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Chapterl  Pharmaceutical Quality System

CHAPTER 1

PHARMACEUTICAL QUALITY SYSTEM

PRINCIPLE

The holder of a Manufacturing Authorisation must manufacturemedicinal
productsso asto ensurethatthey arefit for their intendeduse,comply with the
requirementf the Marketing Authorisationor Clinical Trial Authorisation,as
appropriate, ando not placepatientsat risk dueto inadequatesafety,quality or
efficacy. The attainmentof this quality objectiveis the responsibilityof senior
managementnd requiresthe participationand commitmentby staff in many
different departmentsand at all levels within the company,by thec o mpany 6 s
suppliersand by its distributors.To achievethis quality objectivereliably there
mustbe a comprehensivelylesignedand correctlyimplemented®harmaceutical
Quality Systemincorporating Good Manufacturing Practice and Quality Risk
Managementlt shouldbe fully documentedandits effectivenessnonitored.All
partsof the PharmaceuticaQuality Systemshouldbe adequatelyesourcedvith
competent personnel,and suitable and sufficient premises, equipment and
facilities. There are additional legal responsibilitiesfor the holder of the

ManufacturingAuthorisationandfor the Qualified Person(s).

Thebasicconceptof Quality ManagementGoodManufacturingPractic( GMP)
andQualityRisk Managemenareinter-related Theyaredescribederein order to
emphasisé¢heir relationshipsandtheir fundamentalmportanceto the production

andcontrolof medicinalproducts.

PHARMACEUTICAL QUALITY SYSTEM!

1.1  Quality Managemenis a wide-rangingconceptwhich coversall matterswhich
individually or collectivelyinfluencethequality of a product.lt is the sumtotal of

the organisedarrangementsadewith the objective of ensuringthat medicinal

! National requirementsrequire manufacturerso establishand implementan effective pharmaceutical
quality assuranceystem.The term PharmaceuticaQuality Systemis usedin this chapterin the interests
of consistencywith ICH Q10terminology.For the purpose®f thischaptetthesetermscanbeconsidered
interchangeable
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productsare of the quality requiredfor their intendeduse.Quality Management
thereforencorporatessoodManufacturingPractice.

1.2  GMP appliesto the lifecycle stagesfrom the manufactureof investigational
medicinal products,technologytransfer,commercialmanufacturingthrough to
productdiscontinuationHoweverthe PharmaceuticaQuality Systemcanextend
to the pharmaceuticabevelopmentlifecycle stageas describedin ICH Q10,
which while optional,shouldfacilitateinnovationandcontinual improvemerdand
strengthenthe link between pharmaceuticaldevelopmentand manufacturing

activities.

1.3  The size and complexity of the ¢ 0 mp a activiies should be taken into
consideration when developing a new PharmaceuticalQuality System or
modifying an existing one. The design of the system should incorporate
appropriaterisk managemenprinciplesincluding the use of appropriatetools.
While someaspectof the systemcanbe companywide and otherssite-specific,
the effectivenes®f the systemis normallydemonstratedtthesitelevel.

1.4 A PharmaceuticaQuality Systemappropriatefor the manufactureof medicinal
productsshouldensurehat:

(i)  Product realisation is achieved by designing, planning, implementing,
maintainingandcontinuouslyimproving a systemhat allowsthe consistent
deliveryof productswith appropriatequality attributes;

(i) Productandprocesknowledgas managedhroughoutll lifecycle stages;

(i) Medicinalproductsaredesigne@nddevelopedn awaythattakesaccountof
therequirement®f GoodManufacturingPractice;

(iv) Production and control operations are clearly specified and Good
ManufacturingPracticeadopted,;

(v) Manageriaresponsibilitiesareclearlyspecified;

(vi) Arrangementaremadefor the manufacturesupplyanduseof the correct
startingand packagingmaterials,the selectionand monitoring of suppliers
andfor verifying that eactdelivery isfrom theapprovedsupplychain;

(vii) Processearein placeto assurehemanagemerf outsourcedctivities;

(viii) A stateof controlis establishecand maintainedby developingand using
effective monitoring and control systemsfor processperformanceand
productquality;

(ix) Theresultsof productand processesnonitoring are takeninto accountin
18
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batchreleasejn the investigationof deviations,and,with a view to taking
preventiveactionto avoid potential deviationsccurringin thefuture;

(x)  All necessargontrolson intermediateproducts,and any otherin-process
controlsandvalidationsarecarriedout;

(xiy Continualimprovemenis facilitatedthroughthe implementatiorof quality
improvementsappropriateto the current level of processand product
knowledge;

(xii) Arrangementsirein placefor the prospectiveevaluationof plannedchanges
and their approvalprior to implementationtaking into accountregulatory
notificationandapproval whereequired;

(xiii) After implementatiorof anychangeanevaluations undertakero confirm
the quality objectiveswere achievedand that there was no unintended

deleteriousmpacton product quality;

(xiv) An appropriatelevel of root causeanalysisshould be applied during the
investigationof deviations suspectegroduct defectandother problems.
This can be determinedusing Quality Risk Managementprinciples. In
caseswhere the true root cause(s)of the issue cannotbe determined,
consideratiorshould be given to identifying the mostlikely root cause(s)
andto addressinghose Wherehumanerroris suspectedr identifiedas the
cause,this should be justified having taken careto ensurethat process,
procedurabr systembasecderrorsor problemshavenot beenoverlooked, if
present. Appropriate corrective actions and/or preventive actions
(CAPAs) shouldbe identified andtakenin responsdo investigationsThe
effectivenessof such actions should be monitored and assessedn line
with Quality Risk Management principles;

(xv) Medicinal productsarenot sold or suppliedbeforean Qualified Personhas
certified that eachproductionbatchhasbeenproducedand controlled in
accordancavith the requirementf the Marketing Authorisationand any
other regulations relevant to the production, control and release of
medicinalproducts;

(xvi) Satisfactoryarrangementsexist to ensure,as far as possible, that the
medicinal products are stored, distributed and subsequentlyhandled so
thatqualityis maintainedhroughout their shelife;

(xvii) Thereis a procesdor selinspectionand/orquality audit, which regularly
19
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appraiseghe effectivenessand applicability of the Pharmaceutical Quality

System.

1.5  Senior managementhas the ultimate responsibility to ensure an effective
PharmaceuticaQuality Systemis in place,adequatelyesourcedcandthatroles,
responsibilities,and authorities are defined, communicatedand implemented
throughout the organization. Senior ma n a g e nieadetsidipsand active
participationin the PharmaceuticaQuality Systemis essential.This leadership
shouldensurethe supportand commitmentof staff at all levelsand siteswithin
theorganizatiorto the Pharmaceuticauality System.

1.6 Thereshould be periodic managementeview, with the involvementof senior
managementpf the operationof the PharmaceuticaQuality Systemto identify
opportunitiesfor continualimprovementof products,processesnd the system
itself.

1.7  The PharmaceuticalQuality System should be defined and documented.A
Quality Manual or equivalentdocumentatiorshould be establishedand should
containa descriptionof the quality managemensystemincluding management

responsibilities.

GOOD MANUFACTURING PRACTICE FOR MEDICINAL PRODUCTS

1.8  GoodManufacturingPracticeis that part of Quality Managementhich ensures
that productsare consistentlyproducedand controlledto the quality standards
appropriateo theirintendeduseandasrequiredby the Marketing Authorisation,
Clinical Trial Authorisationor productspecificationGoodManufacturingPractice
is concernedvith both productionandquality control. The basicrequirement®f
GMP arethat:

(i)  All manufacturingprocesseareclearlydefined,systematicallyeviewedin
the light of experience and shown to be capable of consistently
manufacturingmedicinal productsof the requiredquality and complying
with their specifications;

(i)  Critical stepsof manufacturingprocessesand significant changesto the
processarevalidated;

(i) All necessarfacilities for GMP areprovidedincluding:

1 Appropriatelyqualifiedandtrainedpersonnel;
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Adequatepremisesandspace;
Suitableequipment and services;

Correctmaterials containersandlabels;

=A = =42 =4

Approved proceduresand instructions, in accordancewith the
Pharmaceutical Qualitgystem;
1 Suitablestorageandtransport.

(iv) Instructionsandproceduregsrewrittenin aninstructionalform in clearand
unambiguousanguagespecificallyapplicableto thefacilities provided;

(v) Proceduresrecarriedout correctlyandoperatorsaretrainedto do so;

(vi) Recordsare made, manually and/or by recording instruments, during
manufacturenvhich demonstratehat all the stepsrequiredby the defined
proceduresand instructionswere in fact taken and that the quantity and
guality of the productwasasexpected,;

(vii) Any significantdeviationsarefully recordedinvestigatedvith the objective
of determiningthe root causeand appropriatecorrective and preventive
actionimplemented;

(vii) Recordsof manufacturancluding distribution which enablethe complete
history of a batch to be traced are retainedin a comprehensibleand
accessibléorm;

(ix) Thedistributionof the productaminimisesanyrisk to their quality andtakes
accountof gooddistributionpractice;

(x) A system isavailableto recallanybatchof product,from saleor supply;

(xiy Complaintsabout productsare examined,the causesof quality defects
investigatedand appropriatemeasuregdaken in respectof the defective

productsandto prevent reoccurrence.

QUALITY CONTROL

1.9  Quality Controlis that part of Good ManufacturingPracticewhich is concerned
with sampling, specifications and testing, and with the organization
documentationand releaseprocedureswhich ensurethat the necessaryand
relevantestsareactuallycarriedoutandthatmaterialsarenotreleasedor use, nor
productsreleasedor saleor supply, untiltheir quality has beenjudgedto be

satisfactoryThebasicrequirement®f Quality Control arethat:
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(i) Adequate facilities, trained personnel and approved procedures are
availablefor samplingand testing starting materials,packagingmaterials,
intermediate, bulk, and finished products, and where appropriate for
monitoringenvironmentatonditionsfor GMP purposes;

(i) Samplesof startingmaterials,packagingmaterials,intermediateproducts,
bulk productsand finished productsare takenby approvedpersonnelnd
methods;

(i) Test methodsrevalidated;

(iv) Recordsare made, manually and/or by recording instruments, which
demonstratethat all the required sampling, inspecting and testing
proceduresvereactuallycarriedout. Any deviationsarefully recordedand
investigated;

(v) The finished products contain active ingredients complying with the
gualitativeand quantitativecompositionof the Marketing Authorisationor
Clinical Trial Authorisation,are of the purity required,and are enclosed
within their proper containerandcorrectlylabelled;

(vi) Recordsaremadeof the resultsof inspectionandthat testingof materials,
intermediate, bulk, and finished productsis formally assessechgainst
specification. Product assessmenincludes a review and evaluation of
relevantproductiondocumentatiorand an assessmerf deviationsfrom
specifiedprocedures;

(vii) No batchof productis releasedor saleor supplyprior to certificationby an
Quialified Personthat it is in accordancewith the requirementsof the
relevantauthorisations;

(vii) Sufficientreferencesample®f startingmaterialsandproductsareretainedin
accordancevith Annex 19 to permit future examinationof the productif

necessargndthatthe sampleis retainedn thefinal pack.

PRODUCT QUALITY REVIEW

1.10 Regularperiodicor rolling quality reviewsof all authorisednedicinalproducts,
includingexportonly productsshouldbeconductedvith theobjectiveof verifying
the consistency of the existing process, the appropriatenessof current
specificationsfor both startingmaterialsand finished product,to highlight any

trendsandto identify productand processmprovementsSuchreviewsshould
22
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normally be conductedand documentedannually, taking into accountprevious

reviews,andshouldincludeat least:

(i) A review of starting materialsincluding packagingmaterialsusedin the
product,especiallythosefrom new sourcesandin particularthe review of
supplychaintraceabilityof activesubstances;

(i) A reviewof critical in-processcontrolsandfinishedproduct results;

(i) A reviewof all batcheghatfailed to meetestablishedpecification(syand
theirinvestigation;

(iv) A review of all significant deviationsor non-conformancestheir related
investigationsandthe effectivenesof resultantcorrectiveand preventive
actionstaken;

(v) A reviewof all changesarriedoutto the processesr analytical methods;

(vi) A review of Marketing Authorization variations submitted, granted or
refusedjncludingthosefor third country(exportonly) dossiers;

(vii) A review of the resultsof the stability monitoring programmeand any
adversdrends;

(vii) A review of all quality-related returns, complaints and recalls and the
investigationgerformedat thetime;

(ix) A reviewof adequacyf anyotherpreviousproductprocessor equipment
correctiveactions;

(x) For new Marketing Authorisations and variations to Marketing
Authorisationsareviewof postmarketingcommitments;

(xi) The qualification statusof relevantequipmentand utilities, e.g. HVAC,
water,compressedasesetc;

(xii) A reviewof anycontractuabrrangementasdefinedin Chapter7 to ensure
that theyareupto date.

1.11 The manufacturerand, where different, Marketing Authorisationholder should
evaluate the results of the review and an assessmentnade as to whether
correctiveand preventiveactionor any revalidationshouldbe undertakenunder
the PharmaceuticaQuality System.Thereshouldbe managemenproceduredor
the ongoingmanagemenand review of theseactionsand the effectivenessof
these proceduresverified during selfinspection.Quality reviews may be

groupedby producttype, e.g. solid dosageforms, liquid dosageforms, sterile
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productsetc.wherescientificallyjustified.

Wherethe Marketing Authorisationholderis not the manufacturerthereshould
be a technicalagreementn placebetweenthe various partiesthat definestheir
respectiveresponsibilitiesn producingthe productquality review. The Qualified
Personresponsiblefor final batch certification together with the Marketing
Authorisationholdershouldensurehatthequality reviewis performedn atimely

manner ands accurate.

