PART II - TEACHING GUIDE


QUALITY CONTROL
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OVERVIEW:





14a. Describe the actions required to maintain quality control in the microbiology laboratory.





  (1)  Daily monitoring; preventive maintenance of equipment





  (2)  Reagents, control, and stock cultures





14b. Describe methods of sterilization and disinfection in the laboratory environment.





  (1   Moist heat





  (2)  Dry heat





  (3)  Steam under pressure





  (4)  Ethylene Oxide gas





  (5)  Ultraviolet light





  (6)  Filtration





  (7)  Cidal action on spore and/or vegetative bacteria for:





    (a)  70% alcohol





    (b)  3% phenol





    (c)  2% glutaraldehyde





    (d)  10% Bleach 





    (e)  Idophors
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PRESENTATION:





14a. Describe the actions required to maintain quality control in the microbiology laboratory.





  (1)  Daily monitoring; preventive maintenance of equipment





    (a)  Standardization of procedures - assures the highest quality of technical performance





    (b)  Standardization of equipment - results are routinely reproducible and accurate





    (c)  Regular inspections





      1  Results recorded





      2  All elements of performance for:





        a  Equipment





        b  Heat





        c  Media





        d  Reagents





        e  Any other factors - physical or chemical - that may affect test results





    (d)  Temperature controls of equipment- daily or more frequent checks must be made,  recorded, and initialed for:





      1  Incubation:  35oC, 42oC or others as desired





      2   Refrigeration:  2-8oC





      3  Waterbaths:  37oC, 56oC or others as needed





      4  Freezers:





        a  -20oC for routine use





        b  -70oC for long term storage and stock culture





      5  Heating blocks - temperature can only vary by +/- 1oC from standard





  (2)  Reagents, control, and stock cultures





    (b)  Quality Control in media preparation








      1  Sterility checks and growth characteristics





        a  CAP requires records be maintained





        b  Manufacturer's QC can now be accepted 





        c  QC must be performed on each newly prepared lot of media





      2  Routine cultures for monitoring routine media





        a  ATCC (American Type Culture Collection) strains must be used





        b  Growth and no growth reactions must be tested.  For example:





          1  CNA





            a  Strep. faecalis - growth





            b  S. aureus - growth





            c  P. aeruginosa - no growth





          2  CTA sugars





            a  Glucose + N. gonorrhoeae  - acid





            b  Maltose + N. gonorrhoeae  - no change





            c  Sucrose + N. gonorrhoeae  - no change





            d  Lactose + N. lactamica - acid





          3  Sheep Blood Agar





            a  Group A Strep. - growth + beta hemolysis 





            b  S. mitis - growth + alpha hemolysis





          4  TSI





            a  P. mirabilis K/A, gas. H2S





            b  E. coli  A/A, gas





            c  P. aeruginosa - no change





          5  Modified Thayer Martin





            a  Selective for N. gonorrhoeae and N. meningiditis





            b  Inhibitors





              (1)  Colistin - inhibits GNR








              (2)  Nystatin - inhibits yeast





              (3)  Vancomycin - inhibits GP organisms





              (4)  Trimethoprim - inhibits swarming Proteus





      3  Maintenance of test organisms





        a  Lyophilized cultures - freeze dried





        b  Storage





          1  General consideration





            a  Use 18 hr. cultures





            b  Quick freeze using alcohol and dry ice





            c  Inoculate broth but do not allow to grow





          2  Skimmed milk - dehydrated milk made according to manufacturer's directions





          3  Sheep or rabbit blood - use 1 ml aliquots 





          4  TSB with glycerol - glycerol helps stabilize 





        c  To use the stored organism





          1  Remove from freezer





          2  Thaw





          3  Streak on appropriate media





          4  If out no longer than 30 min. the rest of the tube may be re-frozen





    (c)  Stains and Reagents - including gram stains





      1  Gram stains





        a  Date of preparation and expiration must be on label





        b  GP - purple





        c  GN - red





        d  Morphology





        e  1 Gram Stain for each counted on workload report





      2  Reagents








        a  Name of reagent





        b  Date prepared or received





        c  Date opened and expiration





        d  Tech's initials





        e  Must be checked and results recorded by lot number





          1  When opened





          2  Periodically with use





        f  Use known ATCC organisms





        g  Record on workload report as a QC test 





      3  Biochemical controls





        a  Must test for





          1  Growth





          2  Lack of growth





          3  Characteristic reactions





        b  Manufacturer's directions must be followed





      4  Antisera control





        a  Follow manufacturer's instructions using water, saline, or broth





        b  Use positive and negative controls with each procedure





        c  Each separate test and/or control is counted as one serotype on workload report





