Content sheet 3-10: Monitoring Equipment Used in the 
  Microbiology Laboratory
	Rationale
	A short discussion of equipment specifically used in the microbiology laboratory is covered briefly in this section because working with living organisms requires special handling.  
Many organisms are sensitive to specific temperatures and/or atmospheric conditions, so incubators, freezers and refrigerators must be monitored to insure that the desired conditions are maintained.  Other equipment used in the laboratory such as centrifuges, microscopes, autoclaves, pH meters, balances, and pipettes must be checked for proper functioning.



	Incubators and refrigerators

[image: image1.wmf]

	The temperatures of incubators and refrigerators should be recorded as soon as they are opened in the morning and before ambient temperature can affect them. To facilitate that process tape a log sheet on the door of the instrument and complete daily. Some thermometers are built into the door so the temperature can be seen without exposing the inside to room temperature, but their temperatures should still be recorded.  Incubators that are used to enhance atmospheric conditions such as carbon dioxide (CO2) and anaerobic conditions should also be checked and results recorded.

If candle jars are used to generate CO2, a growth control plate with a CO2 sensitive organism should be incubated along with plates from patients’ samples as it is difficult to monitor the exact amount of CO2 in the jar.

If any problems are noted, corrections should be made immediately.  If cultures have been incubated in incubators in which temperature or atmospheric conditions were not maintained for a significant length of time, primary samples should be re-plated. If an adequate sample is not still available a new one should be obtained from the patient.  As a rule, all samples should be kept until the report is finalized.

	Autoclaves

	Staff operating the autoclave must receive training that covers detailed instructions for use and safety precautions. Autoclaves are used to sterilize material used in the microbiology laboratory to prevent contamination of samples being testing and to decontaminate waste material before it is discarded. 

When operating an autoclave it is important to be sure the temperature is high enough to kill any organisms.  Chemically treated tape strips with indicators that change color at a prescribed temperature are often used.  A color change shows that the autoclave achieved the desired temperature.  Cards and discs are also available and demonstrate similar sensitivity to temperature.
When using these indicators, they should be placed inside the batch – not just on the outside surface. 

Biological indicators use glass vials containing specific concentrations of temperature resistant spores of Bacillus stereothermophilus.  A color change in the vials shows a pH change indicating that the spores were killed in the autoclave. 
Biological indicators are superior to chemical indicators because they not only show that the temperature has been met, but they also verify that desired time and pressure were achieved during the sterilization process. 
Remember that if the autoclave was overloaded or if the volume was too great, the material may not be sterile even if the indicators work.  Procedure manuals should describe the maximum load that can be used in each autoclave.  

A log book should be kept for each autoclave or other means of sterilization.  Maintain the following information:  

· date that the material was sterilized;
· start and end time of sterilization;
· maximum temperature achieved;
· number of trays or baskets included in the run;
· results of indicator;
· signature of user.


	Microscopes
	The microscope is one of the most valuable tools available to laboratory staff, but is often poorly maintained.  Dirty, contaminated, or damaged lenses make reading and interpretation of material difficult and unreliable. Always keep non-immersion lenses free of oil.  

Establish Kohler illumination so the light source will illuminate the sample for maximum viewing. Kohler illumination will eliminate the need to move the condenser up and down when changing lenses, a common misuse of the microscope.  

Always focus on objects using the 10x lens first and then rotate to other lenses as needed.  This single process will prevent scratching of higher powered lenses.

If the microscope is used to measure the size of a substance such as a parasite egg, it must be equipped with an ocular micrometer.  The micrometer should be calibrated on a regular basis.

All staff should be trained on proper care and use of the microscope using accepted references.
Refer to the CD-ROM for: Microscope maintenance, Presentation 3, Optional Slides 1-26.


	Biological safety cabinet
	Biological safety cabinets (BSC) are enclosed work stations intended to protect both the worker and the biological sample from contamination. 
For information, refer to content sheet 3-9.
Refer to the CD-ROM for:

· Biohazards: Selection, Installation and Use of Biological Safety Cabinets (54-page pdf-format document );

· Module 4  Requirements for Purchasing a Biological Safety Cabinet Class II example.
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