QUALITY RISK MANAGEMENT

1.12 Quality Risk Managemenis a systematicprocessfor the assessmentontrol,
communicatiorandreview of risksto the quality of the medicinalproduct.lt can
be appliedboth proactivelyandretrospectively.

1.13 Theprinciplesof Quality Risk Managemenarethat:

(i)  The evaluationof the risk to quality is basedon scientific knowledge,
experiencewith the processand ultimately links to the protectionof the
patient;

(i) The level of effort, formality and documentationof the Quality Risk
Managemenprocesss commensurateith thelevel of risk.

Examplesof the processesindapplicationsof Quality Risk Managementanbe

foundinteralia in Annex 20 or ICHQ9.

24

OPSG-080vV4.2/110726



Chapter2  Personal

CHAPTER 2

PERSONNEL

PRINCIPLE

The correct manufactureof medicinal productsrelies upon people. For this
reasortheremustbe sufficientqualified personneto carryout all thetaskswhich
are the responsibilityof the manufacturerlndividual responsibilitiesshould be
clearly understoodby the individuals and recorded.All personnelshould be
aware of the principles of Good ManufacturingPracticethat affect them and
receiveinitial andcontinuingtraining,including hygieneinstructions relevantto

their needs.

GENERAL

2.1  The manufacturershould have an adequate number of personnelwith the
necessarygualifications and practical experience.Senior managemenshould
determineand provide adequateand appropriateresources(human, financial,
materials, facilities and equipment) to implement and maintain the
PharmaceuticaQuality Systemand continually improve its effectivenessThe
responsibilitiesplacedon any one individual should not be so extensiveas to
present@nyrisk to quality.

2.2 The manufacturemust have an organizationchart in which the relationships
betweenthe headsof Production,Quality Control andwhereapplicableHead of
Quiality Assuranceor Quality Unit referredto in point 2.5 andthe positionof the
Qualified Persofs) areclearlyshownin themanagerial hierarchy.

2.3 Peoplein responsiblepositionsshould have specific dutiesrecordedin written
job descriptionsand adequateauthorityto carry out their responsibilitiesTheir
duties may be delegatedio designateddeputiesof a satisfactoryqualification
level. Thereshouldbe no gapsor unexplainedoverlapsin the responsibilitiesof
thosepersonnetoncernedvith theapplicationof GoodManufacturingPractice.

2.4  Senior managementhas the ultimate responsibility to ensure an effective
PharmaceuticaQuality System ign placeto achievethe quality objectives,and,
that roles, responsibilities,and authorities are defined, communicatedand

implementedhroughouthe organisationSeniormanagemenghouldestablisha
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quality policy that describeghe overall intentionsand direction of the company
relatedto quality andshouldensurecontinuingsuitability andeffectivenessf the
PharmaceuticaQuality Systemand GMP compliancethrough participationin
managemerreview.

KEY PERSONNEL

2,5  Senior Managemenshould appoint Key ManagementPersonneincluding the
headof Production,the headof Quality Control, and if at leastone of these
personsis not responsiblefor the releaseof productsthe Qualified Persofs)
designatedor the purpose Normally, key postsshouldbe occupiedby full-time
personnel. The headsof Productionand Quality Control must be independent
from eachother.In large organizationsit may be necessaryo delegatesomeof
the functionslistedin 2.7, 2.8 and 2.9. Additionally, dependingon the size and
organizationastructureof the companya separatéieadof Quality Assuranceor
Head of the Quality Unit may be appointed.Where such a function exists
usuallysomeof the responsibilitiesdescribedn 2.7, 2.8and 2.9 are sharedwith
the Head of Quality Control and Head of Productionand senior management
shouldthereforgakecarethatroles,responsibilitiesandauthoritiesaredefined.

2.6  The duties of th&ualified Persofs) are described in the national requirements
and can be summarised as follows:

a) An Qualified Persomust ensure that each batch of medicinal products has
been manufactured and checked in compliance with the laws in force in that
country and in accordanceith the requirements of the Marketing
Authorisation;

b) TheQualified Persofs) must meet the qualification requirements laid down
in the national legislation, they shall be permanently and continuously at the
disposal of the holder of the Manufacturingtiarisation to carry out their
responsibilities;

c) The responsibilities of aQualified Personmay be delegated, but oniy
otherQualified Persof(s).

2.7  Theheadof Productiongenerallyhasthefollowing responsibilities:
() To ensurethat products are produced and stored according to the

appropriatelocumentatiomn orderto obtaintherequiredquality;
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(i) To approve the instructions relating to production operations and to ensure
their strict implementation;

(i) To ensure that the production records are evaluated and signed by an
Qualified Person

(iv) Toensure the qualification and maintenance of his department, premises and
equipment;

(v) To ensure that the appropriate validations are done;

(vi) To ensure that the requiredtial and continuing training of his department

personnel is carried out and adapted according to need.

2.8  Theheadof Quality Controlgenerallyhasthefollowing responsibilities:

(i) To approveor reject, as he/sheseesfit, starting materials,packaging
materialsjntermediatebulk andfinishedproducts;

(i) To ensurethat all necessarytestingis carried out and the associated
recordsevaluated;

(i) To approvespecificationssamplinginstructions,test methodsand other
Quiality Control procedures;

(iv) Toapproveandmonitor anycontractanalysts;

(v) To ensurethe qualification and maintenanceof his/her department,
premisesandequipment;

(vi) Toensurghattheappropriatevalidationsaredone;

(vii) Toensurehattherequiredinitial andcontinuingtrainingof his department
personneis carriedoutandadaptedaccordingto need.

Otherdutiesof Quality Control aresummarisedn Chapter6.

2.9  The headsof Production,Quality Control and whererelevant,Head of Quality
Assuranceor Head of Quality Unit, generally have some shared,or jointly
exercised responsibilitiesrelating to quality including in particularthe design,
effective implementation,monitoring and maintenanceof the Pharmaceutical
Quality System.Thesemayinclude,subject taanynational regulations:

()  The authorisationof written proceduresand other documentsjncluding
amendments;

(i)  Themonitoringandcontrol of themanufacturingenvironment;

(i)  Planthygiene;

(iv) Proceswalidation
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(v) Training;

(viy Theapproval ananonitoringof suppliersof materials;

(vii) The approvaland monitoring of contractmanufacturersand providersof
otherGMP relatedoutsourcedctivities;

(viii) The designationand monitoring of storageconditionsfor materialsand
products;

(ix) Theretentionof records;

(x)  Themonitoringof compliancewith therequirementsf GoodManufacturing
Practice;

(xiy The inspection,investigation,and taking of samples,n orderto monitor
factorswhich mayaffectproductquality;

(xii) Participationin managementreviews of processperformance,product
guality andof the PharmaceuticaQuality Systemandadvocatingcontinual
improvement;

(xiii) Ensuringthatatimely andeffective communicatiorandescalatiorprocess
existsto raisequality issuedo theappropriatdevelsof management.

TRAINING

2.10 Themanufactureshouldprovidetrainingfor all the personnelvhosedutiestake
them intoproductionandstorageareasor into controllaboratoriegincludingthe
technical,maintenanceand cleaningpersonnel) and for other personneWwhose
activitiescould affectthe quality of the product.

2.11 Besidesthe basic training on the theory and practice of the Pharmaceutical
Quiality Systemand Good Manufacturing Practice,newly recruited personnel
should receivetraining appropriateto the dutiesassignedo them. Continuing
training should also be given, and its practical effectivenessshould be
periodically assessedTraining programmesshould be available, approvedby
either the head of Productionor the headof Quality Control, as appropriate.

Trainingrecordsshouldbekept.

2.12 Personnelorking in areaswherecontaminations a hazard,e.g. cleanareasor
areaswherehighly active,toxic, infectiousor sensitisingmaterialsare handled,

shouldbegivenspecifictraining.
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2.13 Visitors or untrained personnel should, preferably, not be taken into the
productionandquality control areaslf thisis unavoidabletheyshouldbe given
information in advance particularly about personalhygieneand the prescribed

protectiveclothing. Theyshouldbe closelysupervised.

2.14 The PharmaceuticaQuality Systemand all the measuresapableof improving
its understandingand implementationshould be fully discussedduring the

trainingsessions.

PERSONNEL HYGIENE

2.15 Detailedhygieneprogrammeshouldbe establishecand adaptedo the different
needswithin the factory. They shouldinclude procedureselatingto the health,
hygiene practices and clothing of personnel. These proceduresshould be
understoodandfollowed in a very strict way by everypersonwhosedutiestake
him into the production and control areas.Hygiene programmesshould be

promotedby managemenrdndwidely discussedluringtrainingsessions.

2.16 All personnekhouldreceivemedicalexaminationupon recruitment.lt mustbe
thema n u f a craspomnsibilitybhat thereareinstructionsensuringthat health
conditionsthat can be of relevanceto the quality of productscometo the

ma n u f a ckhowledge.Ater the first medical examination,examinations

shouldbe carriedout whennecessarfor thework andpersonal health.

2.17 Stepsshouldbetakento ensureasfar asis practicablethat no personaffected by
aninfectiousdiseaseor having openlesionson the exposedsurfaceof the body

is engagedn the manufacturef medicinalproducts.

2.18 Every personenteringthe manufacturingareasshouldwear protectivegarments

appropriateo theoperationdo becarriedout.

2.19 Eating, drinking, chewing or smoking, or the storageof food, drink, smoking
materialsor personalmedicationin the productionand storageareasshouldbe
prohibited.In generalanyunhygienicpracticewithin the manufacturingareasor
in any other areawhere the product might be adverselyaffected should be
forbidden.

29

OPSG-080v4.2/110726



Chapter2  Personal

2.20 Direct contactshouldbe avoidedbetweenthe o p e r ahandsandthe exposed
productaswell aswith anypartof the equipmenthatcomesnto contactwith the

products.
2.21 Personneshouldbeinstructedo usethe handwashingfacilities.

2.22  Any specificrequirementgor the manufactureof specialgroupsof products for

examplesterilepreparationsarecoveredn theannexes.

CONSULTANTS

2.23 Consultantsshould have adequateeducation,training, and experienceor any
combinationthereof,to adviseon thesubjectfor whichtheyareretained.
Recordshouldbemaintainedtatingthename addressgualifications andtype

of serviceprovidedby theseconsultants.
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CHAPTER 3

PREMISES AND EQUIPMENT

PRINCIPLE

Premisesand equipmentmust be located, designed,constructed,adaptedand
maintainedo suit the operationgo be carriedout. Their layoutanddesignmust
aim to minimisetherisk of errorsandpermit effective cleaningandmaintenance
in orderto avoid crosscontaminationbuild up of dustor dirt and,in generalany

adverseeffectonthe quality of products.

PREMISES
General
3.1  Premiseshouldbe situatedin an environmentwhich, whenconsideredogether

3.2

3.3

3.4

3.5

3.6.

with measuredo protect the manufacturepresentsminimal risk of causing
contaminatiorof materialsor products.

Premisesshould be carefully maintained,ensuringthat repair and maintenance
operationgdo not presentany hazardto the quality of products. Theyshouldbe
cleaned and, where applicable, disinfected according to detailed written
procedures.

Lighting, temperaturehumidity and ventilation should be appropriateand such
that they do not adverselyaffect, directly or indirectly, either the medicinal
productsduring their manufactureand storage,or the accuratefunctioning of
equipment.

Premises should be designed and equipped so as to afford maximum protection
against the entry of insects, rodents or other animals.

Stepsshould be takenin order to preventthe entry of unauthorisedpeople.
Production,storageand quality control areasshould not be usedas a right of

way by personneivho do notwork in them.

Production Area

Crosscontamination should be prevented for all products by appropriate design
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and operation of manufacturing facilities. The measures to prevent
crosscontamination should be commensurate with the risks. Quality Risk
Management principlesieuld be used to assess and control the risks. Depending
of the level of risk, it may be necessary to dedicate premises and equipment for
manufacturing and/or packaging operations to control the risk presented by some
medicinal products.
Dedicated facilies are required for manufacturing when a medicinal product
presents a risk because:
I.  the risk cannot be adequately controlled by operational and/ or technical
measures
ii. scientific data from the toxicological evaluation does not support a
controllable risk (e.qg. allergenic potential from highly sensitising materials
such as betlactams) or
iii.  relevant residue limits, derived from the toxicological evaluation, cannot
be satsfactorily determined by validated analytical method.

Further guidance can be found in Chaptan8 in Annexes 2, 3, 4,5 & 6.

3.7 Premises should preferably be laid out in such a way as to allow the production to
take place in areas connected in a logicder corresponding to the sequence of
the operations and to the requisite cleanliness levels.

3.8 The adequacy of the working andprocess storage space should permit the
orderly and logical positioning of equipment and materials so as to minimise the
risk of confusion between different medicinal products or their components, to
avoid crosscontamination and to minimise the risk of omission or wrong
application of any of the manufacturing or control steps.

3.9 Where starting and primary packaging materialgrmediate or bulk products are
exposed to the environment, interior surfaces (walls, floors and ceilings) should be
smooth, free from cracks and open joints, and should not shed particulate matter
and should permit easy and effective cleaning and, éssaey, disinfection.

3.10 Pipework, light fittings, ventilation points and other services should be designed
and sited to avoid the creation of recesses which are difficult to clean. As far as
possible, for maintenance purposes, they should be accessibleutsiae the
manufacturing areas

3.11 Drains should be of adequate size, and have trapped gullies. Open channels should
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3.12

3.13

3.14

3.15

3.1a

3.17.

