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Sterilization:istheprocessofdestructionorremovalofharmful

microorganismsfrom nonlivingobjectsbychemicalorphysical

methods.

Equipmentofsterilization:

1-autoclave.

2–Incubator.

3-Waterbath.

4-Hotairoven.

2-Incubator:

Inbiology,incubatorisadeviceusedtogrowandmaintain

microbiologicalorcellcultures.Theincubatormaintainsoptimal

temperature,humidityandotherconditionssuchasthecarbon

dioxide(CO2)andoxygen.

Incubatorsareessentialforalotofexperimentalworkincell

biology,microbiologyandmolecularbiologyandareusedto

culturebothbacterialaswellaseukaryoticcells.

typesandsizeabound,thesizesrangingfrom smallincubatorto

room size.Thesimplestincubators,typicallygoingupto(60to65

°C)butsomecangoslightlyhigher(generallytonomorethe100

°C).Mostcommonlyusedtemperaturebothforbacteriasuchas

thefrequentlyusedE.coliaswellasformammaliancellsis

approximately(37°C),astheseorganismsgrowwellundersuch

conditions.Forotherorganismsusedinbiologicalexperiments,

suchasthebuddingyeastSaccharomycescerevisiae,agrowth

temperatureof(30°C)isoptimal.



Partsofincubator:

1-ControlPanel.

2-Thermostat.

3-Timer.

4-Thermometer.

5-Electricheater.

6-Someunitshaveinnerglassdoorsthatpermitthecontentstobe

viewedwithoutdisruptingtheatmosphereoftheincubator.

UsesofLaboratoryincubators:

A.Biologyapplications,suchas

1-cellandtissuecultures

2-molecularbiology.

3-microbiology.

4-biochemicalandhematologicalstudies.

B.Pharmaceuticalandhematologicalstudies.

C.Foodanalysis.

Generaltypesofincubators:

Therearemanydifferenttypesofincubators,andthemost

commonlyusedarethefollowing:

1-Standardincubators.Theseincubatorscanbegravityorfan

assistedconvectionandtheirrangeoftemperatureisfrom

ambienttoamaximum of80°Cor100°C

2-Cooledincubators:Theseincubatorsworkattemperatures

closetoorbelowambienttemperature



3-Humidityincubators:Theseincubatorscontrolboth,

temperatureandhumidity,refrigerationsystem.Thehumidityis

usuallyobtainedfrom atrayofwaterwhichisconstantly

evaporating.

4-CO2(carbondioxide)incubators:Theseincubatorsarewidely

usedinmaintenanceandgrowthofBiologicalsampleswhenitis

necessarytomaintainaconstantpressurewithCO2concentration

inairrangingfrom 5–20%.ThelevelofCO2iscontrolledbya

thermalconductivitysensororinfra-redsensor.Anddigitaldisplay

ofCO2pressuremonitor.

5-Shakingincubators:Theseincubatorsshakesinatemperature

controlledatmosphere.

3-Waterbath

Awaterbathislaboratoryequipmentmadefrom acontainerfilled

withheatedwater.Itisusedtoincubatesamplesinwaterata

constanttemperatureoveralongperiodoftime.Mostwaterbaths

haveadigitalbutsomewaterbathshavetheirtemperature

controlledbyacurrentpassingthroughareader.Utilizations

includewarmingofreagents,meltingofsubstratesorincubation

ofcellcultures.Itisalsousedtoenablecertainchemicalreactions

tooccurathightemperature.

Partsofwaterbath:

1-Controlpanel.

2-Thermostat.



3-Electricalheater.

4-Thermometer.

5-Lowwaterlevelalarm.

6-Drainvalve.

Usesofwaterbath:

1-Warmingofreagentsgentlyandgraduallytofixedtemperatures

2-keepmaterialswarm overaperiodoftime:

1-meltingofsubstrates.

2-incubationofcellcultures.

3-enablecertainchemicalreactionstooccurathightemperature.

4-heatingflammablechemicalsinsteadofanopenflameto

preventignition.

Typesofwaterbath:

1.CirculatingWaterBath:

Circulatingthewaterbathsareidealforapplicationswhen

temperatureuniformityandconsistencyarecritical,suchas

enzymaticandserologicexperiments.Wateristhoroughly

circulatedthroughoutthebathresultinginamoreuniform

temperature.

2-Non-CirculatingWaterBaths:

Thistypeofwaterbathreliesprimarilyonconvectioninsteadof

waterbeinguniformlyheated.Therefore,itislessaccuratein



termsoftemperaturecontrol.

3-ShakingWaterBaths:

Thistypeofwaterbathhasextracontrolforshaking,whichmoves

liquidsaround.Thisshakingfeaturecanbeturnedonoroff.In

microbiologicalpractices,constantshakingallowsliquid-grown

cellculturesgrowntoconstantlymixwiththeair.

4-HotAirOven:

isanelectricalinstrumentusedforsterilizationtokill

microorganismsandtheirsporesbyhotair.Henceitisdry

sterilizationunit.

Dryoven:

Itisusedforsterilizationofglassware's,suchastesttube,

pipettesandpetridishes.Suchdrysterilizationisdoneonlyfor

glassware's.Liquidsubstance,suchaspreparedmediaandsaline

solutionscannotbesterilizedinoven,astheylosewaterdueto

evaporation.Theyaredriedinsidethedryingovenat100̊Ctillthe

glassware'sdryupcompletely.

Ovenstructure

1-Aninsulatedcabinetcontainingheatingelements.

2-shelve.

3-circulatingfanhelpstocirculatetheair.

4-Electricheater.

5-thermostat.

6-thermometer.

7-Door.



Effectivesterilizationisdone:

a.at160℃ fortwohours.

b.at180℃ ,for20minutes

c.At120℃ .for8hours.

Usesofoven:

1-Dryingglassware(dryingtemperatureis70).

a.testtube

b.petridish

c.beakers

d.flasks

2-Dryandsterilizeheatresistantmaterials(metallictoolslike

forceps,scissor,etc.

3-Todissolvefatwaxes.

Materialsshouldnotbesterilizedbyoven:

1-Labilematerialsex.nylonandplastics

2-Inflammablematerialsex.Petrolium,paper,

Awareness:

1-don'topentheovenimmediatelywhenitveryhotbecauseitmay

breakorcontaminatetheoperator.

2-Waituntilthetemperaturereach25℃ –60℃

AdvantagesofHotairovens:



a.Moistureisalmostnegligible.

b.Thepressurebuiltupinsideismuchlessercomparedtoan

autoclave.

c.Saferthanautoclaves.

d.hotairovensaremuchsmallerinsize.

e.haveequaleffectivenesswhenitcomestosterilization.

f.Temperaturescanreachveryhighlevelsasinautoclaveifitis

non-moist.

g.theycansterilizeawidervarietyofdevicesandinstruments

safely.

DisadvantagesofHotairovens:

theonlydisadvantageisthatafewtoughmicro-organismsmay

notbekilledinahotairovenallthetime.


