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Sterilization refers to any process that eliminates,
removes,kills,ordeactivatesallformsoflife(inparticular
referring to microorganisms such as fungi,bacteria,
viruses,spores,unicellulareukaryoticorganismssuchas
Plasmodium,etc.)andotherbiologicalagentslikeprions
presentinaspecificsurface,objectorfluid,forexample
food orbiologicalculture media.Sterilization can be
achieved through various means, including heat,
chemicals, irradiation, high pressure, and filtration.
Sterilizationisdistinctfrom disinfection,sanitization,and
pasteurization,inthatthosemethodsreduceratherthan
eliminateallformsoflifeandbiologicalagentspresent.
Aftersterilization,anobjectisreferredtoasbeingsterile
oraseptic.

1.Sterilizationisanessentialstageintheprocessingof
anyproductdestinedforadministration,orforcontact
with broken skin because sterilization stages involve
applicationofbiocidalagentorphysicalmicrobialremoval
processto a productwith the objectofremoving all
microorganisms.Theprocessdependsonasuitablechoice
oftreatmentconditions.Thearticlestobesterilizedtheyis
a potentialrisk of product damage,which for the
pharmaceutical preparation may result to reducing



therapeuticefficacy,stabilityorpatientacceptability.With
terminalmethodsofsterilizationofaparenteralproduct,
particularlysteam underpressure,aprobabilityofno
morethanonenonsterileunitinamillion(10-6)isreadily
achievable.Even greaterlevels ofassurance can be
achievedwithcurrenttechnology.

2.Discusstheimportanceofsterilizationintheproduction
ofpharmaceuticalproducts.

Moistheatsterilizationisthemostefficientbiocidal
agent.Inthepharmaceuticalindustryitisusedfor:
Surgicaldressings,Sheets,Surgicaland diagnostic
equipment,Containers,Closures,Aqueousinjections,
OphthalmicpreparationsandIrrigationfluidsetc.

 Dry heat sterilization can only be used for
thermostable, moisture sensitive or moisture
impermeable pharmaceuticaland medicinal.These
include products like; Dry powdered drugs,
Suspensionsofdruginnoaqueoussolvents,Oils,fats,
waxes,softhard paraffin,silicone,Oilyinjections,
implants,ophthalmicointmentsandointmentbases
etc.

Gaseous sterilization is used for sterilizing
thermolabile substances like;hormones,proteins,



variousheatsensitivedrugsetc.

U.V lightisperhapsthemostlethalcomponentin
ordinarysunlightusedinsanitationofgarmentsor
utensils.

 Gamma-raysfrom Cobalt60 areused tosterilize
antibiotic,hormones,sutures,plasticsandcatheters
etc.

 Filtrationsterilizationsareusedinthetreatmentof
heatsensitiveinjectionsand ophthalmicsolutions,
biologicalproducts,airandothergasesforsupplyto
asepticareas.Theyarealsousedinindustryaspartof
the venting systems on fermenters,centrifuges,
autoclavesandfreezedriers.Membranefiltersare
usedforsterilitytesting.

3.Explaingaseoussterilization,itssterilizerdesign,and
operation.

Gaseous Sterilization method: The chemically
reactive gases such as formaldehyde,(methanol,
H.CHO)andethyleneoxide(CH2)2Opossessbiocidal
activity.Ethyleneoxideisacolorless,odorless,and
flammable gas. The mechanism ofantimicrobial
actionofthetwogasesisassumedtobethrough



alkylationofsulfhydryl,amino,hydroxylandcarboxyl
groupsonproteinsandaminogroupsofnucleicacids.
The concentration ranges(weightofgasperunit
chambervolume)areusuallyinrangeof800-1200
mg/L for ethylene oxide and 15-100 mg/L for
formaldehyde with operating temperaturesof45-
63°Cand70-75°Crespectively.Bothofthesegases
beingalkylatingagentsarepotentiallymutagenicand
carcinogenic. They also produce acute toxicity
includingirritationoftheskin,conjunctivaandnasal
mucosa.

A.Ethyleneoxidesterilizer:Anethyleneoxidesterilizer
consists ofa chamberof100-300-Litre capacity and
surrounded by a waterjacket.Airis removed from
sterilizerbyevacuation,humidificationandconditioningof
theload isdonebypassing sub-atmosphericpressure
steam,then evacuation isdone again and preheated
vaporizedethyleneoxideispassed.Aftertreatment,the
gases are evacuated either directly to the outside
atmosphereorthroughaspecialexhaustsystem.Ethylene
oxidegashasbeenusedwidelytoprocessheat-sensitive
devices,buttheaerationtimesneededattheendofthe
cycletoeliminatethegasmadethismethodslow.

B.Lowtemperaturesteam formaldehyde(LTSF)sterilizer:
AnLTSFsterilizeroperateswithsubatmosphericpressure
steam.Atfirst,airisremovedbyevacuationandsteam is
admittedtothechamber.

Sterilizerdesignsandoperation



Anethyleneoxidesterilizerconsistofaleakproofand
explosionproofstealchambernormallyof100-300liter
capacity.

The chamber temperature is maintained by a
thermostaticallycontrolledwaterjacketandsteam
and condensate is removed and drain channel
evacuatedcondenser

Attheend ofthetreatmentperiod formaldehyde
vaporisexpelledbysteam flushingandthebadis
dried by alternating stages of evacuation and
admissionofsterilefilteredair.

A LTSFsterilizerisdesigned to operate with sub
atmosphericpressuresteam.

Airisremovedbyevacuationandsteamisadmittedto
thechambertoallowheatingoftheloadandtoassist
inairremoval

The sterilization period startswith the release of
formaldehydebyvaporizationfromformalin

Aftertreatment,the gases are evacuated either
directlytotheoutsideatmosphereorthroughthe
specialexhaustsystem

Filteredsterileairisthenadmittedeitherforarepeat
ofthevacuum orforairpurginguntilthechamberis
opened

In thiswaysaferemovaloftheethyleneoxideis



achievedreducingthetoxichazardstotheoperator

Forcedgascirculationisoftenemployedtominimize
variations in conditions throughout the sterilizer
chamber

Absorption ofthe ethylene oxide by the load is
enhancedbytheintroductionofexcessgasatthe
beginning orbythe addition ofmore gasasthe
pressuredropsduringthesterilizationprocess

Thiscan besurrounded byahotwaterjacketto
provideuniformchambertemperature

Successfuloperationofthesterilizerrequiresremoval
of air from the chamber by evaporation,
humidification and conditioning of the load by
passageofsubatmosphericpressuresteam.

4.Whatisradiationsterilization?

Radiationsterilization:Thismethodinvolvesexposingthe
packedmaterialstoradiation(UV,X-rays,gammarays)for
sterilization.The main difference between different
radiation types is their penetration and hence their
effectiveness.UVrayshavelowpenetrationandthusare
lesseffective,butitisrelativelysafeandcanbeusedfor
smallareasterilization.X-raysandgammarayshavefar
morepenetratingpowerandthusaremoreeffectivefor
sterilization on a large scale.It is,however,more
dangerousandthusneedsspecialattention.UVirradiation
isroutinelyusedtosterilizetheinteriorsofbiological



safety cabinets between uses.X-rays are used for
sterilizing large packagesand palletloadsofmedical
devices. Gamma radiation is commonly used for
sterilization ofdisposable medicalequipment,such as
syringes,needles,cannulasandIVsets,andfood.