3.18

3.19

3.2Q

3.21

3.22

be avoided where possible, but if necessary, they should be shallow to facilitate
cleaning and disinfection.

Production areas should be esffively ventilated, with air control facilities
(including temperature and, where necessary ,humidity, pressure and filtration)
appropriate both to the products handled, to the operations undertaken within them
and to the external environment.

Weighing ofstarting materials usually should be carried out in a separate weighing
room designed for such use.

In cases where dust is generated (e.g. during sampling, weighing, mixing and
processing operations, packaging of dry products), specific provisions $eould
taken to avoid crossontamination and facilitate cleaning.

Premises for the packaging of medicinal products should be specifically designed
and laid out so as to avoid mixps or crosEontamination.

Production areas should be well lit, particulasligere visual odine controls are
carried out

In-process controls may be carried out within the production area provided they do
not carry any risk to production.

Storage Areas

Storage areas should be of sufficient capacity to allow orderly storage of the
various categories of materials and products: starting and packaging materials,
intermediate, bulk and finished products, products in quarantine, released,
rejected, returned or recalled.

Storage areas should be designed or adapted to ensure good stoditgens. In
particular, they should be clean and dry and maintained within acceptable
temperature limits. Where special storage conditions are required (e.qg.
temperature, humidity) these should be provided, checked and monitored.
Receiving and dispatchays should protect materials and products from the
weather. Receptions areas should be designed and equipped to allow containers of
incoming materials to be cleaned where necessary before storage.

Where quarantine status is ensured by storage in sepagate these areas must

be clearly marked and their access restricted to authorised personnel. Any system
replacing the physical quarantine should give equivalent security.

There should normally be a separate sampling area for starting materials. If
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3.23

3.24
3.25

3.26

3.27

3.28

3.29

3.30
3.31

3.32

3.33

samplng is performed in the storage area, it should be conducted in such a way as
to prevent contamination or cressntamination.

Segregated areas should be provided for the storage of rejected, recalled or returned
materials or products.

Highly active materils or products should be stored in safe and secure areas.
Printed packaging materials are considered critical to the conformity of the
medicinal products and special attention should be paid to the safe and secure

storage of these materials.

Quality Control Areas

Quality Control laboratories should be separated from production areas.
Laboratories for the control of biologicals, microbiologicals and radioisotopes,
should also be separated from each other.

Control laboratories should be designed to suit gferations to be carried out in
them. Sufficient space should be given to avoid-upg and crossontamination.

There should be adequate suitable storage space for samples and records.
Separate rooms may be necessary to protect sensitive instrumentgbitation,
electrical interference, humidity, etc.

Special requirements are needed in laboratories handling particular substances,

such as biological or radioactive samples.

Ancillary Areas

Rest and refreshment rooms should be separate from other areas.

Facilities for changing clothes, and for washing and toilet purposes should be easily
accessible and appropriate for the number of users. Toilets should not directly
communicate with production or storage areas.

Maintenance workshops should separated fpooaluction areas. Whenever parts

and tools are stored in the production area, they should be kept in rooms or lockers
reserved for that use.

Animal houses should be well isolated from other areas, with separate entrance

(animal access) and air handlifagilities.

EQUIPMENT
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3.34

3.35

3.36

3.37.

3.38

3.39

3.40

341

3.42

3.43

3.44

Manufacturing equipment should be designed, located and maintained to suit its
intended purpose.

Repair and maintenance operations should not present any hazard to the quality of
the products.

Manufacturing equipment should lkesigned so that it can be easily and
thoroughly cleaned. It should be cleaned according to detailed and written
procedures and stored only in a clean and dry condition.

Washing and cleaning equipment should be chosen and used in order not to be a
sourceof contamination.

Equipment should be installed in such a way as to prevent any risk of error or of
contamination.

Production equipment should not present any hazard to the products. The parts of
the production equipment that come into contact with tleelymt must not be
reactive, additive or absorptive to such an extent that it will affect the quality of
the product and thus present any hazard.

Balances and measuring equipment of an appropriate range and precision should
be available for production andrdrol operations.

Measuring, weighing, recording and control equipment should be calibrated and
checked at defined intervals by appropriate methods. Adequate records of such
tests should be maintained.

Fixed pipework should be clearly labelled to indec#tte contents and, where
applicable, the direction of flow.

Distilled, deionized and, where appropriate, other water pipes should be Sanitized,
on frequently bases, according to written procedures that detail the action limits
for.

Defective equipment shtd, if possible, be removed from production and quality

control areas, roclearly labelled as defective
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CHAPTER 4

DOCUMENTATION

PRINCIPLE

Gooddocumentatioronstitutesanessentialpartof the quality assuranceystem
and is key to operatingin compliancewith GMP requirements.The various
types of documents and media used should be fully defined in the
manufacturer'sQuality ManagementSystem. Documentationmay exist in a
variety of forms, including paperbased electronicor photographicmedia. The
main objective of the systemof documentatiorutilised must be to establish,
control,monitorandrecordall activitieswhich directly or indirectlyimpacton all
aspectsof the quality of medicinal products.The Quality ManagemenSystem
shouldincludesufficientinstructionaldetail to facilitate a commonunderstanding
of therequirementsin additionto providingfor sufficientrecordingof thevarious
processeand evaluationof any observationsso that ongoingapplicationof the
requirementsnaybedemonstrated.

Therearetwo primarytypesof documentatiorusedto manageandrecordGMP
compliance: instructions (directions, requirements) and records/reports.
Appropriategood documentatiorpracticeshouldbe appliedwith respectto the
type of document.

Suitable controls should be implementedto ensurethe accuracy, integrity,
availabilityandlegibility of documentsinstructiondocumentshouldbefreefrom
errorsandavailablein writing. Theterm6 w r i mersecdrdedpr documented

on mediafrom which data mayperenderedn a humanreadablgorm.

REQUIRED GMP DOCUMENTATION (BY TYPE)

Site Master File: A documentdescribingthe GMP related activities of the
manufacturer.

Instructions(directions,or requirementsjype:

Specifications: Describein detail the requirementswith which the productsor

materialsusedor obtainedduring manufacturéhaveto conform.Theyserveas a
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basisfor quality evaluation.

Manufacturing Formulae, Processing, Packagingand Testing Instructions:
Providedetail all the startingmaterials, equipmerand computerisegystemgif
any) to be usedand specify all processing,packaging,sampling and testing
instructions. In-process controls and process analytical technologiesto be
employedshouldbe specifiedwhererelevant, together withcceptanceriteria.
Procedures: (Otherwiseknown as StandardOperating Procedurespr SOPSs),
give directionsfor performingcertainoperations.

Protocols: Give instructions for performing and recording certain discreet
operations.

Technical Agreements: Are agreedbetweencontractgivers and acceptorsor
outsourceactivities.

Record/Report type:

Records Provideevidenceof variousactionstakento demonstrate compliance
with instructions, e.g. activities, events, investigations,and in the case of
manufacturedbatches historyof eachbatchof product,includingits distribution.
Recordsinclude the raw data which is usedto generateother records. For
electronicrecordsregulatedusersshoulddefinewhich dataareto be usedas raw
data At leastall dataonwhichqualitydecisionsarebasedhouldoedefined as raw
data.

Certificates of Analysis: Provide a summary of testing results on samples of
products or materialstogether with the evaluation for compliance to a stated
specification.

Reports: Document the conduct of particular exercisesjgats or investigations,

together with results, conclusions and recommendations.

GENERATION AND CONTROL OF DOCUMENTATION

4.1  All typesof documentshouldbe definedandadheredo. The requirementapply
equally to all forms of documentmedia types. Complex systemsneedto be
understood,well documented,validated, and adequatecontrols should be in

1 Alternativelythecertificationmaybebasedin-wholeorin-part,ontheassessmeuf real time data
(summariesand exceptionreports) from batch related processanalytical technology(PAT), parameters
or metricsasper the approvedMarketing Authorisation dossier.
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place.Many documentginstructionsand/orrecords)may existin hybrid forms,
i.e. someelementsas electronicand othersas paperbased.Relationshipsand
controlmeasure$or masterdocumentsofficial copies,datahandlingand records
needto be statedfor both hybrid andhomogenousystemsAppropriate controls
for electronicdocumentsuchastemplatesforms,andmasterdocumentshould
be implemented Appropriatecontrolsshouldbe in placeto ensureheintegrity
of therecordthroughoutheretentionperiod.

4.2  Documentsshould be designed,prepared,reviewed, and distributed with care.
They should comply with the relevant parts of Product Specification Files,
Manufacturing and Marketing Authorisation dossiers, as appropriate. The
reproductionof working documentdrom masterdocumentshouldnot allow any
errorto beintroducedhroughthereproductiorprocess.

4.3  Documentscontaining instructions should be approved, signed and dated by
appropriateandauthorisegpersonsDocumentshouldhaveunambiguouscontents
andbeuniquelyidentifiable.The effectivedateshouldbe defined.

4.4  Documentgontaininginstructionsshouldbe laid outin anorderlyfashionand be
easyto check.The style andlanguageof documentsshouldfit with their intended
use. StandardOperatingProceduresWork Instructionsand Methods shouldbe
written in animperativemandatorystyle.

4.5  Documentswithin the Quality ManagemenSystemshouldbe regularlyreviewed
and kept up-to-date. When a documenthas been revised, systemsshould be
operatedo preventinadvertenuseof supersededocuments.

4.6  Documentsshould not be handwritten; although,where documentsrequire the

entryof data,sufficientspaceshouldbe providedfor suchentries.

GOOD DOCUMENTATION PRACTICES

4.7  Handwrittenentriesshouldbe madein clear,legible,indelible way.

4.8 Recordsshouldbe madeor completedat thetime eachactionis takenandin such
a way that all significant activities concerningthe manufactureof medicinal
productsaretraceable.

4.9  Any alterationmadeto the entry on a documentshouldbe signedand dated;the

alteration should permit the reading of the original information. Where
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appropriatethereasorfor the alterationshouldberecorded.

RETENTION OF DOCUMENTS

4.10 It shouldbe clearly definedwhich recordis relatedto eachmanufacturingactivity
and wherethis recordis located.Securecontrolsmustbe in placeto ensurethe
integrity of the record throughout the retentionperiod andvalidated where
appropriate.

4.11 Specificrequirementsapply to batchdocumentationwhich must be kept for one
year after expiry of the batch to which it relatesor at least five years after
certification of the batch by the Qualified Personwhicheveris the longer. For
investigationalmedicinal products,the batch documentatiormust be kept for at
leastfive yearsafter the completionor formal discontinuationof the last clinical
trial in which the batch was used. Other requirementsfor retention of
documentatiormay be describedin legislationin relation to specific types of
product (e.g. Advanced Therapy Medicinal Products)and specify that longer
retentionperiodsbe appliedto certaindocuments.

4.12 For othertypesof documentationthe retentionperiodwill dependon the
business activity which the documentationsupports. Critical documentation,
including raw data(for examplerelatingto validationor stability), which supports
information in the Marketing Authorisation should be retained whilst the
authorisationremainsin force. It may be consideredacceptabldo retire certain
documentation(e.g. raw data supportingvalidation reportsor stability reports)
wherethe datahasbeensupersededy a full setof newdata.Justificationfor this
shouldbe documentedndshouldtakeinto accountthe requirementdor retention
of batchdocumentationfor example,in the caseof processvalidation data,the
accompanyingaw datashouldberetainedor aperiodatleastaslong astherecords
for all batcheswhosereleasehasbeensupportedon the basisof that validation
exercise.

Thefollowing sectiongives someexamplesof requireddocumentsThe quality

managemensystemshould describeall documentsequiredto ensureproduct

gualityandpatient safety.
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SPECIFICATIONS

4.13 There should be appropriately authorised and dated specifications for starting and
packaging materials, and finished products. where appropriate, they should be also

available for intermediate twulk products

Specifications for starting and packaging materials

4.14 Specificationsfor startingand primary or printed packagingmaterialsshould
includeor providereferencdo, if applicable:

- A descriptionof thematerialsjncluding:

Thedesignatechameandtheinternalcodereference;

Thereferenceif any,to apharmacopoeial monograph;

Theapprovedsuppliers andf reasonablethe original producerof the
material;

A specimerof printedmaterials;

- Directionsfor samplingandtesting
- Qualitativeandquantitativerequirementsvith acceptancémits;
- Storageconditionsandprecautions;

- Themaximum periodf storagebeforere-examination.

Specifications for intermediate and bulk products

4.15 Specificationsfor intermediateand bulk productsshould be availablefor critical
stepsor if these are purchasedor dispatched.The specificationsshould be
similar to specificationsfor starting materials or for finished products, as

appropriate.

Specifications for finished products

4.16 Specificationdor finishedproductsshouldincludeor providereferenceo:
- The designatedname of the product and the code referencewhere
applicable;
- Theformula;

- A descriptionof the pharmaceuticdiorm andpackageletails;

- Directionsfor samplingandtesting;
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- Thequalitativeandquantitativerequirementsyith theacceptancémits;

- The storage conditions and any special handling precautions, where
applicable;

- Thesheltlife.

MANUFACTURING FORMULA AND PROCESSING INSTRUCTIONS
Approved, written ManufacturingFormulaand Processingnstructionsshould
existfor eachproductandbatchsizeto bemanufactured.

4.17 TheManufacturingFormulashouldinclude:

- The name of the product, with a product referencecode relating to its
specification;

- A descriptionof the pharmaceuticalorm, strengthof the productand batch
size;

- Alist of all startingmaterialsto beused,with theamountof each, described;
mentionshouldbe madeof anysubstancéhatmaydisappeain the course of
processing;

- A statementof the expectedfinal yield with the acceptabldimits, and of
relevantintermediateyields, whereapplicable.

