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MICROBIAL CONTROL

              Answer questions on work sheet.


    
Terminology

A.
Sterilization - kills all microbes present

B.
Disinfection - reduces the number (control) of pathogens

C.
Sanitization - reduction in number of microbes present to safe (accepted) levels

D.

Two types of methods of microbial control

1.
Physical methods

2.
Chemical methods

Physical methods

A.
Heat

1.
Most common method, effective, least expensive

2.
Denatures (coagulates) cell proteins (enzymes)

3.
Two forms:  moist heat, dry heat




B.
Moist heat methods
1.
Boiling

a.
98 -100SYMBOL 176 \f "Symbol"C/10 min.

b.
Inactivates most vegetative cells, not heat-resistant forms


 (endospores, some viruses & bacterial toxins)

c.
Drinking water, canning jars, etc.






2.
Autoclave - steam under pressure, ( temperature steam 

a.
15# pressure/121SYMBOL 176 \f "Symbol"C/15 - 20 min.

b.
Destroys all forms - sterilization

c.
In addition to coagulating proteins, causes hydrolysis

d.
Media, surgical instruments, etc.






3.
Pasteurization

a.
Heat material, holding at specific temperature for specific length of time, cool rapidly

b.
Low Temperature Long Term (Holding) method: 62SYMBOL 176 \f "Symbol"C for 30 min.

c.
High Temperature Short Term method:  72SYMBOL 176 \f "Symbol"C for 15 sec.

d.
Ultrahigh Temperature method: 140(C/15 sec.; 149(C/0.5 sec.

e.
Inactivates pathogens, reduces total microbial population 

f.
Does not sterilize

f.
Dairy products, wine, beer, etc.



C.
Dry heat methods





1.
Hot air ovens

a.
160 - 170SYMBOL 176 \f "Symbol"C/2 - 3 hrs.

b.
Causes oxidation of  microbes, sterilizes

c.
Used when moisture undesirable - glassware, metals, powders or petroleum-based products (oils).

2.
Incineration

a.
Burning - oxidation

b.
Must be complete

c.
Regulations to control release of ashes, odor 

d.
Used to destroy disposable items, soiled dressings, 


tissue specimens.

e.
Flaming loop, tubes - form of incineration




D.
Filtration 

1.
Solids physically separated from liquids by passage through filters with extremely small pores (porcelain, ground glass, diatomaceous earth, asbestos, sand, membrane filters)

2.
Liquids mechanically forced or pulled through (using a vacuum) filters which trap microbes

3.
Does not sterilize unless pore size small enough to trap all organisms

4.
Uses:  materials (media, medications) that can't be heated, beer and wine, swimming pools and spas, sewage, air, testing water or air for organisms or allergens




E.
Radiation




1.
Two types commonly used

a.
Ionizing rays (X-rays, gamma rays)

b.
Nonionizing rays (UV light)

2.
Cause lethal changes in DNA, denatures proteins 


(produces hyperactive ions and free radicals)

3.
UV light

a.
Of limited use, cannot penetrate materials 


(cloth, glass, paper, etc.)

b.
Used to reduce number organisms in air, on clean surfaces

4.
Gamma rays, X-rays 

a.
More effective, can penetrate materials

b.
Used to sterilize plastics, medications, foods (retards spoilage)



F.
Methods used for preservation


1.
Increased osmotic pressure

a.
High concentrations of salt, sugar

b.
Dehydrates cells, more effective against bacteria than fungi

c.
Use:  food preservation


2.
Desiccation

a.
Drying, removal of water

b.
Retards, but does not always kill

c.
More effective against bacteria than fungi

d.
Use:  food preservation

3.    Acid, alkaline pH

a.
Inactivates enzymes, inhibits growth

b.
Does not always destroy microbes

c.
Uses:  acid pH (benzoic, sorbic, propionic acids) - food preservation

4.
Decreased temperatures

a.
Refrigerator

1)
5 - 10SYMBOL 176 \f "Symbol"C

2)
Retards growth, does not prevent growth

b.
Freezer

1)
Below OSYMBOL 176 \f "Symbol"C (-10SYMBOL 176 \f "Symbol"C)

2)
Prevents growth, does not kill all organisms


5.
Lyophilization - freeze-drying

a.
Materials rapidly frozen at temperatures well below OSYMBOL 176 \f "Symbol"C.  


