


AEgyptians used fire for sterilisation
AGreeks burned sulphur for fumigation
AAdvanced techniques



To Prevent

ATransmission of diseases.

ASpoilage of food.

AContamination of pure cultures in laboratories.
Alnterference of unwanted microbes in industrial process
AResearch studies.



Choice of Anti microbial agents depends on

A Type of microbe
A Stages of growth and number

A Surroundings



METHODS/AGENTSSIERILIZATION

Classification of Sterilization:
Sterili zation

| —

Physicalmethods. Chemical methods.




Physicahgents:
U Sunlight
U Drying
U Heat
Dry heat: flaming, incineration, hot air
Moist heat: pasteurization,boliling, steam
under pressure.

U Filtration: candles, asbestopads,
membranes

U Radiation
U Ultrasonic vibrations.



Sunlight:

A Sunlight:

I Activegermicidaleffect
dueto its content of
ultraviolet rays.

I Naturalmethod of
sterilisationof water in
tanks,riversand lakes.
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Drying:

Moisture Is essentialfor growth of bacteria.

Drying in air has deleterious effecton manybacteria.
However, sporesare unaffected.



Heat

A Most reliable method of sterilization and should be thenethod
of choice.

The factors influencing sterilization by heat

Nature of heatdry or moist

Temperature and time

Number of microorganismspresent

Characteristics of organismsi species, strainsporing capacity
Type of material from which organism haveto be eliminated.

Killing effectis dueto protein denaturation, oxidativedamage
and toxic effect of elevated level daflectrolytes.

A Killing effect of moist heatdue to denaturation and coagulation
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Thermal Deatiime: TDT

N Mi ni tmemequired to kill a suspensiorof organisms
at a predetermined temperature ina specifiedenvironment.

Thermal deathtime is inversely proportional to temperature.

TDT is increased inpresenceof organic substance proteins,
nucleic acid, starch, gelatin , sugar, fats,olls. 0



A Dryheat:

A 1.Red heat
2.Flaming
3.Incineration
4.Hotalir oven
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Dry heat
1. Red heat:
Materialsare
held in the flame
of abunsen

burnertill they
becomered hot.

» Inoculating
wiresor loops

» Tipsof forceps
» Needles
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Dry heat:

2. Flaming

Materials are passedthrough the
flame of a bunsenburner without

allowing them to becomered hot.

» Glassslides
» scalpels
» Mouths of culture tubes

12/2/2012

DrTVVRaoMD

39



Incireration:

A Materialsare reducedto

ashesby burning.
A Instrumentusedwas
Incinerator
A Soileddressings
i e e A Animalcarcasses
g”’&’.””i’”'f" = A Bedding
W%} - A Pathologicamaterial
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Dry-Heat Serilization

Disadvantages

| Less reliable than autoclaving

| Large temp difference may arise within
device.

I sharp instruments get dulled
I Many materials do not tolerate dry heat



Hot airoven:

Hot air ovensare electrical devicesusedin sterilization.

The ovenusesdry heatto sterilize articles.

Generally, they can be operated from 50 to 300C .There is a
thermostat controlling the temperature.

¢ This is the most widely used method of sterilization by dry
heat

ltems:. glassware, forceps, scissors, scalpels, all-glass syringes,
swabs, liquid paraffin, dusting powder, fats, grease

(Materials should be properly arranged to allow free
circulation of air )
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Precautions:

U Glasswaresshould bedry.

t Ovenshould not beoverloaded.

U Articles are to be arranged ina manner to allow free circular
of arr.

U Door of the Oven should be openedafter it coolsdown
(2Hours).

Temerature (c) Holding time(in
minutes

160 45

170 18

180 7.5

190 1.5
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Advantages &isadvantages:

They do not require water and there is not much pressurebuild up

within theoven,unlike anautoclavemakingthem saferto work with.

Suitableto beusein alaboratoryenvironment
Theyaremuchsmallerthanautoclavedut canstill beas effective

As they use dry heatinsteadof moist heat, some organisms like

prions,may notbekilled by themeverytime.



Moist heat:

Moist heat can be categorized into §roups:

Temperature below 100 C
Temperatureat 100 C
Temperature abovel100 C



Below1l00

E Pasteurization Developedby Louis Pasteur to
preventthe spoilageof beverages Used to
reduce microbes responsiblefor spoilageof beer,
milk, wine, juices,etc.

E Classic Method of Pasteurization Milk was
exposedo 65°Cfor 30 minutes

E High Temperature Short Time Pasteurization
(HTST.)Usedtoday. Milk is exposedto 72°C for 15
seconds
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ABelow 100 Moist heat

Pasteurization-63 for 30minutes
I Used for milk, ice cream,yogurt, andfruit juices
» Heat-tolerant microbessuvive
| Pasteurization of milk
» Holdermethod with cooling 13

» Hashpasteunzation 72 for 1520secs with
quick cooling

Nonsporingpathogens mycobacterium,
brucelle,salmonellae
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Ingpissation:
Inspissation Fractional sterilization

Water jacketed copper box
Eg Lowenstein Jansen medium

Heatingat 80-85acC for half an hour dailyon
three consecutivedays

Serumor eggmediaare sterilized
Mesophilic norsporingbacteria
Replaced byyndallisation




Vaccinebath:

- Heatingat 60cCfor an hour daily in vaccinebath for several
successivelays.