4.18 TheProcessingnstructionsshouldinclude:

A statementof the processinglocation and the principal equipmentto be

used;

- Themethodspr referenceo the methodso beusedfor preparingthe critical
equipment (e.g. cleaningssembling, calibratingterilizing);

- Checksthat the equipmentand work stationare clear of previousproducts,
documentsor materials not required for the planned process,and that
equipments cleanandsuitablefor use;

- Detailed stepwise processinginstructions [e.g. checks on materials, pre-
treatmentssequencdor addingmaterials,critical processparametergtime,
tempetc)];

- Theinstructionsfor anyin-processontrolswith their limits;

- Wherenecessarytherequirementsor bulk storageof the products;ncluding

thecontainer, labelingndspecial storageonditionswhereapplicable;
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- Any special precautiorn® beobserved.

Packaging Instructions

4.19 Approved Packaginginstructionsfor each product, pack size and type should
exist. Theseshouldinclude,or haveareferenceo, thefollowing:

- Nameof theproduct;includingthebatchnumberof bulk andfinishedproduct;

- Descriptionof its pharmaceuticdlorm, andstrengthwhereapplicable;

- The pack size expressedn termsof the number,weight or volume of the
productin thefinal container;

- A completelist of all the packagingmaterialsrequired,including quantities,
sizes and types, with the code or reference number relating to the
specification®f eachpackagingmaterial;

- Where appropriate,an example or reproductionof the relevant printed
packagingmaterials,and specimensndicatingwhereto apply batchnumber
references, anshelflife of theproduct;

- Checksthat the equipmentand work stationare clear of previousproducts,
documentsor materialsnot requiredfor the plannedpackagingoperations
(line clearance)andthat equipment isleanandsuitablefor use;

- Specialprecautiongo be observed,ncluding a careful examinationof the
areaandequipmentin orderto ascertairthe line clearancebeforeoperations
begin;

- A descriptionof the packagingoperationjncluding anysignificantsubsidiary
operations, andquipmento beused;

- Detailsof in-processcontrolswith instructionsfor samplingand acceptance

limits.
Batch Processing Record

4.20 A BatchProcessindgrecordshouldbe keptfor eachbatchprocessedit should be
basedon the relevantpartsof the currentlyapprovedvianufacturingFormula and
Processingnstructions andshouldcontainthe following information:

- The name and batch number of the product;
- Dates and times of commencement, of significant intermediate siadesf

completion of production
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Identification (initials) of the operator(s) who pmmed each significant step

of the process and, where appropriate, the name of any person who checked
these operations;

The batch number and/or analytical control number as well as the quantities of
each starting material actually weighed (including tlackh number and
amount of any recovered or reprocessed material added);

Any relevant processing operation or event and major equipment used;

A record of the irprocess controls and the initials of the person(s) carrying
them out, and the results obtained

The product yield obtained at different and pertinent stages of manufacture;
Notes on special problems including details, with signed authorisation for any
deviation from the Manufacturing Formula and Processing Instructions;

Approval by the person rpensible for the processing operations.

Note: Where a validated processis continuously monitored and controlled, then

automaticallygeneratedeportsmay be limited to compliancesummariesand

exceptiory out-of-specification(OOS) dataeports.

Batch Packaging Record

4.21 A Batch PackagingRecord should be kept for each batch or part batch

processedt shouldbebasedntherelevanipartsof thePackagindnstructions.

Thebatchpackagingecordshouldcontainthefollowing information:

Thenameandbatchnumberof the product;

Thedate(s) andimesof the packagingoperations;

Identification(initials) of the operator(swho performedeachsignificantstep
of the processand, whereappropriatethe nameof any personwho checked
theseoperations;

Recordof checkdor identity andconformitywith the packagingnstructions,
includingtheresultsof in-processontrols;

Detailsof the packagingoperations carriedout, including referencesto

equipmentaindthe packagindinesused,

Wheneverpossible,samplesof printed packagingmaterialsused,including

specimen®f thebatchcoding,expiry datingandanyadditionaloverprinting;
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- Notes on any special problemsor unusualeventsincluding details, with
signedauthorisatiorfor anydeviationfrom the Packagingnstructions;

- Thequantitiesandreferencenumberor identificationof all printedpackaging
materialsand bulk productissued,used,destroyedor returnedto stock and
the quantities of obtainedproduct, in order to provide for an adequate
reconciliation.Wherethere are there are robustelectroniccontrolsin place
duringpackagingheremaybejustificationfor notincludingthisinformation;

- Approvalby the persorresponsibldor the packagingoperations.

PROCEDURES ANDRECORDS

Receipt

4.22 Thereshouldbewritten proceduresndrecordsfor the receiptof eachdelivery of
eachstartingmaterial, (including bulk, intermediateor finished goods),primary,
secondary angrintedpackagingnaterials.

4.23 The records of the receipghould include:

a. the name of the material on the delivery note and the containers;

b. the "inhouse" name and/or code of material (if different from a);

date of receipt;

supplier's name and manufacturer's name, if Different;

manufacturer's batch or referemaegmber;

-~ ® o o

total quantity, and number of containers received,;
The Internal Identification number assigned after receipt;

any relevant cmment

> T @

.24  There should be written procedures for the internal labeling,
guarantine and storage of starting materials, packaging materials and

othermaterials,as appropriate.

Sampling

4.25 There should be written proceduresfor sampling, which include the
methodsand equipment to be used, the amounts to be taken and any
precautions to be observedto avoid contaminationof the material or any

deteriorationn its quality.
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Testing

4.26 There should be written proceduresfor testing materials and products at
different stages of manufacture, describing the methods and equipment
to be used.The testsperformedshouldberecorded.

Other

4.27 Written release and rejection procedures should be available for
materials and products, and in particular for the certification for sale of
the finished product by the Qualified Persofs). All records should be
available to the Qualified Person A system should be in place to
indicatespecialobservationandany changego critical data.

4.28 Records should be maintained for the distribution of each batch of a
productin orderto facilitaterecallof anybatch,if necessary.

4.29 There should be written policies, procedures, protocols, reports and the
associated records of actions taken or conclusions reached, where
appropriate for thefollowing examples:

- Validationandqualificationof processes, equipmesmdsystems;

- Equipmentassemblyandcalibration;

- Technologytransfer;

- Maintenancegleaningandsanitation;

- Personnelmattersincluding signaturelists, training in GMP and technical
matters, clothingndhygieneandverification of the effectivenes®f training;

- Environmental monitoring;

- Pestcontrol;

- Complaints;

- Recalls;

- Returns;

- Changecontrol;

- Investigationsnto deviationsandnon-conformances;

- Internalquality/GMPcomplianceaudits;

- Summarie®f recordswhereappropriatge.g. product qualityeview);

- Supplieraudits.

4.30 Clear operating procedures should be available for major items of
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manufacturingandtestequipment.

4.31 Logbooks should be kept for major or critical analytical testing,
production equipment, andareaswhere product hasbeen processed.They
should be used to record in chronological order, as appropriate, any
use of the area, equipment/methodgalibrations, maintenance, cleaning
or repair operations, including the dates and identity of people who
carriedtheseoperationsout.

432 An inventory of documents within the Quality Management System

shouldbe maintained.
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CHAPTER 5

PRODUCTION

PRINCIPLE

Productionoperationamust followclearly definedproceduresthey mustcomply
with theprinciplesof GoodManufacturingPracticein orderto obtainproductsof
the requisitequality and be in accordancevith the relevantmanufacturingand

MarketingAuthorizations

GENERAL

5.1  Productionshouldbe performedandsupervisedy competenpeople.

5.2 All handling of materials and products, such as receipt and quaraanmgjng,
storage, labelling, dispensing, processing, packaging and distribution should be
done in accordance with written procedures or instructions and recorded.

5.3 All incomingmaterialsshouldbe checkedo ensurethatthe consignment
correspondso the order. Containersshouldbe cleanedwherenecessarand
labelledwith the prescribedata.

5.4. Damageto containersandany other problemwhich might adverselyaffect the
guality of amaterialshouldbeinvestigatedrecordedandreportedo the Quality
Control Department.

5.5 Incoming materials and finished products should be physically or administratively
guarantined immediately after receipt or processing, until they have been released
for use or distribution

5.6. Intermediate and bulk products purchased ak should be handled on receipt as
though they were startingaterials

5.7 All materials and products should be stored under the appropriate conditions
established by the manufacturer and in an orderly fashion to permit batch
segregation and stocktation

5.8 Checks on yields, and reconciliation of quantities, should be carried out as
necessary to ensure that there are no discrepancies outside acdiepitable

5.9.  Operations on different products should not be carried out simultan@wusly
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5.10

5.11

5.12

5.13

5.14

5.15

5.16

consecutivelyn the same room to avoid the risk of Ruig or cross

contamination.

At every stage of processing, products and materials should be protected from
microbial and other contamination.

When working with dry materials and products, special precautions sheuld
taken to prevent the generation and dissemination of dust. This applies
particularly to the handling of highly active sensitizingmaterials.

At all times during processing, all materials, bulk containers, major items of
equipment and where appropgaboms used should be labelled or otherwise
identified with an indication of the product or material being processed, its
strength (where applicable) and batch number. Where applicable, this indication
should also mention the stageppbduction

Labels aplied to containers, equipment or premises should be clear,
unambiguous and in the company's agreed format. It is often helpful in addition to
the wording on the labels to use colours to indicate status (for example,
guarantinedaccepted, rejected, clean)

Checks should be carried out to ensure that pipelines and other pieces of
equipment used for the transportation of products from one area to another are
connected in aorrect manner

Any deviation from instructions or procedures should be avoidéat as

possible. If a deviation occur, it should be approved in writing by a competent
person, with the involvement of the Quality Control Department when
appropriate.

Access to production premises should be restricted to authorised personnel.

PREVENTION OF CROSSCONTAMINATION IN PRODUCTION

5.17

Normally, the production of nemedicinal products should be avoided in areas
and with equipment destined for the production of medicinal products but, where
justified, could be allowed where the measures to preresscontamination

with medicinal products described below and in Chapter 3 can be applied. The
production and/or storage of technical poisons, such as pesticides (except where
these are used for manufacture of medicinal products) and herbicides, s#tould n

be allowed in areas used for the manufacture and / or storage of medicinal
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products

5.18 Contamination of a starting material or of a product by another material or
product should be prevented. This risk of accidental ezostamination resulting
from the uncontrolled release of dust, gases, vapours, aerosols, genetic material or
organisms from active substances, other materials (startingpoodess), and
products in process, from residues on eq
should be assessed. Tdignificance of this risk varies with the nature of the
contaminant and that of the product being contaminated. Products in which cross
contamination is likely to be most significant are those administered by injection
and those given over a long time.wiever, contamination of all products poses a
risk to patient safety dependent on the nature and extent of contamination.

5.19 Crosscontamination should be prevented by attention to design of the premises
and equipment as described in Chapter 3. This showddpuorted by attention to
process design and implementation of any relevant technical or organizational
measures, including effective and reproducible cleaning processes to control risk
of crosscontamination.

5.20 A Quality Risk Management process, which imt#a a potency and toxicological
evaluation, should be used to assess and control theoossnination risks
presented by the products manufactured. Factors including; facility/equipment
design and use, personnel and material flow, microbiological dsntro
physicochemical characteristics of the active substance, process characteristics,
cleaning processes and analytical capabilities relative to the relevant limits
established from the evaluation of the products should also be taken into account.
The outome of the Quality Risk Management process should be the basis for
determining the necessity for and extent to which premises and equipment should
be dedicated to a particular product or product family. This may include
dedicating specific product contgmrts or dedication of the entire manufacturing
facility. It may be acceptable to confine manufacturing activities to a segregated,
self-contained production area within a multiproduct facility, where justified.

5.21 The outcome of the Quality Risk Managemertgess should be the basis for
determining the extent of technical and organizational measures required to
control risks for crossontamination. These could include, but are not limited to,

the following:
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Technical Measures

i. Dedicated manufacturinigcility (premises and equipment);

ii. Selfcontained production areas having separate processing equipment and
separate heating, ventilation and@anditioning (HVAC) systems. It may
also be desirable to isolate certain utilities from those used in o#ees; ar

iii. Design of manufacturing process, premises and equipment to minimize risk
for crosscontamination during processing, maintenance and cleaning;

iv. Use of fAclosed systemso for processing
between equipment;

v. Use of physical baier systems, including isolators, as containment
measures;

vi. Controlled removal of dust close to source of the contaminant e.g. through
localised extraction;

vii. Dedication of equipment, dedication of product contact parts or dedication of
selected parts whicire harder to clean (e.qg. filters), dedication of
maintenance tools;

viii. Use of single use disposable technologies; ix. Use of equipment designed for
ease of cleaning;

iX. Appropriate use of ailocks and pressure cascade to confine potential
airborne contaminantithin a specified area;

X. Minimising the risk of contamination caused by recirculation ezrrey of
untreated or insufficiently treated air;

xi. Use of automatic clean in place systems of validated effectiveness;

xii. For common general wash areas, separafi@gwpment washing, drying
and storage areas.

