 



       ASEPSIS


Aspects of history of asepsis:

    The beginning was in a killing of microorganisms from the sur​​​​face of wound - antisepsis, but later in 1880 it was decided to prevent the contamination of wound surface by the microor​ga​nisms - asepsis. The antisepsis was changed in to asepsis.


After the investigations of Lister everybody saw that car​bo​​lic acid is not the drug of choice, because, principally, this che​mical substance is organothropic poison and have a lot of si​de effects.


In 1878, Buchner successfully used boiling of surgical ins​t​ru​ments.


In 1881 Koch and Lephler for the decontamination of surgi​cal instruments used flowing steam of boiling water.

    In 1882, in Bon the first autoclave was created.

    In 1890 the first sterile rubber gloves were used by Hals​ted.


With that a new era of asepsis started, and everybody for​got the antisepsis. But life showed, that only interaction of asepsis and antisepsis can be successful in the prevention of put​ridial complications.


Definition:

 
Surgical Asepsis means the prevention of the access of  mic​​​​roorganisms in an operative wound. 


This can be achieved by the methods designed to destroy bac​​teria or remove them from all ob​jects coming in contact with the wound. Various physical, che​mi​cal and biological methods of asepsis can be used.


Modern surgery is aseptic not only in the use of sterile  ins​t​​​ru​ments, sutures, dressings and wearing of operating per​so​nal sterile gowns, rubber gloves, but also providing operations and treatment of patients in a special germ-free isolators and sterile environment.


Principles and practices of surgical asepsis


Surgical asepsis is indicated in the following instances:


1. Whenever the client's skin is intentionally perforated for therapeutic reasons, such as by a scalpel to make a surgical in​cision.


2. Whenever the skin is unintentionally diseased or in​ju​red, eg. by a burn or ulceration.


3. Whenever a body cavity that is considered sterile, such as the uri​nary bladder, is entered by a catheter or surgical instru​ment.


The nine basic principles of surgical asepsis and the practices that relate to each principle follow:


1. All objects used in a sterile field must be sterile. 


- All articles are sterilized appropriately by dry or moist heat, chemicals, or radiation before use.


- Sterile articles can be stored for only a prescribed ti​me; after that, they are considered unsterile.


- Always check a package containing a sterile object for in​tact​ness, dryness, and expiration date. Any package that ap​pears already open, torn, punctured, or wet is considered unste​ri​le. Never assume an item is sterile.


- Storage areas should be clean and dry.


- Always check the sterilization dates and periods on the labels of wrapped items before using the items.


- Always check chemical indicators of sterilization before using a package. The indicator is often a tape used to fasten the package or container inside the package. The indicator chan​ges color during sterilization, indicating that the ste​ri​li​za​tion cycle has been completed. If the color change is not evi​dent, the package is considered unsterile. Commercially prepared sterile packages may not have indicators but are marked with the word "sterile".


2. Sterile objects become unsterile when touched by un​ste​ri​le objects.


- Handle sterile objects that will touch open wounds or en​ter body cavities only with sterile forceps or sterile gloved hands.


- Discharged or resterilize objects that come into contact with unsterile objects.


- Whenever the sterility of an object is questionable, as​su​me the article is unsterile. 


3. Sterile items that are out of vision or below the waist level of the nurse are considered unsterile.


- Once left unattended, a sterile field is considered un​ste​rile.


- Sterile objects are always kept in view. Nurses do not turn their backs on a sterile field.


- Only the front part of a sterile gown (from the waist to the shoulder) and the front part of the sleeves are considered sterile.


- Always keep sterile gloved hands in sight above waist level; touch only objects that are sterile.


- Once a sterile field becomes unsterile, it must be set up again before proceeding.


4. Sterile objects can become unsterile by prolonged expo​su​re of air:


- Areas in which sterile procedures are carried out are kept as clean as possible by frequent damp cleaning with deter​gent germicides.


- The personnel's uniform is kept clean and dry.


- The hair of operative personnel is kept clean and short or enclosed in a net to prevent hair from falling on sterile ob​jects. Micro​or​ga​nisms on the hair can make a sterile field un​ste​rile. 


- Surgical caps are worn in operating rooms, delivery rooms, and burn units.


- Sneezing or coughing over a sterile field can make it un​ste​rile because droplets containing microorganisms from the res​piratory tract can travel 3 feet. Some specialists recommend that masks covering the mouth and the nose should be worn by any​​​one working over a sterile field or an open wound.


- Persons with mild upper respiratory tract infections must wear a mask or retain from carrying out sterile procedures.


- Anyone working over a sterile field keeps talking to a mi​​​ni​mum. The nurse averts the head from the field if talking is necessary. 


- The nurse refrains from reaching over a sterile field un​less sterile gloves are worn and from moving unsterile objects over a sterile field because microorganisms can fall onto it. Al​ways reach around a sterile field or carefully turn it by reac​hing under the wrapped or by touching the wrapped edges.


- Sterile objects are moved as little as possible within the sterile field to minimize the danger of contact with unste​ri​le fields.


