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Definitions

 Decontamination :
Rendering items  ready to be used safely.





Definitions

 Cleaning: Removal of any organic matters
& dirts as much as we can as by water &
soap.



Definitions

 Sterilization: The freeing of an article from
all living organisms including bacteria and
their spores.

 Disinfection: Removal of pathogenic
organisms but not including all spores.



A strategy developed by Dr. Earle H. Spaulding
for reprocessing contaminated medical devices.



Classification Items Examples Decontamination

Critical items 
(high risk)

Items that 
penetrate soft 
tissues

Surgical 
Instruments
IUD
Vascular catheters
implants

cleaning 

followed by 
sterilization

Semicritical 
items
(intermediate 
risk)

Items that in close 
contact with 
mucous 
membranes or 
with non intact
skin

Respiratory 
equipments, 
flexible 
endoscopes, 
laryngoscopes,
endotracheal 
tubes, 
thermometers,.

Cleaning 

followed by high 
level disinfection

Non critical 
item
(low risk)

Items that come in 
contact with 
normal and intact 
skin 
or inanimate 
environment

Stethoscope
Walls, floors,
ceiling,
Furniture, sinks.

Cleaning 

±
(intermediate 
or low level 
disinfection)













Endoscope washer



Decontamination

Physical

Filtration Irradiation

Chemical

Heat
dry & moist





◦ Highly toxic 
inflammable gas.

◦Uses:
Sterilization of an 

article not stand 

the heat as rubber 

catheters, cat gut 

or plastic syringes

Low temperature sterilization





 Plasma is the forth state of 
matter

 Produced in strong 
electromagnetic field

 The plasma is combined 
with H2O2

Uses:
Sterilization of an 
article not stand the 
heat as rubber 
catheters, cat gut or 
plastic syringes



Decontamination

Physical

Filtration Irradiation

Chemical

Heat
dry & moist



Sterilization by heat
A. Dry heat

• Inoculating wire, points of forceps

Red heat

• Scalpels, needles, mouth of culture tube, glass slide

Flaming

• Dead bodies, contaminated disposable items

Incineration

• Metal instruments, glass syringes

Infra-red rays

Hot air oven



Hot air oven:
◦ Electrically heated
◦ Thermostat
◦ Fan

Holding time:
◦ 160° C 2hs
◦ 180° C 1h

Used for:
◦ Glass
◦ Metals
◦ Dry material in sealed 

container: oil, powder

Precautions
✓Glass: good quality, dry
✓Object put while oven is 
cold
✓Holding time: calculated?
✓Oven left to cool

Sterilization by heat
A. Dry heat



• 63°C for 30 min rapid cooling
• Kill non-sporing bact. (bovine TB)

Pasteurization of milk

• 56°C for 1h (7 successive days)

Sterilization of serum

• 60°C for 1h (vaccine path) 
• Temp.  immunizing power

Sterilization of vaccines

?
B. Moist heat

1. Below 100°C



• At 100°C for 10 min kill all non sporing & 
most sporing organisms

• 2% NaHCO3 promote sterilization & 
prevents rusting

• Used for: pipettes, scalpels, 
forceps,scissors, glass & metal syringes

1. Boiling

?
B. Moist heat
2. At 100°C



•Vertical metal cylinder, loosely 
unfitted lid fenestrated shelves.

•Principle: Water put at the 
bottom heated by electricity
when it boils steam rises 
penetrate objects

•Holding time: 1h

2. Steaming at 100 
(Koch’s steamer) 

Sterilization by heat
B. Moist heat
2. At 100°C



• 100° C for 20 min for 3 successive days

• Principle: one exposure kills vegetaive m.o. 
spores become vegetative killed by 
subsequent heating

• Sterilization of media denaturated by high 
temp. of Autoclave as:

• Gelatin

• Sugar

• Litmus milk

3. Tyndallization at 100

Sterilization by heat
B. Moist heat 
2. At 100°C



 Double walled metal cylinder
 Lid: tightly fitted with clamps
 Manometer: measure pr.
 Safety valve: exit of excess heat 

when pr. Exceeds the required

Sterilization by heat
B. Moist heat 

3. Above 100°C (Autoclave)

http://autoclavesterilizers.manufacturer.supplierlist.com/wholesaleproducts/Autoclaves/Simple_Autoclaves/


Principle (Heating under pressure)

 Water is boiling at normal atmospheric pr. At 100°C
 When pr  to 2 atmospheric pr.  temp. of 

water boiling (steam pr.) is 121°C
 Temp.: 121°C at 2 atmospheric pr. for 20 min

Sterilization by heat
B. Moist heat 

3. Above 100°C (Autoclave)



Uses
 Sterilization of most culture

media
 Surgical objects as: dressings,

towels, surgical instruments
(scissors, clamps, arteries,
retractors,…….)