Organisational Measures

i. Dedicating the whole manufacturing facility or a sa#htained production
area on a campaign basis (dedicated by separation in time) followed by a
cleaning process of validated effg@eness;

ii. Keeping specific protective clothing inside areas where products with high

risk of crosscontamination are processed,;
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iii. Cleaning verification after each product campaign should be considered as a
detectability tool to support effectiveness of @eality Risk Management
approach for products deemed to present higher risk;

iv. Depending on the contamination risk, verification of cleaning of non product
contact surfaces and monitoring of air within the manufacturing area and/or
adjoining areas in ordéo demonstrate effectiveness of control measures
against airborne contamination or contamination by mechanical transfer;

v. Specific measures for waste handling, contaminated rinsing water and soiled
gowning;

vi. Recording of spills, accidental events or dewiad from procedures;

vii. Design of cleaning processes for premises and equipment such that the
cleaning processes in themselves do not present aaoosnination risk;

viii. Design of detailed records for cleaning processes to assure completion of
cleaning inaccordance with approved procedures and use of cleaning status
labels on equipment and manufacturing areas;

ix. Use of common general wash areas on a campaign basis;

X. Supervision of working behaviour to ensure training effectiveness and
compliance with the relant procedural controls.

5.22 Measuresto preventcrosscontaminationand their effectivenessshould be

checkedperiodicallyaccordingo setprocedures.

VALIDATION

5.23 Validation studies should reinforce Good Manufacturing Practice and be
conducted iraccordance with defined procedures. Results and conclusions should
be recorded.

5.24 When any new manufacturing formula or method of preparation is adopted, steps
should be taken to demonstrate its suitability for routine processing. The defined
process, usinthe materials and equipment specified, should be shown to yield a
product consistently of the required quality.

5.25 Significant amendments to the manufacturing process, including any change in
equipment or materials, which may affect product quality and/or the

reproducibility of the process should be validated.
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5.26 Processes and procedures should undergo periodic critical revalidation to ensure

that they remain capable of achieving the intended results.
STARTING MATERIALS

5.27. The selection, qualification, approval anthintenance of suppliers of starting
materials, together with their purchase and acceptance, should be documented as
part of the pharmaceutical quality system. The level of supervision should be
proportionate to the risks posed by the individual matetai&ng account of their
source, manufacturing process, supply chain complexity and the final use to which
the material is put in the medicinal product. The supporting evidence for each
supplier / material approval should be maintained. Staff involvetesetactivities
should have a current knowledge of the suppliers, the supply chain and the
associated risks involved. Where possible, starting materials should be purchased

directly from the manufacturer of the starting material.

5.28 The quality requirementstablished by the manufacturer for the starting materials
should be discussed and agreed with the suppliers. Appropriate aspects of the
production, testing and control, including handling, labelling, packaging and
distribution requirements, complaints, aés and rejection procedures should be

documented in a formal quality agreement or specification.

5.29 For the approval and maintenance of suppliers of active substances and excipients,

the following is required:

Active substances

Supply chain traceabilitghould be established and the associated risks, from
active substance starting materials to the finished medicinal product, should be
formally assessed and periodically verified. Appropriate measures should be put
in place to reduce risks to the qualitytbé active substance.

The supply chain and traceability records for each active substance (including
active substance starting materials) should be available and be retained by the

manufacturer of the medicinal product.
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Audits should be carried out &t manufacturers and distributors of active
substances to confirm that they comply with the relevant good manufacturing
practice and good distribution practice requirements. The holder of the
manufacturing authorisation shall verify such compliance elipdrimself/herself
or through an entity acting on his/her behalf under a contract. For veterinary

medicinal products, audits should be conducted based on risk.

Audits should be of an appropriate duration and scope to ensure that a full and
clear assessmeaf GMP is made; consideration should be given to potential
cross contamination from other materials on site. The report should fully reflect
The purchase of starting materials is an important operation which should involve
staff who have a particular dnhorough knowledge of the suppliers.

what was done and seen on the audit with any deficiencies clearly identified. Any
required corrective and preventive actions should be implemented. Further audits
should be undertaken at intervals defined by the tyugdk management process

to ensure the maintenance of standards and continued use of the approved supply

chain.

Excipients

Excipients and excipient suppliers should be controlled appropriately based on the
results of a formalised quality risk assessniemccordance with the PIC/S

GuidelinePI045L 60 Gui del ines on the formalised r
the appropriate Good Manufacturing Practice for excipients ofamediproducts

for human used.

5.30 For each delivery of starting material tt@ntainers should be checked for
integrity of package, including tamper evident seal where relevant, and for
correspondence between the delivery note
labels and approved manufacturer and supplier information maintayrtee b
medicinal product manufacturer. The receiving checks on each delivery should be

documented.

5.31 If one material delivery is made up of different batches, each batch must be
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considered as separate for sampling, testing and release.

5.32 Starting materials ithe storage area should be appropriately labelled (see section
13). Labels should bear at least the following information:
i.  The designated name of the product and the internal code reference where

applicable;

ii. A batch number given at receipt;

iii.  Where appropate, the status of the contents (e.g. in quarantine, on test,
released, rejected);

iv.  Where appropriate, an expiry date or a date beyond which retesting is
necessary. When fully computerised storage systems are used, all the
above information need not necasly be in a legible form on the label.

5.33 There should be appropriate procedures or measures to assure the identity of the
contents of each container of starting material. Bulk containers from which

samples have been drawn should be identified (see Clegpter

5.34 Only starting materials which have been released by the Quality Control

department and which are within their retest date should be used.

5.35 Manufacturers of finished products are responsible for any testing of starting
material$ as described in the miating authorisation dossier. They can utilize
partial or full test results from the approved starting material manufacturer but
must, as a minimum, perform identification testinfjeach batch according to

Annex 8.

5.36 The rationale for the outsourcingtbis testing should be justified and
documented and the following requirements should be fulfilled:
i.  Special attention should be paid to the distribution controls (transport,
wholesaling, storage and delivery) in order to maintain the quality
characteristis of the starting materials and to ensure that test results remain

applicable to the delivered material;

1 A similar approach should apply to packaging miateras stated in section 5.45
2 |dentity testing of starting materials should be performambaling to the methods and theecifications of
the relevanmarketing authorisation dossier.
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ii. ~ The medicinal product manufacturer should perform audits, either itself or
via third parties, at appropriate intervals based on risk at the sitafghgar
out the testing (including sampling) of the starting materials in order to
assure compliance with Good Manufacturing Practice and with the
specifications and testing methods described in the marketing authorisation
dossier;

iii.  The certificate of analys provided by the starting material
manufacturer/supplier should be signed by a designated person with
appropriate qualifications and experience. The signature assures that each
batch has been checked for compliance with the agreed product specification
unless this assurance is provided separately;

iv.  The medicinal product manufacturer should have appropriate experience in
dealing with the starting material manufacturer (including experience via a
supplier) including assessment of batches previously recanethe history
of compliance before reducing-house testing. Any significant change in
the manufacturing or testing processes should be considered;

v.  The medicinal product manufacturer should also perform (or via a separately
approved contract laboraggra full analysis at apppriate intervals based on
ri sk and compare the results with the
certificate of analysis in order to check the reliability of the latter. Should
this testing identify any discrepancy thenimwvestigation should be
performed and appropriate measures taken. The acceptance of certificates of
analysis from the material manufacturer or supplier should be discontinued

until these measures are completed.

5.37. Starting materials should only be dispensgdi&signated persons, following a
written procedure, to ensure that the correct materials are accurately weighed or

measured into clean and properly labelled containers.

5.38 Each dispensed material and its weight or volume should be independently

checked anthe check recorded.

5.39 Materials dispensed for each batch should be kept together and conspicuously
labelled as such.
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PROCESSINGOPERATIONS - INTERMEDIATE AND BULK PRODUCTS

5.40

5.41

5.42

5.43

5.44

Before any processing operation is started, steps should be taken to ensure that the
work area and equipment are clean and free from any starting materials, products,

product residues or documents not required foctineent operation
Intermediate and bklproducts should be kept under appropriate conditions.
Critical processes should be validated (see "VALIDATION" in @spter)

Any necessary Hprocess controls and environmental controls should be carried

out and recorded.

Any significant deviation frm the expected yield should be recorded and

investigated.

PACKAGING MATERIALS

5.45

5.4a

5.47.

5.48

The purchase, handling and control of primary and printed packaging materials
should have similar attention to that given to starting material.

Particularattentionshouldbe paidto printedmaterials. Theyshouldbestoredin
adequatelysecureconditionssuchto exclude unauthorisedaccessCut labels
and other loose printed materialsshould be storedand transportedn separate
closedcontainersoas toavoid mix-ups.Packagingnaterialsshould be issued
for use only by authorisedpersonnelfollowing an approvedand documented

procedure.

Each delivery or batch of printed or primary packaging material should be given a

specific reference number or identification mark.

Outdated or obsolete primary packaging material or printed packaging material

should be destroyed and this disposal recorded.

PACKAGING OPERATIONS

5.49

When setting up a programme for the packaging operations, particular attention
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5.50

5.51

5.52

5.53

5.54

5.55

5.56

5.57.

should be given to minimisinte risk of crossontamination, mixups or
substitutions. Different products should not be packaged in close proximity unless
there is physical segregation.

Before packaging operations are begun, steps should be taken to ensure that the
work area, packagg lines, printing machines and other equipment are clean and
free from any products, materials or documents previously used, if these are not
required for the current operation. The lrlearance should be performed

according to an appropriatbecklist

The name and batch number of the product being handled should be displayed at
each packaging station or line.

All products and packaging materials to be used should be checked on delivery to
the packaging department for quantity, identity and conforwiity the Packaging

Instructions.

Containers for filling should be clean before filling. Attention should be given to
avoiding and removing any contaminants such as glass fragments and metal

particles.

Normally, filling and sealing should be followed asakly as possible by
labelling. If it is not the case, appropriate procedures should be applied to ensure

that no mixups or mislabelling can occur.

The correct performance of any printing operation (for example code numbers,
expiry dates) to be done segatg or in the course of the packaging should be
checked and recorded. Attention should be paid to printing by hand which should

be rechecked at regular intervals.

Special care should be taken when usingatls and when ovaarinting is
carried out drline. Rollfeed labels are normally preferable to-lalids, in

helping to avoid mixups

Checksshould be madeto ensurethat any electronic code readers,label

countersor similar devicesareoperatingcorrectly.

57

OPSG-080vV4.2/110726



Chapter5  Production

5.58

5.59

5.60

5.61

5.62

Printedandembossethformationon packagingnaterialsshouldbedistinctand

resistanto fadingor erasing.

Online control of the productduring packagingshouldincludeat leastchecking
thefollowing:

a) General appearancéthepackages;

b) Whetherthe packagesrecomplete;

c) Whetherthecorrect productandpackagingnaterialsareused,;

d) Whetheranyoverprinting is correct;

e) Correctfunctioningof line monitors.

Samplegakenawayfrom the packagindine shouldnot bereturned.

Productswhich havebeeninvolved in an unusualeventshouldonly be
reintroducednto the processfterspecialinspection, investigatioandapproval

by authorisegersonnel.Detailedrecordshouldbekeptof this operation.

Any significant or unusualdiscrepancyobservedduring reconciliation of the
amountof bulk productandprintedpackagingnaterialsandthe numberof units

producedshouldbeinvestigatedandsatisfactorilyaccountedor beforerelease.

Uponcompletionof a packagingoperation,anyunusedatchcodedpackaging
materialsshould be destroyedand the destructionrecorded A documented
procedureshouldbefollowed if uncodedprintedmaterialsarereturnedo stock.

FINISHED PRODUCTS

5.63

5.64

5.65

Finished productsshould be held in quarantineuntil their final releaseunder

conditionsestablishedby the manufacturer.

Theevaluatiorof finishedproductsanddocumentatiomvhichis necessariefore

releaseof productfor salearedescribedn Chapter6 (Quality Control).

After releasefinished productsshouldbe storedas usablestock under

conditionsestablishedby the manufacturer.
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REJECTED, RECOVERED AND RETURNED MATERIALS

5.66

5.67.

5.68

5.69

5.70

Rejectedmaterialsand productsshouldbe clearly markedas suchandstored
separately in restricted areas. They should either be returned to the suppliers or,
whereappropriatereprocessedr destroyedWhateveractionis takenshould be

approvedandrecordedoy authorisegersonnel.

Thereprocessingf rejectedproductsshouldbeexceptional.lt is only permittedif
the quality of thefinal productis not affected,if the specificationsaremetand if
it is donein accordancevith a definedandauthorisedprocedureafter evaluation

of therisksinvolved. Recordshouldbekeptof thereprocessing.

Therecoveryof all or partof earlierbatchesyhichconformto therequiredguality
by incorporationinto a batchof the sameproductat a definedstageof
manufactureshouldbe authorisedbeforehandThis recoveryshouldbe carried
out inaccordancevith adefinedprocedurefterevaluationof therisksinvolved,

includinganypossibleeffecton shelflife. Therecovery shoulderecorded.

The needfor additionaltestingof any finished productwhich hasbeen
reprocessedyr into which a recoveredoroducthasbeenincorporatedshould be

consideredy the Quality Control Department.