  (3)  Governing organizations





    (a)  NCCLS - National Committee for Clinical Laboratory Standards





        1  Make recommendations on QC in the laboratory





        2  Publishes standards to be followed





      3  Regularly re-evaluates and updates standards





    (b)  CAP - College of American Pathologists





      1   Same function as NCCLS to establish and publish QC standards





      2  Administers Proficiency Testing for laboratory accreditation








      3  Performs on-site inspections of laboratories for accreditation





    (c)  JCAH - Joint Commission for  Accreditation of Hospitals





      1  Inspects and accredits hospitals





      2  Generally accepts CAP inspections for laboratory accreditation





14b. Describe methods of sterilization and disinfection in the laboratory environment.





  (1)  Definitions





    (a)  Sterilization is the use of either  physical or chemical agents to eliminate all viable microorganisms, including spores.





    (b)  Asepsis





      1  Absence of bacteria or other organisms





      2  Sterile conditions


 


      3  Normal for internal body fluids





      4  Difficult to prove in the laboratory





    (c)  Antisepsis refers to the inhibition of pathogens usually by topical agents used on living tissue.





      1  Handwashing is the most effective method of avoiding crossinfection





      2  The most common  mode of transmission of noscomial pathogens is direct contact





    (d)  Disinfectants eliminate almost all pathogenic microorganisms, but not necessarily all   microbial forms from inanimate objects. 





  (2)  Purpose of Sterilization - To remove or destroy all microorganisms without rendering ineffective  the material being sterilized. 





  (3)  Types of Sterilization 





    (a)  Physical Agents and Methods: 





      1  Autoclaving - Steam under pressure. This is the best all-around method for  Bacteriology use: 





        a  Steam under pressure is very effective because temperature is higher and  penetration of the steam is more thorough. 





        b  Organisms are destroyed through denaturation of protoplasmic coagulation. 








        c  Media and most contaminated waste can be successfully sterilized by autoclaving 15- 20 minutes at 15 PSI and 121oC.





        d  Kilit Ampules or Spore Strips impregnated with B. stearothermophilus should be used in each steam autoclave load:





          1  Spore Strips or Kilit ampules for steam sterilizers should be incubated for 7 days at 56oC in thioglycollate broth.





          2  Growth of the Bacillus indicates failure of sterility for that load.





        e  Spore Strips are also available containing B. subtilis for use with gas sterilizers. These are incubated for 7 days at 37oC.





      2  Tyndallization - Flowing Steam (Moist Heat):





        a   Material is subjected to 100oC on three successive days:





          1  The first heating kills the vegetative cells and bacterial cells, but does not kill  the spores.





          2  Heating on the second day kills the spores which will have germinated.





          3  Heating on the third day will kill any remaining viable organisms or spores.





        b  This method is recommended  when autoclave is not available.





      3  Inspissation kills by evaporative thickening of proteins in materials such as Loeffler's  medium or the egg in Lowensteins-Jenson's medium:





        a  Slanted tubes are subjected to 60-80oC for 30-60 minutes on 4 to 7 consecutive days.





        b  Not a reliable method of sterilization for other purposes.





      4  Dry Heat Sterilization:





        a  Dry air ovens are used for materials not damaged by heat.





        b  Glassware is an excellent example.





        c  Sterilization is accomplished by oxidation of intracellular constituents using heat:





          1  Use 172oC (342oF) for 1 hour; 160oC (320oF) for 2 hours; and 121oC (250oF) for 6 hours.





          2  Use for tubes, pipettes and other non-liquid materials.








      5  Ethylene Oxide gas is a type of gas sterilization employed to materials that may be damaged by other means.





        a  This method  requires exposure longer than 6 hours and is relatively expensive





        b  Many medical instruments are pre-sterilized this way   





      6  Ultraviolet Radiation - This method is widely used in protecting sterile rooms or for sterilizing a room known to be contaminated with harmful  bacteria, as in an AFB laboratory:





        a  In media factories, a sterile work room may be established.  Entrance may be gained only through passageway flooded  with UV light. Person must protect his eyes with appropriate glasses.





        b  At the end of each work day or following accidental contamination, a UV floodlight  may be used to sterilize surfaces of the laboratory for a timed periods.