- Serumor bodyfluids canbe sterilizedby heating at 56aCfor an
hour dally for severalsuccessivelays.

Washer disinfectors 71 for 3min.



Atempeaature at 100°C

1.Boiling
2. Tyndallisation
3.Steamsterilisation



1. Boilingfor 10 ¢ 30 minutesmay kill most of vegetativeforms but
sporeswith standboiling

2.Tyndallization: Intermittened sterilization JohnTyndall
Steamat 100Cfor 30 minuteson three successivelays

Usedfor egg, serumand sugarcontaining
media

3.Steamsterilizer: ArnoldsterilizerStreamingsteam
Steamat 100cCfor 90 minutes
Usedfor mediawhich are decomposedat hightemperature
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emperaturesabove 100°C

Autoclave: steam under pressure
Temperature increases with pressure
In a closed system

-Steamabovel00Chasa better

killing power/penetrating power
thandry heat.

-Bacteriaare more susceptiblgo
moist heat.
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Componaits of autoclave:

A Componentsof autoclave:

I Consistof verticalor horizontalcylinder
of
gunmetalor stainlesssteel.

I Lidis fastenedby screwclampsand
renderedair tight by an asbestosvasher.

| Lidbearsa dischargeap for air and
steam,a pressuregaugeand a safety
valve.



=)

Manual Pressure

exhaust to gauge Valv: forl')steam

atmosphere 0‘ Safety io c a£ er
valve

i' m.‘

Joor

Steam
jacket

;IQZA

Material to
be sterilized

-8

g—— Trap

Steam supply

Thermometer
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Autoclave:ClosedChamber
with High Temperatureand

Exhaust valve Safety Operating valve
(to remove steam valve {controls steam from
after sterilization) Pressure jacket to chamber)
Steam to ’ gauge
m*h !

Door

l Sediment
: screen
I Steam jacket L Thermometer
¥
— - =3 {— Pressure regulator
Automatic ejector valve for steam supply
Il is thermostatically t
controlled and closes on Steam supply
To waste contact with pure steam
line when air is exhausted.
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Filtration:

AUseful for substanceswhich get
Adamaged by heat.

A sterilize sera, sugars and antibiotic
Asdutions.

AT obtain bacteria freefiltratesof
Aclinical samges.

AP uiification of water
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Several Typesof Hlters

Typesof filters:
1. Cardle filters
2. Asbestos discfilters

3. Sntered glass
filters

4. Membranefilters
5. Air filters
6. Syringe filters
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The filtering Depends on Pore Sie

The pore size for filtering bacteria,
yeasts, and fungi is in the range of
0.22-0.45 ¢ m(filtration membranes
are most popular for this purpose).
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Candle filters
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CELLULOSE MEMBRANE
FILTER

FRIOTED

\ GLASS FILTER

SR

MEMBRANE FILTER

ESENZTITER

GLASS FILTER

"“ PORCELAIN

- FILTER

PASTEUR CIIAMBERLAND

CANDLE FILTER

Fig. 1.3,




BerkefeldFilter:Germany

Thisis made up of diatomaceous earth pressed in the
shape of a candle. On the basis of porosity they are
variously classified into V (veal) N (normal), W (dense)
etc.

Mandle filters; American
Diatomaceou®arth,asbestosnd plaster of Paris



Chamberedr porcelainfilters (French)

Thistype of filter is made of unglazedporcelain There
are different typesof this filter dependingon their pore

size Thegradesarel, L., L, L;, L, L, L, and L5 Ly IS

the coarserand L, Is the finest in the order. These
filters are used for removing organismsfrom fluid to

obtain bacterialtoxin.



2.Asbestos Filters

Inorganickilter: It consists of pad qiorcelainor
ground glass mounted In filter flask. It is used In
sterilization of serum during media preparation.
Eg Seitz Filter-disposible






4. Sintered Glass Filter: Fritted glass
filters

Thisis made up of finely ground glass
which Is subsequentlyfused to make
the smallparticlesadhereto eachother.

Thisfilter is sterilisedafter use,avoiding
temperatureextremes






Membranefilters

Theyare composedof inert celluloseacetateor poly carbonate
Thisfilters are usedin lab & industriesfor sterilizationof fluids.

In Microbiology lab, it I1s used for isolation, enumeration &
identificationof bacteriafrom water sample






Membrane transferred
Sample to be to culture medium

filtered

Membrane filter
retains cells

To vacuum -—

Incubation

Colonies

(a) (c)
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AHEPAilter are usedwith laminarflow to producedust
& bacterialfree air. Similarly they are usedto treat air
enteringsurgicalunits, pharmaceuticalfillingsrooms