(ice crystals formed are very small minimizing damage to cells)

b.
Exposure to vacuum while in frozen state to remove moisture

c.
Very effective (expensive) method of preservation 

d.
Uses: biological specimens (cultures), medications, foods 


    Chemical Methods




  A.
Two groups chemical agents

1.
Disinfectants - used on inanimate objects

2.
Antiseptics - used on viable tissues

  B.
Terms used to describe effect of chemical agents end in the suffix:

1.
"cide" - killing effect (bactericide)

2.
"static" - inhibits growth (bacteriostatic)


C.
  Action of chemical agents (disinfectants, antiseptics)

1.
Injury to cytoplasmic membrane or viral envelopes

a.
Solvents - dissolve lipids

b.
Affect pore size

c.
Causes leakage of cell contents, prevents absorption of nutrients, remove viral envelope.

2.
React on cell proteins (enzymes, cell components).

a.
Coagulation - inactivates proteins

b.
Chemical reactions with proteins    (hydrolysis, oxidation, attachment of atoms or chemical groups) 

c.
Causes changes in structure.

3.
Affect nucleic acids

a.
Inhibit replication

b.
Change in structure



   D.  Factors that determine the effectiveness of chemical agents

(disinfectants, antiseptics)

1.
Chemical structure (form) of agent - may be more effective in one form than another.

2.
Water soluble - absorbed by microbes

3.
Stable in solution - not affected by pH, heat, light, etc.

4.
Low surface tension - increases ability to spread and adhere to surfaces

5.
Temperature - 10SYMBOL 176 \f "Symbol" increase doubles activity of chemical agent (increases absorption, cell metabolism).

6.
Concentration - influences absorption and action of chemical agent.

7.
Time - required to affect microbes varies

8.
Presence of organic material - retards penetration of chemical agent (object must be cleaned thoroughly before treated with chemical agent).

E.
READ:  Families of chemicals used as germicides and their action on microbes.

F.
Gas sterilization - Ethylene Oxide

1.
Inactivates proteins, acts on nucleic acids

2.
Destroys all types microorganisms - sterilizes

3.
Has ability to penetrate any material

4.
Disadvantages - explosive, carcinogenic, toxic

5.
Process carried out in gas autoclave

6.
Mix ethylene oxide with CO2 (80%, 90%) - inert gas

7.
Requires 3 - 12 hours to sterilize, 8 - 12 hours to allow evaporation of gas

8.
Uses:  plastics, rubber goods, pre-wrapped disposable items and other heat, H2O sensitive objects

  Hospital sanitation and infection control

A.
Asepsis - absence of pathogens

B.
Nosocomial infections - hospital acquired

C.
Maintaining aseptic conditions important because:

1.
Increased number pathogens (many antibiotic resistant forms)

2.
Decreased resistance of patient (more susceptible)

D.
Carrier - individual whose normal flora includes a pathogen without experiencing symptoms of disease, can transmit pathogen to others

E.
READ:  Essay on hospital sanitation and the infection control practitioner.



(pg. 5 of handout)

ESSAY: Hospital Sanitation and the Infection Control Practitioner


Maintaining sanitation in a modern hospital is becoming an increasingly complex for task for several  reasons. First, far more patients with infectious diseases

are treated in hospitals today than a decade ago. Second, more techniques are available to assist with maintaining sanitation -- disposable equipment and supplies, more complex isolation procedures, and advances in sanitizing agents and equipment. Using these techniques improves sanitation, but it also makes more work for the hospital staff. Third, and most important, increasing numbers of pathogens are becoming resistant to antibiotics, and these organisms are especially common in hospitals where antibiotics are in common continuous use. Hospital-acquired infections, (nosocomial infections) are therefore a constant threat to the lives of already seriously ill patients. We will focus on sterilization and disinfection procedures used to limit the spread of nosocomial and other infections in hospitals.