Sterilization by heat
B. Moist heat 

3. Above 100°C (Autoclave)



Hospital autoclaves







Wrapping of items





Tap with chemical indicator used to verify 
sterilization process





Decontamination

Physical

Heat

dry & moist
Irradiation

Chemical

Filtration



Principle
◦ Removal of bacteria from air or 

fluids by passing them through filters 
with pores so small that organisms
are arrested. 

Filtration



HEPA filter (High-
efficient-particle-Arresters) 
Air sterilization
◦ ICUs 
◦ OR
◦ isolation rooms. 
◦ safety cabinet in 

microbiology labs



Fluid filtration



Fluid filtration
Uses
◦ Preparation of soluble 

bacterial products as toxins.  
◦ Sterilization of liquids that 

would be damaged by heat 
as sera, antibiotics & 
vaccines. 



Seitz filters 
◦Formed of asbestos
with pore size 0.5-
0.75µm.
◦Used for removing 
bacteria from serum
and fluid culture 
media.

Fluid filtration
Types



Membrane filters
◦e.g. cellulose acetate-Millipore filter.



Disposable membrane filters 
Left: a filter system designed for small volumes. 

Right: a filter system designed for larger volumes



Earthenware candles

http://www.google.co.uk/imgres?q=earthenware+candles+bacterial+filter&start=193&hl=en&biw=1280&bih=538&tbm=isch&tbnid=FCz0nJVs7gOa3M:&imgrefurl=http://www.directindustry.com/cat/filters-and-separators/filter-media-for-liquids-BT-1921-_2.html&docid=OOVIUE_CSjp0TM&imgurl=http://img.directindustry.com/images_di/photo-m2/filter-candles-61226-2433029.jpg&w=300&h=300&ei=Y3F0UO7xNo_BtAao_4GoAg&zoom=1&iact=hc&vpx=705&vpy=195&dur=3322&hovh=225&hovw=225&tx=86&ty=85&sig=109620899996894087140&page=12&tbnh=170&tbnw=191&ndsp=17&ved=1t:429,r:4,s:193,i:18


Sintered filters
Glass filter



Decontamination

Physical

Heat

dry & moist
Filtration

Chemical

Irradiation



a)-Ultraviolet 
radiation: 
◦ Mercury lamp.

Uses: 
◦ Operating theatre. 
◦ Inoculation chamber for 

viruses. 
◦ Water. 
◦ Killing of vaccines.  

Sterilization by Irradiation
Types



Irradiation



b)- Ionizing irradiation 

(gamma rays) : 

◦ Cobalt 60.

Uses: 

◦ Sterilization of an 

article not stand the 

heat as rubber 

catheters, cat gut or 

plastic syringes.



Decontamination

Physical

Heat

dry & moist
Filtration Irradiation

Chemical



Definitions

 Sterilization: The freeing of an article from
all living organisms including bacteria and
their spores.

 Disinfection: Removal of pathogenic
organisms but not including all spores.



DISINFECTANT:

 Chemical substances used for
sterilization of inanimate objects
(toxic to human)

ANTISEPTIC:

 Chemical substance that used for
sterilization of animate objects (not
toxic to human)

Chemical Mehods



Disinfectants

Low level 
disinfectant

Intermediate 
level 

disinfectant

High level 
disinfectant







Examples
H2O2
Gluteraldehyde
Formaldehyde
Peracetic acid



H2O2

Mouth gurgle
Antiseptic to clean wounds



Gluteraldehyde

 Example:
➢ Cidex

 Uses:
➢ Very potent disinfectant

 Disadvantages:
➢ Highly toxic used under trained supervision in a well 

ventilated setting and with appropriate personal protective 
equipment



Formaldehyde

 Example:
➢Formalin, formadon

 Uses:
➢Disinfectant in both liquid and gaseous state

 Disadvantages:
➢Potential carcinogen





Examples
Iodine and iodophores
Alcohol
Hydrochlorites



Iodine and Iodophore 
disinfectants

1. Antiseptic
2. Disinfection of  blood 

culture bottles
3. Disinfection of medical 

equipments such as 
thermometers and 
endoscopes



Alcohol

 Examples:
1. Ethyl alcohol
2. Isopropyl alcohol

 Uses:
1. Topical antiseptics
2. Disinfect the surface of medical equipment



Hypochlorite

 Examples:
➢ Clorox

 Uses:
➢ Household bleach
➢ Surface disinfectant
➢ Water disinfectant



Examples
1. Phenol group
2. Quaternary ammonium compound



Phenol

 Mouth washes
 Scrub soaps
 Surface and household disinfectants
 Phenol 5% used as disinfectant of stool in typhoid or 

sputum in T.B



Quaternary ammonium compound

 Surface disinfectant
 Contraindicated as antiseptics