Productgeturnedrom the marketandwhich haveleft the control of the
manufacturershould be destroyedunlesswithout doubt their quality is
satisfactorythey may be consideredor re-sale,re-labelling or recoverywith a
subsequenbatchonly after they have beencritically assessedy the Quality
Control Departmenin accordancevith a written procedure The natureof the
product,anyspecialstorageconditionsit requiresjts conditionandhistory, and
the time elapsedsinceit wasissuedshouldall be takeninto accountin this
assessmentVhereany doubtarisesover the quality of the product,it should not
be consideredsuitablefor re-issueor re-use,althoughbasicchemicalre-
processingo recoveractive ingredientsmay be possible.Any action taken

shouldbe appropriatelyecorded.
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PRODUCT SHORTAGE DUE TO MANUFACTURING CONSTRAINTS :

5.71 The manufacturer should report to the marketing authorisation holder (MAH) any
constraintsn manufacturing operations which may result in abnormal restriction
in the supply. This should be done in a timely manner to facilitate reporting of the
restriction in supply by the MAH, to the relevant competent authorities, in

accordance with its legabligations.
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CHAPTER 6

QUALITY CONTROL

PRINCIPLE

This chaptershouldbereadin conjunctionwith all relevantsectionsof the GMP guide.
Quality Control is concernedwith sampling, specificationsand testingas well as the
organisationdocumentatiorand releaseproceduresvhich ensurethatthe necessary and
relevant testare carriedout, andthat materialsare not releasedfor use, nor products
releasedfor sale or supply, until their quality has been judged satisfactory.Quality
Control is not confinedto laboratoryoperationsput mustbe involved in all decisions
which may concernthe quality of the product. Theindependencef Quality Controlfrom

Productions consideredundamentalto the satisfactory operatioaf Quality Control.
GENERAL

6.1 Each holder of a manufacturingauthorisationshould have a Quality Control
DepartmentThis departmenshouldbe independentrom otherdepartmentsand
underthe authority of a personwith appropriatequalificationsand experience,
whohasoneor severatontrollaboratorieathisdisposal Adequateresourcesnust
beavailableto ensurehatall the Quality Controlarrangementsreeffectivelyand
reliably carriedout.

6.2 The principal dutiesof the headof Quality Control are summarisedn Chapter2.
The Quality Control Departmentisa wholewill alsohaveotherduties,suchas to
establish, validate and implement all quality control procedures,overseethe
control of the referenceand/orretentionsamplesof materialsand productswhen
applicable,ensurethe correctlabelling of containersof materialsand products,
ensure the monitoring of the stability of the products, participate in the
investigationof complaintsrelatedto the quality of the product, etc. All these
operationsshould be carried out in accordancewith written proceduresand,

wherenecessary, recorded.

6.3 Finishedproduct assessmerghould embraceall relevantfactors, including, but

not limited to , productionconditions, results of in-processtesting, a review of
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6.4

manufacturing (including packaging)documentationcompliancewith Finished

ProductSpecificationrandexaminatiorof thefinal finishedpack.

Quiality Controlpersonneshouldhaveaccesso productionareador samplingand

investigationasappropriate.

GOOD QUALITY CONTROL LABORATORY PRATCTICE

6.5

6.6

Control laboratorypremisesand equipmentshould meetthe generaland specific
requirementdor Quality Control areasgivenin Chapter3. Laboratoryequipment
shouldnot be routinely movedbetweenhigh risk areasto avoid accidentalcross

contaminationln particularthemicrobiologicallaboratoryshouldbearrangedo as

to minimizerisk of crosscontamination.

The personnelpremisesand equipmentin the laboratoriesshouldbe appropriate
tothetaskamposedythenatureandthescaleof themanufacturingoperations.The
useof outsidelaboratoriesjn conformity with the principles detailedin Chapter
7, OutsourcedActivities, can be acceptedfor particularreasons, buhisshould

be statedn the Quality Control records.

Documentation

6.7

Vi.

Vil.

Laboratorydocumentatiorshould follow the principles given in Chapter4. An
importantpart of this documentatiordealswith Quality Control andthe following

detailsshouldbereadilyavailableto theQuality Control Department:

Specifications;

Procedures describing sampling, testing, records (including test
worksheets and/daboratorynotebooks), recordingndverifying;
Proceduregor andrecordsof the calibration/qualificationof instrumentsand
maintenancef equipment;

A procedurdor the investigationof Out of Specificationand Out of Trend
results;

Testingreportsand/or certificatesf analysis;

Datafrom environmentalair, water and other utilities) monitoring, where
required;

Validationrecordsof test methods, whewgplicable.
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6.8 Any Quality Control documentatiorrelatingto a batchrecordshouldbe retained

following theprinciplesgivenin Chapter4 onretentionof batchdocumentation.

6.9 Somekinds of data(e.g. testsresults,yields, environmentalcontrols) should be
recordedin a mannerpermitting trend evaluation.Any Out of Trend or Out of

Specificationdatashouldbe addressedndsubjectto investigation.

6.10 In additionto theinformationwhich is partof the batch documentatiomtherraw
datasuchas laboratorynotebooksand/orrecordsshould be retainedand readily

available.

Sampling
6.11 The sampletaking should be done and recordedin accordancewith approved
written procedureshatdescribe:

i. Themethodof sampling;
ii. Theequipmento beused,;
iii. Theamountof thesampleto betaken;
iv. Instructiondor anyrequiredsub-division of thesample;
v. Thetypeandconditionof the samplecontaineito be used;
vi. Theidentificationof containersampled,;
vii. Any special precautionsto be observed,especiallywith regardto the sampling
of sterileor noxiousmaterials;
viii. Thestorageconditions;

ix. Instructiondfor thecleaningandstorageof samplingequipment.

6.12 Samplesshould be representativeof the batch of materialsor productsfrom
which they are taken. Other samplesmay also be taken to monitor the most
stressegart of a procesge.g. beginningor endof a process).The samplingplan

usedshouldbe appropriatelyjustified andbasedon a risk managemengapproach.

6.13 Samplecontainersshould bear a label indicating the contents,with the batch
number,the date of samplingand the containersrom which sampleshavebeen
drawn.Theyshouldbemanagedn a mannerto minimizetherisk of mix-up and to

protectthe sampledrom adversestorageconditions.

6.14 Furtherguidanceonreferenceandretentionsampless givenin Annex19.
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Testing
6.15 Testingmethodshouldbevalidated A laboratorythat isusingatestingmethodand
which did not performthe original validation, shouldverify the appropriateness
of the testing method All testing operations described in the Marketing
Authorisationor technicaldossiershouldbe carriedout accordingto theapproved

methods.

6.16 The results obtained should be recorded.Results of parametersidentified as
critical quality attributesshouldbe trendedandcheckedo makesurethatthey are

consistentvith eachother.Any calculationsshouldbecritically examined.

6.17 The testperformedshouldbe recordedandtherecordsshouldincludeat least the
following data:
i.  Nameof thematerialor productand, whereapplicable dosagdorm;
ii.  Batchnumber and, wherappropriatethe manufactureand/or supplier;
iii. Reference$o therelevantspecificationsandtestingprocedures;
iv.  Testresults,ncludingobservationgndcalculationsandreferenceo any
certificatesof analysis;
v. Datesof testing;

vi. Initials of the personsvho performeahetesting;

vii.  Initials of the personavho verified the testingandthe calculationswhere
appropriate;
viii. A clearstatemenbf approvalor rejection(or otherstatusdecision)andthe

datedsignatureof the designatedesponsiblgerson;
ix. Referencdo theequipmenused.

6.18 All the in-processcontrols, including those made in the production area by
production personnel,should be performedaccordingto methodsapprovedby

Quality Control andheresultsrecorded.

6.19 Special attentiorshouldbe givento thequality of laboratory reagents, solutions,
glasswareyeferencestandardsand culture media. They should be preparedand
controlledin accordancevith written proceduresThe level of controlsshouldbe

commensurat® their useandto the availablestability data.

6.20 Referencestandardshouldbe establishedssuitablefor their intendeduse. Their
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gualification and certification, as such,shouldbe clearly statedand documented.
Whenevercompendialreferencestandardsrom an officially recognisedsource
exist, theseshouldpreferablybe usedas primary reference standardsinlessully
justified (the use of secondarystandardds permittedonce their traceability to
primary standardfiasbeendemonstrate@ndis documented).These compendial
materials should be used for the purpose described in the appropriate
monographunlessotherwiseauthorisedby the NationalCompeten®uthority.

6.21 Laboratoryreagentssolutions,referencestandardsand culture mediashould be
markedwith the preparatiorandopeningdateandthe signatureof the personwho
preparedhem. The expiry dateof reagentsand culturemediashouldbe indicated
on the label, togetherwith specificstorageconditions.In addition,for volumetric
solutions, the last date of standardisatiorand the last current factor shouldbe

indicated.

6.22 Wherenecessaryhedateof receiptof anysubstancesedor testingoperations(e.g.
reagentssolutionsand referencestandardsyhouldbe indicatedon the container.
Instructionsfor useand storageshould be followed. In certaincasesit may be
necessarto carryout anidentificationtestand/orothertestingof reagentmaterials

uponreceiptor beforeuse.

6.23 Culture mediashould be preparedin accordancevith themediama nuf act ur er 6
requirementaunlessscientifically justified. The performanceof all culture media

shouldbe verified prior touse.

6.24 Usedmicrobiologicalmediaandstrainsshouldbe decontaminatedccordingto a
standargrocedureanddisposedf in amannetto preventthecross contamination
andretentionof residuesThein-useshelflife of microbiological mediashouldbe

establisheddocumentedndscientificallyjustified.

6.25 Animals used for testing components,materials or products, should, where
appropriatepe quarantinedeforeuse.They shouldbe maintainedand controlled
in a mannerthat assuresheir suitability for the intendeduse. They should be
identified,andadequateecordsshouldbe maintainedshowingthe historyof their

use.
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On-going stability programme
6.26 After marketing,the stability of the medicinalproduct shouldbe monitored
accordingto a continuousappropriategprogrammehatwill permitthe detection of
any stability issue (e.g. changesin levels of impurities or dissolution profile)

associatedavith theformulationin themarketedpackage.

6.27 Thepurposeof theongoingstability programmaes to monitorthe productover its
shelflife andto determinehatthe productremainsandcanbe expectedo remain,

within specificationsinderthelabelledstorageconditions.

6.28 This mainly appliesto the medicinalproductin the packagen whichit is sold, but
considerationshould also be given to the inclusion in the programmeof bulk
product. For example,whenthe bulk productis storedfor a long period before
beingpackagedand/orshippedfrom a manufacturingsite to a packagingsite, the
impact on the stability of the packagedoroductshould be evaluatedand studied
under ambient conditions. In addition, consideration should be given to
intermediateshatarestoredandusedover prolongedperiods.Stability studies on
reconstitutedoroductare performedduring productdevelopmentind neednot be
monitored on an ongoing basis. However, when relevant, the stability of

reconstitutegproduct caralsobe monitored.

6.29 The ongoing stability programmeshould be describedin a written protocol
following the generalrules of Chapter4 and resultsformalisedas a report. The
equipmentusedfor the ongoing stability programme(stability chambersamong
others)shouldbe qualified and maintainedfollowing the generalrulesof Chapter
3andAnnex15.

6.30 The protocolfor anongoing stability programmeshouldextendto the endof the
shelf life period and should include, but not be limited to, the following
parameters:

i. Numberof batch(es) pestrengthanddifferentbatchsizes,f applicable;
ii. Relevantphysical,chemicalmicrobiological andiological test methods;

iii. Acceptanceriteria,;

iv. Referenceo test methods;

v. Descriptionof the containerclosuresystem(s);
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vi. Testingintervals(time points);

vii. Descriptionof theconditionsof storaggstandardise@FDA guideline
conditionsfor longtermtesting,consistentvith theproductlabelling,
shouldbeused);

viii. Otherapplicableparameters specifio the medicinalproduct.

6.31 Theprotocolfor the on-going stability programmecanbe differentfrom thatof the
initial long term stability studyassubmittedn the MarketingAuthorisationdossier
provided that this is justified and documentedn the protocol (for examplethe

frequencyof testing,or whenupdatingto SFDA guidelinesrecommendations).

6.32 The number of batchesand frequencyof testing should provide a sufficient
amountof datato allow for trendanalysis.Unlessotherwisejustified, at leastone
batch per year of product manufacturedin every strengthand every primary
packagingype, if relevant,shouldbe includedin the stability programmegunless
none are producedduring that year). For products where on-going stability
monitoring would normally require testing using animals and no appropriate
alternative, validatedechniquesare available,the frequencyof testingmay take
accountof a risk-benefit approach.The principle of bracketingand matrixing

designgnaybeappliedif scientificallyjustifiedin the protocol.

6.33 In certain situations, additional batchesshould be included in the on-going
stability programme. For example, an on-going stability study should be
conductedafter any significant changeor significant deviationto the processor
package.Any reworking, reprocessingor recovery operation should also be
consideredor inclusion.

6.34 Resultsof onrgoing stability studiesshould be madeavailableto key personnel
and,in particular,to the Qualified Persofs). Whereon-going stability studiesare
carriedout at a site other than the site of manufactureof the bulk or finished
product, there should be a written agreementbetweenthe parties concerned.
Resultsof on-going stability studiesshouldbe availableat the site of manufacture

for reviewby the competentuthority.

6.35 Out of specificationor significant atypical trends should be investigated.Any

confirmedoutof specificatiorresult,or significantnegativetrend,affecting product
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batchesreleasedon the market should be reportedto the relevantcompetent

authorities.The possibleimpacton batcheson the marketshouldbe consideredn

accordancevith Chapter8 of the GMP Guideandin consultationwith therelevant

competentuthorities.

6.36 A summaryof all the datageneratedjncluding any interim conclusionson the

programmeshouldbe written and maintained.This summaryshouldbe subjected

to periodicreview.

Technical transfer of testing methods

6.37 Prior to transferringa test methodthe transferringsite shouldverify that thetest

method(s)comply with thoseas describedn the Marketing Authorisationor the

relevanttechnicaldossier.The original validation of the testmethod(s)shouldbe

reviewedto ensurecompliancewith currentSFDA requirementsA gap analysis

should be performedand documentedo identify any supplementaryvalidation

that shouldbe performed prior to commencinghe technicaltransfer process.

6.38 The transferof testingmethodsfrom one laboratory(transferringlaboratory)to

anothelaboratory(receivinglaboratory)shouldbedescribedn adetailed protocol.