- Doors are closed and traffic is kept to minimum in areas where a sterile procedure is being performed because moving of air can carry dust and microorganisms.


- Sterile draped tables in the operating room or elsewhere are considered sterile only at surface level.


- Any article that falls outside the edges of a sterile field is considered unsterile.


- Sterile packages are opened by grasping only the outer ed​ges or corners of the coverings.


5. Fluids flow in the direction of gravity.


- Wet forceps are always held with the tips below the hand​les. When the tips are held higher than the handles, fluid can flow onto the handles and become contaminated by the hands un​less sterile gloves are worn. When the forceps are again poin​ted downward, the fluid flows back down and contaminates the tips.


- During a surgical hand washing, the hands are held higher than the elbows to prevent contaminants from the forearms from reaching the hands.


6. Moisture that passes through a sterile object draws mic​ro​​or​ganisms from unsterile surfaces above or below to the ste​ri​le surface by capillary action. 


- Sterile waterproof barriers are used beneath sterile ob​jects. Liquids (sterile saline or antisep​tics) are frequently pou​​red into containers on a sterile field. If they are spilled on​​to he sterile field, the barrier keeps the liquid from seeping be​neath it.


- The sterile covers on sterile equipment are kept dry. Damp surfaces can attract microorganisms in the air.


- When pouring sterile solutions into sterile containers, ca​re is taken to avoid dampening the sterile field.


- Sterile drapes that do not have a sterile barrier un​der​neath and that become moist are replaced.


7. The edges of a sterile field are considered unsterile.


- A 2.5 cm margin at each edge of an opened drape is con​si​de​red unsterile, since the edges are in contact with unsterile surfaces.


- All sterile objects are placed more than 2.5 cm inside the edges of a sterile field.


8. The skin cannot be sterilized and is unsterile.


- Sterile gloves are worn and/or sterile forceps are used to handle sterile items.


- Prior to a surgical aseptic procedure, the hands are was​hed to reduce the number of microorganisms of them.


9. Conscientiousness, alertness, and honesty are essential qualities in maintaining surgical asepsis.


- When a sterile object becomes unsterile, it does not ne​ces​sary change in appearance.


- The person who sees a sterile object become contaminated must correct or report the situation.


- A sterile field should not be set up ahead of time for la​ter use.




    Sterilization


Sterilization is the process of killing all microorganisms / bacteria, spores, viruses, mycotic agents and parasites /. 


It is ultimate to disinfection, but disinfection kills only vegeta​ting microorganisms, not spores. The practical  criterion of ste​ri​li​ty is the failure of microbial growth in bacterio​lo​gi​cal tests.


Contamination:


It means to come in contact with microorganisms and spores.


Hospital items that require sterilization:


- instruments sharp and blunt;


- glass items-syringe, test tube, glass appliances;


- needles of various types;


- gauze, cotton, towel, gown, bandage, swabs etc.;


- rubber and plastic items, catheters, drainage tubes, na​so​gastric tubes;


- enamelled items bowls, sutures;


- stitching materials - Thread, sutures;


- internal fixing orthopaedic items-steel rods, wires. 

    Sterilization can be achieved by either physical or chemical agents:

PHYSICAL:


A. Moist heat:


1. Boiling is commonly used method of sterilization of blunt instruments, glass items, hard rubber items like catheters and i/v sets etc. Most of the non-spore bearing organisms are kil​led by this method. Some spores still remain active by boi​ling.


Points to be remembered for sterilization by boiling:


- use enamelled or stainless steel container;


- the container should have cover lid;


- time of sterilization should me measured when water starts boiling not when switch is on heat or fire is put on:


- minimum period for boiling is 15 minutes;


- never put sharp instruments for boiling as it may render blunt;


- addition of small amount of Sodi-bicarb raises boiling point and prevents rusting of steel instruments.


2. Steaming under atmosphere pressure (steamers like Koch's or Arnold's) can be used for sterilizing under atmosphere pres​su​re. This is used in bacteriologic laboratory and not for nur​sing purposes in hospitals.

     3. Steam under pressure (Autoclave). This is routinely used for sterilization of surgical liners, gloves, gauze, cotton, glass items, rubber items. Application in steam under pres​su​re of 15 psi /pounds per square inch/ for 15 to 45 min will dest​roy all forms of life. The meter gauze on the lid of autoclave gives reading for amount of pressure.


Steam of boiling  water under pressure raises the tempera​tu​re to 121*C. Autoclave. This method is most popular because of its  high power of penetration microbiological efficiency, ease to control and economy of operation. Usually there is used 121*C of tempe​rature and 2 atm of pressure for 45 min.​


B. Dry heat sterilization


1. High-vacuum sterilization. A vacuum pump makes a  va​cu​um in the chamber, what raises the efficiency of penetration, and only 3 min are needed to achieve sterility rather than in the 20 min in a regular system.

     2. Hot air oven sterilization is commonly used for glass​wa​re, for the sterilization of talc, Vaseline, fats and oils, sharp instruments (knifes, blades). This met​​​hod means baking of material at 170*C /340* F/ for 1 hour.


