

becoming infected.

• Infected cultures usually appear cloudy, sometimes

with a thin film on the surface.

• Sudden drops in the pH of the culture medium are

also frequently encountered.



Bacterial Contamination inCulture



Bacterial Contamination inCulture



Culture media contaminated with bacteria (left) appear
turbid and yellow whereas non-contaminated media
(right) appear clear and red.



Yeasts

• Yeasts are unicellular eukaryotic microorganisms in the

kingdom of Fungi, ranging in size from a few micrometers

(typically) up to 40 micrometers (rarely).

• Like bacterial contamination, cultures contaminated with yeast

become turbid, especially if the contamination is in an

advanced stage.

• There is very little change in the pH of the culture

contaminated by yeast until the contamination becomes heavy,

at which stage the pH usually increases.









Molds

• Molds are eukaryotic microorganisms in the

kingdom of Fungi that grow as multicellular

filaments called hyphae. A connected network of

these multicellular filaments contain genetically

identical nuclei, and are referred to as a colony or

mycelium.



Molds

• Similar  

culture

to yeast  

remains

contamination,  

stable in the

the  

initial

pH of the  

stages of

contamination, then rapidly increases as the

culture becomes more heavily infected and  

becomes turbid.



Molds
• Under microscopy, the mycelia usually appear as

thin, wisp-like filaments, and sometimes as denser

clumps of spores.

• Spores of many mold species can survive extremely

harsh and inhospitable environments in their

dormant stage, only to become activated when they

encounter suitable growth conditions.



Mold Contamination



Contamination Control



Contamination Control



Viruses

• Viruses are microscopic infectious agents that take
over the host cell’smachinery to reproduce.
• Their extremely small size makes them very difficult

to detect in culture, and to remove them from
reagents used in cell culture laboratories.
• Because most viruses have very stringent

requirements for their host, they usually do not
adversely affect cell cultures from species other
than their host.





Viruses

• However, using virally infected cell cultures can present a

serious health hazard to the laboratory personnel,

especially if human or primate cells are cultured in the

laboratory.

• Viral infection of cell cultures can be detected by electron

microscopy, immunostaining with a panel of antibodies,

ELISA assays, or PCR with appropriate viral primers.



Mycoplasma

• Mycoplasma are simple bacteria that lack a cell wall, and

are considered the smallest self-replicating organism.

• Because of their extremely small size (typically less than

one micrometer), mycoplasma are very difficult to detect

until they achieve extremely high densities and cause the

cell culture to deteriorate; until then, there are often no

visible signs of infection.





Mycoplasma

• The effects of mycoplasma infection are more insidious
than those of bacteria and fungi, inducing several long
term effects in cell cultures. These include:

• Altered growth rate

• Morphological changes

• Chromosome aberrations

• Alterations in amino acid and nucleic acid metabolism



Mycoplasma

• Some slow-growing mycoplasma may persist in culture 
without causing cell death, but they can alter the
behavior  
culture.

• Chronic

and metabolism of the host cells in the

mycoplasma infections might manifest
themselves with decreased rates of cell proliferation,
reduced saturation density, and agglutination in
suspension cultures



Mycoplasma

• However, the only assured way of detecting

mycoplasma contamination is by testing the

cultures periodically using fluorescent staining,

ELISA, PCR, immunostaining, autoradiography, or

microbiological assays.





CrossContamination

• While not as common as microbial contamination,

extensive cross-contamination of many cell lines

with HeLa and other fast-growing cell lines is a

clearly established problem with serious

consequences.



• Obtaining  

periodically  

lines, and

cell lines

checking

practicing

from reputable  

the characteristics

good aseptic technique

cell banks,  

of the cell

are

practices that will help you avoid cross-contamination.

• DNA fingerprinting, karyotype analysis, and isotype

analysis can confirm the presence or absence of cross-

contamination in your cell cultures.



Antibiotic Usage

• Antibiotics should never be used routinely in cell culture, because

their continuous use encourages the development of antibiotic-

resistant strains

• allows low-level contamination to persist, which can develop into full-

scale contamination once the antibiotic is removed from media, and

• may hide mycoplasma infections and other cryptic contaminants.

• Further, some antibiotics might cross-react with the cells and interfere

with the cellular processes under investigation.



























• Steam sterilisation is usually carried out in a metal  
vessel known as autoclave, which can be filled with  
steam at a pressure greater than atmospheric  
pressure. Sterilisation can thus be achieved at  
temperatures considerably above the boiling point  
of water; laboratory autoclaves are commonly  
operated at steam pressure of 15 lb/in2, above  
atmospheric pressure, which corresponds to a  
temperature of 120°C.































Sterilization byfilters:

• The use of filters for sterilization of liquids often becomes

necessary, since the constituents of these liquids may get

destroyed at higher temperatures (dry heat or moist heat).

• Sterile filtration is a novel technique for heat- labile solutions.

The size of micropores of the filters is 0.1-0.2 µm.

• Filters, made from several materials are in use. These materials

include nylon, cellulose acetate, cellulose nitrate,

polycarbonate, polyethersulfone (PES) and ceramics.





PersonalHygiene

• When entering the laboratory it is important to wash hands since this will

remove dry skin and loosely adherent microorganisms which could

potentially contaminate cell cultures.

• Gloves should be frequently swabbed with 70% (v/v) sterile ethanol.

• Other personal protective equipment includes head caps and face masks,

but these are not always necessary, particularly when a class 2

microbiological safety cabinet is being used.

• Long hair should be tied back to remove obstruction and reduce the risk of

contamination.



• When working within the cabinet the operator should

remember that the air-flow does not make the

environment sterile but keeps it clean.

• Before any practical procedure is conducted the cabinet

should be stocked with all the materials required for the

experiment.

• In doing so the operator restricts the number of times

that their hand/arm is removed from the cabinet into a

non-clean environment



• Each item within the cabinet should be positioned

to minimise movement and traffic over the area

where cell culture operations are performed. Both

the rear and front of the cabinet should be cleared

to achieve maximum airflow.



• Flasks and dishes should be the last items to enter the

cabinet.

• All items that enter the cabinet must be sprayed with 70%

(v/v) sterile ethanol to prevent dust and particulates from

entering the cabinet.

• Twenty minutes should elapse before any tops or

containers are opened to allow the airflow to purge the

work area of particulates that may have been introduced.