6.39 The transfer protocol should include, but not be limited to, the following

parameters:

Identificationof thetestingto be performed andherelevanttestmethod(s)
undergoingransfer;

Identification of the additional training requirements;

Identification of standards and samples to be tested;

Identification of anyspecial transport and storage conditions of test items;
The acceptance criteria which should be based upon the current validation

study of the methodology and with respecBEDA requirements.

6.40 Deviationsfrom the protocolshould be investigated prior to closure of the

technical transfer process.The technical transfer report should documentthe

comparativeoutcomeof the processaandshouldidentify areagequiringfurther test

methodrevalidation,if applicable.

6.41 Whereappropriate specificrequirementsiescribedn other guidelinesshouldbe
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addressedfor the transfer of particular testing methods (e.g. Near Infrared

Spectroscopy).
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CHAPTER 7

OUT SOURCED ACTIVITIES

PRINCIPLE

Any activity coveredoy the GMP Guidethatis outsourceghouldbeappropriatelydefined,
agreedandcontrolledin orderto avoid misunderstandingahich could resultin aproduct
or operationof unsatisfactory qualityThere must be awritten contract between the
Contract Giver and the Contract Acceptor which clearly establishesthe roles and
responsibilitiesof each party. The PharmaceuticaQuality Systemof the ContractGiver
must clearly statethe way that the Qualified Persortertifying eachbatchof productfor

release=xercisesis/her full responsibility.

Note: This Chapterdealswith theresponsibilitief manufacturersowardsthe Competent
Regulatory Authorities with respectto the granting of marketingand manufacturing
authorisationslt is not intendedin anyway to affect the respective liability of Contract
Acceptorsand ContractGivers to consumersthis is governed by other provisions of

national law.

GENERAL

7.1  Thereshouldbe a written contractcoveringthe outsourcedctivities, the products
or operationgo which they arerelated,and any technicalarrangementsmadein

connectiorwith it.

7.2 All arrangementfor the outsourcedactivitiesincluding any proposedchangesn
technical or other arrangementshould be in accordancewith regulationsin
force, and the Marketing Authorisation for the product concerned,where

applicable.

7.3 Where the Marketing Authorisation holder and the manufacturerare not the
same, appropriatearrangementsshould be in place, taking into accountthe
principlesdescribedn this chapter.

THE CONTRACT GIVER

7.4 The PharmaceuticaQuality Systemof the Contract Giver should include the
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control andreview of any outsourcedactivities. The ContractGiver is ultimately
responsibleto ensureprocessesre in placeto assurethe control of outsourced
activities. These processes should incorporate quality risk management
principlesandnotablyinclude:

7.4.1 Prior to outsourcing activities, the Contract Giver is responsible
for assessinghe legality, suitability and the competenceof the
ContractAcceptor to carry out successfully the outsourced activities. The
Contract Giver is also responsible for ensuring by means of the contract
that the principles and guidelines of GMP as interpreted in this Guide are
followed;

7.4.2 The Contract Giver should provide the Contract Acceptor with all the
information and knowledge necessaryto carry out the contracted
operationscorrectly in accordancewith regulationsin force, and the
Marketing Authorisationfor the productconcerned.The ContractGiver
shouldensurethat the ContractAcceptoris fully awareof any problems
associatedvith the productor the work which might posea hazardto
his/herpremises, equipmemersonnel, other materiats other products;

7.4.3 The ContractGiver should monitor and review the performanceof the
ContractAcceptorandtheidentificationandimplementatiorof anyneeded

improvement.

7.5 The Contract Giver should be responsiblefor reviewingand assessingthe

recordsand the resultsrelatedto the outsourcedactivities. He/sheshould also
ensure either by himself/herself,or basedon the confirmation of the Contract
A ¢ ¢ e pQualified Persosthatall productsandmaterialgieliveredo him/her by
the Contract Acceptor have beenprocessedn accordancevith GMP and the

MarketingAuthorisation.

THE CONTRACT ACCEPTOR

7.6

7.7

The ContractAcceptormustbeableto carryout satisfactorilythe work orderedby
the Contract Giver such as having adequatepremises,equipment,knowledge,

experienceandcompetenpersonnel.

The ContractAcceptorshould ensurethat all products,materialsand knowledge

deliveredto him/heraresuitablefor theirintendedpurpose.
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7.8

7.9

7.10

The ContractAcceptor should not subcontracto athird party any of the work
entrustedo him/herunderthecontractwithoutthe ContracG i v @moiGegaluation
and approval of the arrangementsArrangementsmade betweenthe Contract
Acceptor and any third party should ensurethat information and knowledge,
including thosefrom assessmentsf the suitability of the third party, are made
availablein the same way abetweenthe original ContractGiver and Contract

Acceptor.

The ContractAcceptorshouldnot makeunauthoriseathangesoputsidethe termsof
the Contractwhich mayadverselyaffect thequality of the outsourcedactivities for

the Contract Giver.

The Contract Acceptor should understandthat outsourcedactivities, including

contractanalysismay besubjectto inspectionby thecompetentauthorities.

THE CONTRACT

7.11

7.12

7.13

A contractshould be drawn up betweenthe Contract Giver and the Contract
Acceptor which specifies their respectiveresponsibilitiesand communication
processeselating to the outsourcedactivities. Technical aspects the contract
should be drawn up by competentpersonssuitably knowledgeablein related
outsourcedactivities and Good Manufacturing Practice. All arrangementgor

outsourcedactivities must be in accordancewith regulationsin force and the

MarketingAuthorisationfor the product concernedndagreedoy bothparties.

Thecontractshoulddescribeclearlywhichpartyto thecontracthasresponsibilityfor
conducting each step of the outsourcedactivity, e.g. knowledge management,
technology transfer, supply chain, subcontracting,quality and purchasing of
materials, testing and releasing materials, undertaking production and quality

controls(includingin-processontrols,samplingandanalysis).

All recordsrelatedto the outsourcedactivities, e.g. manufacturinganalyticaland
distributionrecords,andreferencesamplesshouldbe kept by, or be availableto,
theContractGiver. Any recordselevantto assessinthequality of aproductin the
eventof complaintsor a suspecteddefector to investigatingin the caseof a
suspectedfalsified product must be accessibleand specified in the relevant

proceduresf the Contract Giver.
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7.14 The contract should permit the Contract Giver to audit outsourcedactivities,

performedby the ContractAcceptoror their mutuallyagreedsubcontractors.
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CHAPTER 8

COMPLAINTS AND PRODUCT RECALL

PRINCIPLE

In order to protect public and animal health, a system and appropriate procedures should be in
place to record, assess, investigate and review complaints inchategfial quality defects,

and if necessary, to effectively and promptly recall medicinal products for human or veterinary
use and investigational medicinal products from the distribution network. Quality Risk
Management principles should be applied to itheestigation and assessment of quality
defects and to the decisimmaking process in relation to product recalls corrective and
preventative actions and other Asdducing actions. Guidance in relation to these [pies

is provided in Chapter 1.

All concerned Competent Authorities should be informed in a timely manner in case of a
confirmed quality defect (faulty manufacture, product deterioration, detection of falsification,
noncompliance with the marketing authorisation or product specificdti®, or any other
serious quality problems) with a medicinal or investigational medicinal product which may
result in the recall of the product or an abnormal restriction in the supply. In situations where
product on the market is found to be rmompliant with the marketing authorisation, there

may be a requirement to notify concerned Competent Authorities. Reference should be made

to relevant legislative requirements.

In case of outsourced activities, a contract should describe the role and respessibthe
manufacturer, the marketing authorisation holder and/or sponsor and any other relevant third
parties in relation to assessment, decisionmaking, and dissemination of information and
implementation of riskeducing actions relating to a defeetiproduct. Guidance in relation

to contracts is provided in Chapter 7. Such contracts should also address how to contact those

responsible at each party for the management of quality defect and recall issues

Personnel and Organisation

8.1 Appropriatelytrained and experienced personnel should be responsilbafaging
complaint and quality defect investigations and for deciding the measures to be taken
to manageany potential risk(s) presented by those issues, including recalls. These

persons should éb independent of the sales and marketing organisation, unless

74

OPSG-080v4.2/110726



Chapter8 Complaints andProduct Recall

8.2

8.3

8.4

otherwise justified. If these persons do not include the Qualified Person involved in
the certification for release of the concerned batch or batches, the latter should be
made formally aware ainy investigations, any riskeducing actions and any recall

operations, in a timely manner.

Sufficienttrained personnel and resources should be made available for the handling,
assessmentinvestigation and review of complaints and quality defects and f
implementing any riskeducing actions. Sufficient trained personnel and resources
should also be available for the management of interactions with competent

authorities.

The use of intedisciplinary teams should be considered, including appropriately

trainedQuality Management personnel.

In situations in which complaint and quality defect handling is managed centrally
within an organisation, the relative roles and responsibilities of the concerned parties
should be documented. Central management dhmmi| however, result in delays in

the investigation and management of the issue.

Procedures for handling and investigating complaints including possible quality
defects

8.5

8.6

8.7

8.8

There should be written procedures describing the actions to be taken upon feceipt o
a complaint. All complaints should be documented and assessed to establish if they

represent a potential quality defect or other issue.

Special attention should be given to establishing whether a complaint or suspected

quality defect relates to falsifation.

As not all complaints received by a company may represent actual quality defects,
complaints which do not indicate a potential quality defect should be documented
appropriately and communicated to the relevant group or person responsible for the
investigation and management of complaints of that nature, such as suspected adverse

events.

There should be procedures in place to facilitate a request to investigate the quality
of a batch of a medicinal product in order to support an investigation refméed

suspected adverse event.

75

OPSG-080V4.2/110726



Chapter8 Complaints andProduct Recall

8.9

When a quality defect investigation is initiated, procedures should be in place to

address at least the following:

Vi.

Vii.

viii.

The description of the reported quality defect.

The determination of the extent of the quality defect. diecking or testing

of reference and/or retention samples should be considered as part of this, and
in certain cases, a review of the batch production record, the batch certification
record and the batch distribution records (especially for tempeisdusiive
products) should be performed.

The need to request a sample, or the return, of the defective product from the
complainant and, where a sample is provided, the need for an appropriate
evaluation to be carried out.

The assessment of the risk(s) pbbg the quality defect, based on the severity
and extent of the quality defect.

The decisiormaking process that is to be used concerning the potential need
for risk reducing actions to be taken in the distribution network, such as batch
or product recadl, or other actions.

The assessment of the impact that any recall action may have on the availability
of the medicinal product to patients/animals in any affected market, and the
need to notify the relevant authorities of such impact.

The internal and exteal communications that should be made in relation to a
quality defect and its investigation. viii. The identification of the potential root
cause(s) of the quality defect.

The need for appropriate Corrective and Preventative Actions (CAPAS) to be
identified and implemented for the issue, and for the assessment of the
effectiveness of those CAPAs.

Investigation and DecisioAmaking

8.10 The information reported in relation to possible quality defects should be recorded,

8.11

including all the original detail§ he validity and extent of all reported quality defects

should be documented and assessed in accordance with Quality Risk Management

principles in order to support decisions regarding the degreeveétigation and

action taken.

If a quality defect isidcovered or suspected in a batch, consideration should be given
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8.12

8.13

8.14

8.15

to checking other batches and in some cases other products, in order to determine
whether they are also affected. In particular, other batches which may contain

portions of the defective bdtor defective components should be investigated.

Quality defect investigations should include a review of previous quality defect
reports or any other relevant information for any indication of specific or recurring

problems requiring attention and pos$gifurther regulatory action.

The decisions that are made during and following quality defect investigations should
reflect the level of risk that is presented by the quality defect as well as the seriousness
of any nomcompliance with respect to the respments of the marketing
authorisation/product specification file or GMP. Such decisions should be timely to
ensure that patient and animal safety is maintained, in a way that is commensurate

with the level of risk that is presented by those issues.

As canprehensive information on the nature and extent of the quality defect may not
always be available at the early stages of an investigation, the deanialing
processes should still ensure that appropriateredkcing actions are taken at an
appropriatetime pointduring such investigations. All the decisions and measures
taken as a result of a quality defecbsghll be documented.

Quality defects should be reported in a timely manner by the manufacturer to the
marketing authorisation holder/sponsor and all concerned Competent Authorities in
cases where the quality defect may result in the recall of the product or in an abnormal
restiction in the supply of the product.

Root Cause Analysis and Corretive and Preventative Actions

8.16

8.17

An appropriate level of root cause analysis work should be applied during the
investigation of quality defects. In cases where the true root cause(s)cpfatiity
defect cannot be determined, consideration should be given to identifying the most

likely root cause(s) and to addressing those.

Where human error is suspected or identified as the cause of a quality defect, this
should be formally justified anchre should be exercised so as to ensure that process,

procedural or systefbhased errors or problems are not overlooked, if present.

8.18 Appropriate CAPAs should be identified and taken in response to a quality defect.
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8.19

The effectiveness of such actions shduddmnonitored and assessed.

Quality defect records should be reviewed and trend analyses should be performed

regularly for any indication of specific or recurring problems requiring attention.

Product Recalls and other potential riskreducing actions

8.20

8.21

8.22

8.23

8.24

8.25

There should be established written procedures, regularly reviewed and updated
when necessary, in order to undertake any recall activity or implement any other risk

reducing actions.

After a product has been placed on the market, any retrieval of it frafisthibution
network as a result of a quality defect should be regarded and managed as a recall.
(This provision does not apply to the retrieval (or return) of samples of the product
from the distribution network to facilitate an investigation into a igualefect

issue/report.)