      7  X-Ray and Gamma Rays:





        a  X-ray has a lethal effect on cells, tissues and other organic materials. It is used medically in treatment of cancers.





        b  Gamma Ray - Similar to X-ray. Used for sterilization of certain food products or  freeze dried products.





  (4)  Filtration (Mechanical Sterilization)





    (a)  Useful method for substances altered by high temperatures.





    (b)  Used for such materials as media, urea, serum, plasma, carbohydrates and antibiotics.       





    (c)  Types of Filters: 





      1  Unglazed porcelain 





      2  Compressed asbestos 





      3  Membrane filters





  (5)  Chemical 'Sterilization' is Really Chemical Disinfection





    (a)  Chemicals used are those lethal to bacteria. Two commonly used chemical disinfectants for the laboratory:





      1  Thymol crystals can be used to sterilize a 20-fold concentration of urea or a 20%  carbohydrate solution.





      2  Phenol up to 5% solutions will kill bacteria on work surfaces and retains it's killing effect for several hours. This is the best all-around laboratory disinfectant.








  (6)  Characteristics of Good Disinfectants





    (a)  High Level Disinfectants:





      1  Can kill large numbers of endospores under severe test conditions. 





      2  24 hours are required for killing the spores.





      3  High level disinfectants will, with reasonable assurance, kill viruses. 





    (b)  Intermediate Level Disinfectants:





      1  Do not kill spores but do kill tubercle bacillus.





      2  These disinfectants are also effective against fungi as well as small viruses and lipid  and non-lipid medium sized viruses. 





      3  Some of the most widely used liquid germicides fail to destroy picarnoviruses which  include the cold virus and the enteroviruses.





    (c)  Low level disinfectants cannot be relied on to destroy within the a practical period of time, bacterial spores, tubercle bacilli or small non-lipid viruses. They can and are useful in  actual practice because they can kill the vegetative forms of bacteria and fungi as well as  medium sized lipid-containing viruses.





  (7)  Response of Microorganisms to Physical and Chemical Stresses





    (a)  In order, from most resistant to easiest killed:





      1  Endospore





      2  Tubercle bacilli





      3  Fungal spores





      4  Small lipid or non-lipid viruses





      5  Vegetative fungi





      6  Medium sized or lipid viruses





      7  Vegetative bacterial cells 





    (b)  Among the vegetative bacteria, more resistant are:





      1  Antibiotic resistant hospital strains of Staphylococci 





      2  Staphylococci





      3  Enterococci








      4  Pseudomonas 





      5  Klebsiella





      6  Enterobacter





      7  Serratia





  (8)  Recommended Disinfectants and Their Uses





    (a)  Phenol Compounds - The most satisfactory, general purpose disinfectant for the  Bacteriology section:





                    1   The standard by which other disinfectants are categorized.





      2  The phenol coefficient is the term used to compare the effectiveness of phenol with other disinfectants.





    (b)  Quaternary Ammonium Compounds - Cationic detergents, bactericidal, non-poisonous to  man and are frequently used as antiseptics.  Benzalkonium chloride, Zephiran,  Hexochlorophene and Phisohex are examples.





    (c)  Detergents - There are three types of detergents:





      1  Cationic - See above.





      2  Anionic - Soaps and fatty acids; more effective against gram positive organisms. 





      3  Nonionic - Detergents such as these are not as satisfactory as disinfectants. 





    (d)  Iodophors - Recently evolved; are the iodophors such as Betadine 


which are becoming       more widely used.





�
CONCLUSION ( 5 min.) 





SUMMARY:





14a. Describe the actions required to maintain quality control in the microbiology laboratory.





  (1)  Daily monitoring; preventive maintenance of equipment





  (2)  Reagents, control, and stock cultures





14b. Describe methods of sterilization and disinfection in the laboratory environment.





  (1)  Moist heat





  (2)  Dry heat





  (3)  Steam under pressure





  (4)  Ethylene Oxide gas





  (5)  Ultraviolet light





  (6)  Filtration





  (7)  Cidal action on spore and/or vegetative bacteria for:





    (a)  70% alcohol





    (b)  3% phenol





    (c)  2% glutaraldehyde





    (d)  10% Bleach 





    (e)  Idophors
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