3. Flaming. Scissors, scalpels, and forceps are dipped in a mixture of alcohol and directly flamed for sterilization.


4. Burning red hot. Platinum loops or needles can be di​rect​ly put to naked flame of spirit lamp or Bunsun burner till they are red hot for sterilization purpose.


5. Burning. Discarded materials like soiled dressings, da​ma​ged rubber items can be burnt to kill germs and spores to pre​vent contamination.

    C. Radiation sterilization refers to ionizing radiation by co​balt 60 sources /gama radiation/ and by electron accelera​tors /high energy electrons/.It is used for various heat-sensitive  ma​terial, such as sutures, plastics...

CHEMICAL STERILIZATION:


This method of sterilization and disinfection is by using chemical agents in a particular proportion and with a definite ti​me of contact. 


Points to remember for chemical sterilization:


- type of microorganisms to be destroyed;


- place of items of sterilization;


- concentration of chemical agent;


- contact period.


The spore-bearing organisms and acid-fast bacilli are less pro​ne to action of chemical agents than boiling and autoclaving. 


Chemical sterilization is currently achieved with a 2% aqueous solution of glutaraldehyde. This compound is an effecti​ve disinfectant for surgical, anesthetic and dental equipment, what is heatsensitive. Isopropyl alcohol may also be used for the chemical sterilization, but only in the absence of spores ste​​rilization can be effective.


The chemical agents used for sterilization or disinfection also can be used for antisepsis.


Halogen group.


This group consists of chlorine, bromine, fluorine and io​di​ne compounds, Darkin solution, Eusol and Iodoform. These are used for cleaning and disinfecting of skin. Tr. iodine (1:40) is irritant to mucous membranes. Iodine in non-irritant form (Be​ta​di​ne) is used for disinfecting mucous membranes of genito-uri​na​ry tract.


Mercurial preparations.


Phenyl mercuric nitrate and acetate in 1:10.000 solution are used for sterilizing of endoscopes, bronchoscopes, though the​​se instruments can be better sterilized by electric or for​ma​lin cabinet.


Phenol or carbolic acid.


This is strong corrosive disinfectant. If splashed on skin it should be immediately wiped off with methylated or surgical spirit. In strength of 1:20 it is used for badly infected li​nens, crockery and sanitary utensils.


Crude phenolic disinfectants.


These are otherwise known as black or white disinfectant fluid (phenyl, lysol, jeyer fluid, cyclin). White fluid is used with a contact period of 12 hours in 1:160 solution. For floor, soiled furnitures, laboratory and latrines and urinals phenyl is used in 1:160 solution. For sharp instruments black (lysol) or white fluid in pure form without dilution are commonly used for sterilization by dipping in a tray. Such instruments should be thoroughly cleaned by sterile water before using over skin or mucous membranes.


Aniline dayes and coal tar product.


Under this group comes Aeroflavine, proflavine, enflavine, ac​ridine, mercurchrome, Argyrol and Gention violet. Their effec​ti​​veness is reduced in the presence of pus or serum. They are mo​re effective in strepto-staphylo group of bacteria.


Formalin (40% formaldehyde).


It's used as disinfecting spray for books, leather artic​les, walls of room. 10% of formaldehyde is best suited for pre​ser​vation of specimen in jar.


Cloroxylenol and similar preparations.


Dettol and Osyl comes under this group. These are less irritating and less caustic than phenol or cresol. 1in 20 to 40 sol. is used. for hard washing or after shave lotion 1 in 40 to 1:100 sol. is used. In pure form it can be applied over skin and left till dry before surgical operation.


Saylon (0.8% chlorhexidine with 3% cetrimide).


It's used for various purpose like washing of hospital equip​ments, disinfection of soiled linen, mask, towels etc. and for spraying in ward, hand washing in 1:100 or 1:200 sol. 


Hydrogen peroxide solution.


It's used for irritation of wards and cleaning septic mouth conditions. It is non-poisonous and in presence of organic mat​ters it readily liberates oxygen and helps in separation sloughs.


Deodorants.


There are substances which remove ar mask odor like soap, det​tol, phenol, potassium permanganate. They are also antisep​tics depending on the strength. Potassium permanganate is disin​fec​tant for its oxidizing property. It is commonly used for garg​les available in market as Candys solution (1 to 60). In snake bite it can be used to ringe skin at the site of bite.

      Gas sterilization is used by the ethylene oxide. The kil​​​​ling action is slow, and an exposure period is needed from 3 to 6 hours. This method is used for delicate sterilization of surgical instruments with optical lenses, for tubing and plas​tic parts of heart-lung mashines, respirators. Ethylene oxide is most reliable when applied to clean, dry surfaces that do not ab​​sorb the chemical.


Electric instrument sterilization.


This is sterilized in formalin vapor cabinet but requires 24 hours exposure. In electrically operated formalin cabinet ste​rilizer, it takes 20 minutes. This can be sterilized in phe​nyl mercuric nitrate 1 in 10.000 solution.


There are special indicators to check the sterilization of instruments was finished or not:


- bacteriologic control;


- color changing indicators;


- liquid - solid, pure - solid state changing indicators.