The most likely mode of transmission of infections in a hospital is by direct contact, as when a health-care worker touches an infected patient and fails to wash his or her hands before touching another patient. Indirect contact, as with contaminated equipment, and airborne transmission of pathogens are less frequent modes of transmission.


Certain characteristics of the hospital environment make it a particularly likely place to acquire an infection. Because people with infections come to hospitals for treatment, the density of pathogens is greater in hospitals than in most other environments. The movements of hospital personnel and visitors and even air currents from elevator shafts tend to spread microbes throughout the hospital.


Several procedures are used to minimize the spread of infection in a hospital. Each room is disinfected after a patient is discharged and before another patient occupies it. Floors are regularly mopped with disinfectant solutions, and carpets are kept dry and vacuumed often. Linens, especially those from patients with infections, are placed in plastic bags before being dropped into a laundry chute. Strong detergents and very hot water (74(C for 25 min.) are used for laundering hospital linens. Food is heated to an internal temperature of 74(C and kept covered and above 60(C until it is served. Dishes are washed at 60(C for 20 sec. and rinsed at 82(C for 10 sec. Electronic air filters that ionize airborne microbes are installed in ventilating systems, especially those that serve critical care units, burn units, and nurseries.


Hospital personnel can minimize the risk of infecting themselves and others in several ways. The single most important way is by thoroughly washing their hands between patient contacts. Another way is by receiving appropriate immunizations. Personnel should be immunized against diphtheria and tetanus and against hepatitis B if they will have contact with blood or other potentially infectious fluids. They should also be immunized against measles and mumps if they have not had those and against influenza if they are susceptible to frequent pulmonary infections. Personnel can also learn and practice good aseptic techniques and carry out recommendations of the hospital’s employee health programs.


Hospitals are ethically and legally responsible for patients acquiring nosocomial infections. In fact, to maintain accreditation by the American Hospital Association, hospitals must have a program that includes surveillance of nosocomial infections in both patients and staff, a microbiology laboratory, isolation procedures, accepted procedures for the use of catheters and other instruments, general sanitation procedures, and a nosocomial disease education program for 

staff members. Most hospitals have an infection-control practitioner (ICP) to manage such a program. The goal of the program is to engage all hospital personnel in active measures to prevent infections.


If you are considering a career in health care and you would like to help protect people from the spread of infections in hospitals, you may want to consider a career as an ICP. You will need to qualify for this specialty through a registry exam offered by the Association for Practitioners in Infection Control (APIC). It requires knowledge of both microbiology and patient care techniques. Among currently registered specialists, some were first trained as microbiologists and many as nurses.


The duties of an ICP include surveillance and identification of infections, supervision of, or collaboration with, the hospital’s employee health program, keeping up-to-date on newly available immunizations to determine which ones hospital personnel should receive, assisting with studies of antibiotic use in infection control and detection of resistant organisms, and providing instruction to new staff on antiseptic techniques and the hospital’s infection-control program, including isolation procedures.


Some specific and effective means of infection control are as follows: When physicians, nurses, and other staff members wash their hands thoroughly with soap and water between patients, they can greatly reduce the risk of spreading diseases among patients. Scrupulous care in obtaining sterile equipment and maintaining its sterility while inserting and using catheters and other invasive instruments are also important factors. The use of gloves when drawing blood or handling infectious materials, such as dressings and bedpans, is a third way to prevent infections.


Other techniques are needed to minimize the development of antibiotic-resistant pathogens. Routine use of antimicrobial agents to prevent infections has turned out to be a misguided effort because it contributes to the development of resistant organisms. Therefore, some hospitals maintain surveillance of antibiotic use. Antibiotics are given for known infections but should only be given prophylactically (as a preventive measure) in special situations. Prophylactic antibiotics are  justified in surgical procedures, such as hysterectomies, colorectal surgeries, and repair of traumatic injuries, and repair of traumatic injuries, where the surgical field is invariably contaminated with potential pathogens. They also are justified in immunosuppressed patients and excessively debilitated patients, where natural defense mechanisms may fail.


If all the known techniques for preventing nosocomial infections were rigorously practiced, the incidence of such infections probably could be reduced to half the present level. 

Adapted from: Microbiology, Principles and Applications, Second Edition, Jacquelyn Black 
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