Recall operations should be capable of being initiated promptly and at any time. In
certaincasesrecall operations may need to be initiated to protect public or animal

health prior to establishing the root cause(s) and fudlréxdf the quality defect

The batch/product distribution records should be readily available to the persons
responsible for recalls, and should contain sufficient information on wholesalers and
directly supplied customers (with addresses, phone and{aruimbers inside and
outside working hours, batches and amounts delivered), including those for éxporte
products and medical samples.

In the case of investigational medicinal products, all trial sites should be identified
and the countries of destinatiehould be indicated. In the case of an investigational
medicinal product for which a marketing authorisation has been issued, the
manufacturer of the investigational medicinal product should, in cooperation with the
sponsor, inform the marketing authorieatholder of any quality defect that could

be related to the authorised medicinal product. The sponsor should implement a
procedure for the rapid unblinding of blinded products, where this is necessary for a
prompt recall. The sponsor should ensure tmajprocedure discloses the identity of

the blinded product only in so far as is necessary.

Consideration should be given following consultation with the concerned Competent
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8.26

8.27

8.28

8.29

8.30

Authorities, as to how far into the distribution network a recall action showdthaxt
taking into account the potential risk to public or animal health and any impact that
the proposed recall action may have. The Competent Authorities should also be
informed in situations in which no recall action is being proposed for a defective

batd because the batch has expired (such as with shoHligheifoducts.)

All concerned Competent Authorities should be informed in advance in cases where
products are intended to be recalled. For very serious issues (i.e. those with the
potential to seriosly impact upon patient or animal health), rapid -risttucing
actions (such as a product recall) may have to be taken in advance of notifying the
Competent Authorities. Wherever possible, attempts should be made to agree these

in advance of their execot with the concerned Competent Authorities

It should also be considered whether the proposed recall action may affect different
markets in different ways, and if this is the case, appropriate rrgpketfic risk
reducing actions should be developed distussed with the concerned competent
authorities. Taking account of its therapeutic use the risk of shortage of a medicinal
product which has no authorised alternative should be considered before deciding on
a riskreducing action such as a recall. Amgcisions not to execute a riskducing

action which would otherwise be required should be agreed with the competent

authority in advance.

Recalled products should be identified and stored separately in a secure area while
awaiting a decision on thefiate. A formal disposition of all recalled batches should

be made and documented. The rationale for any decision to rework recalled products
should be documented and discussed with the relevant competent authority. The
extent of shelflife remaining for amgworked batches that are being considered for
placement onto the market should also be considered.

The progress of the recall process should be recorded until closure and a final report
issued, including a reconciliation between the delivered and resmbgeiantities of

the concerned products/batches.

The effectiveness of the arrangements in place for recalls should be periodically
evaluated to confirm that they remain robust and fit for use. Such evaluations should

extend to both within officdour sitlations as well as owdf-office hour situations
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and, when performing such evaluations, consideration should be given as to whether
mockrecall actions should be performed. This evaluation should be documented and

justified.

8.31 In addition to recalls, there are other potential-risttucing actions that may be
considered in order to manage the risks presented by quality defects. Such actions
may include the issuance of cautionary communicatioreealthcare professionals
in relation to their use of a batch that is potentially defective. These should be
considered on a cadm/-case basis and discussed with doecerned competent

authorities
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CHAPTER9

SELFINSPECTION

PRINCIPLE
Selfinspectionshouldbeconductedn orderto monitortheimplementatiorand compliance
with  Good Manufacturing Practice principles and to propose necessargorrective

measures.

9.1 Personnel matters, premises, equipment, documentation, production, quality
control, distribution of the medicinal products, arrangementdor dealing with
complaints and recalls, and self inspection, should be examined at intervals
following a pre-arrangedprogrammein order to verify their conformity with the

principlesof Quality Assurance.

9.2 Self inspectionsshould be conductedin an independentand detailed way by
designateccompetentperson(s)¥rom the company.Independentwuditsby external

expertsmayalsobeuseful.

9.3 All selfinspectionsshouldberecorded.Reportsshouldcontainall the observations
made during the inspections and, where applicable, proposalsfor corrective

measuresStatementsntheactionssubsequentlyakenshouldalso berecorded.
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ANNEX 1

MANUFACTURE OF STERILE MEDICINAL PRODUCTS

PRINCIPLE

The manufacture of sterile products is subject to special requirements in order to minimise risks of
microbiological contamination, and of particulate and pyrogen contamination. Much depethes

skill, training and attitudes of the personnel involved. Quality Assurance is particularly important,
and this type of manufacture must strictly follow carefully established and validated methods of
preparation and procedure. Sole reliance forlgjedr other quality aspects must not be placed on

any terminal pocess or finished product test.

Note: This guidance does not lay down detailed methods for determining the microbiological and
particulate cleanliness of air, surfaces, etc. Referencedsheuhade to other documents such as the
EN/ISO Standards.

GENERAL

1. The manufacture of sterile products should be carried out in clean areas entry to which should
be through airlocks for personnel and/or for equipment and materials. Clean areas should be
maintained to an appropriate cleanliness standard and supgpiiedir which has passed through

filters of an appropriate efficiency.

2. The various operations of component preparation, product preparation and filling should be
carried out in separate areashin the clean area. Manufacturing operations are divided into two
categories; firstly those where the product is terminally sterilised, and secondly those which are

conducted aseptically at some or all stages.

3. Clean areas for the manufacture of steriledpcts are classified according to the required
characteristics of the environment. Each manufacturing operation requires an appropriate
environmental cleanliness level in the operational state in order to minimise the risks of

particulate or microbial caamination of the product or materials being handled.

hY

Il n order to meet Ain operationo conditions
specifiedawc | eanl i ness |l evels in the fAat resto oc

where the installation is installed and operating, compléte production equipment but with
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no operating personnel present . The Al n ope
functioning in the defined operating mode with the specified nuwfygersonnel workingrhe

Ain oper at i ctates shemulddbe defined for each tcl®an room or suite of clean rooms.
Forthe manufacture of sterile medicinal products 4 grades can be distinguished.

Grade AThe local zone for high risk operations, e.qg. filling zone, stopper bowls, open ampoules
and vials, making aseptic connections. Normally such conditions are provided by a laminar air
flow work station. Laminar air flow systems should provide a homogerapsgeed in a range

of 0.361 0.54 m/s (guidance value) at the working position in open clean room applications. The

maintenance of laminarity should be demonstrated and validated.
A uni-directionalair flow and lower velocities may be used in closedbiors and glove boxes.

Grade B:Foraseptigreparation and filling, this is the background environment for the grade A

Zone.

Grade C and DCleanareasfor carrying out less critical stages in thmanufacture of sterile

products
CLEAN ROOM AND CLEAN AIR DEVICE CLASSIFICATION

4. Clean rooms and clean air devices should be classified in accordance with EN 1S@.14644
Classification should be clearly differentiated from operational process environmental
monitoring. The maximum permitted airborne partibacentration for each grade is given in
the following table:

Grade Maximum permited number of particles/neqjual to or greater than
the tabulated size
At rest In operation
0. 5em 5 0em 0. 5em 5 0em

A 3,520 29 3,520 20

B 3,520 29 352,000 2,900

C 352,000 2,900 3,520,000 29,000

D 3,520,000 29,000 not defined not defined

5.  For classification purposes in Grade A zones, a minimum sample volume of 1m3 should be taken
per sample location. For Grade A the airborne particle classification is |Sficta&dby the
05.0 e&em. For Grade B (a

l'imit for particles
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both considered particle sizes. For Grade C (at rest & in operation) the airborne particle
classification is ISO 7 and ISO 8 respectively. For @r&d (at rest) the airborne particle
classification is ISO 8. For classification purposes EN/ISO 146iethodology defines both
the minimum number of sample locations and the sample size based on the class limit of the

largest considered particle size ahd method of evaluation of the data collected.

Portable particle counters with a short length of sample tubing should be used for classification
purposes because of the rel ati veQegnmtrteinaeher
sampling systesy with long lengths of tubing. Isokinetic sample heads should be used in

unidirectional airflow systems.

Al operatiom cl assi ficati on may be demonstratec
operations or during media fills as wecstse simulation is redgred for this. EN ISO 14642
provides information on testing to demonstrate continued compliance with the assigned

cleanliness classifications.

CLEAN ROOM AND CLEAN AIR DEVICE MONITORING

10.

Clean rooms and clean air devices should be routinely monitooperation and themonitoring
locations based on a formal risk analysis study and the results obtained during the classification

of rooms and/or clean air devices.

For Grade A zones, particle monitoring should be undertaken for the full duration of critical
processing, including equipment assembly, except where justifiechtgminants the process

that would damage the particle counter or present a hazard, e.g. live organisms and radiological
hazards. In such cases monitoring during routine equipmentips&tperations should be
undertaken prior to exposure to the risk. Monitoring during simulated operations should also be
performed. The Grade A zone should be monitored at such a frequency and with suitable sample
size that all interventions, transient at&and any system deterioration would be captured and
alarms triggered if alert limits are exceeded. It is accepted that it may not always be possible to
demonstrate |l ow |levels of O5.0 e&m particles
the generation of particles or droplets from the product itself.

It is recommended that a similar system be used for Grade B zones although the sample
frequency may be decreased. The importance of the particle monitoring system should be
determined by theffectiveness of the segregation between the adjacent Grade Azamk8

The Grade B zone should be monitored at such a frequency and with suitable sample size that
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changes in levels of contamination and any system deterioration would be capturedrasd ala
triggered if alert limits are exceeded.

11. Airborne particle monitoring systems may consist of independent particle counters; a network of
sequentially accessed sampling points connected by manifold to a single paditer or a
combination of the tw. The system selected must be appropriate for the particle size considered.
Where remote sampling systems are used, the length of tubing and the radii of any bends in the
tubing must be considered in the context of particle losses in the tubing. THeseddthe
monitoring system should take account of any risk presented by the materials used in the

manufacturing operation, for example those involving live organisms or radiopharmaceuticals.

12. The sample sizes taken for monitoring purposes using autorsgseeins will usually be a
function of the sampling rate of the system used. It is not necessary for the galupieto be

the same as that used for formal classification of clean rooms and clean air devices.

13. In Grade A and B zones, the monitoringof®& . 0 e m particle concent
particular significance as it is an important diagnostic tool for early detection of failuee.
occasional indication of O5.0 em particle
stray light, cincidence, etc. However consecutive or regular counting of low levels is an
indicator of a possible contamination event and should be investigated. Such events may indicate
early failure of the HVAC system, filling equipment failure or may also be diaignafspoor
practices during machine sgb and routine operation.

14. Theparticlel i mi t s given in the table for the HfAat
upo per 20 dinutes (guidédnce value) in an unmanned state after completion of

operations.

15. The monitoring of Grade C and D areas in operation should be performed in accovtiative
principles of quality risk management. The requirements and alert/action limits will depend on
the nature of the operations carried out, but the reeamm ed ficl ean up per

attained.

16. Othercharacteristicsuch as temperature and relative humidity depend on the product and nature
of the operations carried out. These parameters should not interfere with the defined cleanliness

standard.

17. Examples of operations to be carried out in the various grades are given in the table below (see
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alsoparagraphs 28 to 35):

Grade Examples of operations for terminally steséld products (see para.
28-30)

A Filling of products, when unusually at risk

C Preparation of solutions, when unuswalt risk. Filling of products

D Preparation of solutions and cponents for subsequent filling

Grade Examples of operations for aseptic preparations (see pagd)31

A Aseptic preparation and filling

C Preparatn of solutions to be filtered

D Handling of components after washing

18. Where aseptic operations are performed monitoring should be frequent using methods such as

settle plates, volumetric air and surface sampling (e.g. swabs and contagt Sategling

methods used in operation should not interfere with zone protection. Results from monitoring

should be considered when reviewing batch documentation for finished product release. Surfaces

and personnel should be monitored after critical opmrati

Additional microbiological monitoring is also required outside production operations, e.g. after

validation of systms, cleaning and sanitisation.

19. Recommended limits for microbiological monitoring of clean areas during operation:

Recommended limitior microbial contamination (a)

Air sample Settle plates C_ontact plates Gloye print
Grade ofu/m? (diam. 90 mm), | (diam. 55 mm),| 5 fingers
cfu/4 hours (b) cfu/plate cfu/glove
A <1 <1l <1 <1
B 10 5 5 5
C 100 50 25 -
D 200 100 50 -

Notes: (a) Thesare average values.

(b) Individual settle plates may leeposed for less than 4 hours.

20. Appropriate alert and action limits should be set for the results of particulate and microbiological

monitoring. If these limits are exceeded operating procedures ghrasicribe corrective action.

ISOLATOR TECHNOLOGY

21. Theutilization of isolator technology to minimise human interventions in processing areas may
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22.

23.

24.

25.

result in a significant decrease in the risk of microbiological contamination of aseptically
manufactured produs from the environment. There are many possible designs of isolators and
transfer devices. The isolator and the background environment should be designed so that the
required air quality for the respective zones can be realised. Isolators are consfruatexalis
materials more or less prone to puncture and leakage. Transfer devices may vary from a single

door to double door designs to fully sealed systems incorpgrsterilisation mechanisms.

The transfer of materials into and out of the unit is oh¢he greatest potential sources of
contamination. In general the area inside the isolator is the local zone for high risk manipulations,
although it is recognised that laminar air flow may not exist in the working zone of all such
devices.

The air clasdication required for the background environment depends on the design of the
isolator and its application. It should be controlled and for aseptic processigid be at least

grade D.

Isolators should be introduced only after appropriate validaWafidation should take into
account all critical factors of isolator technology, for example the quality of the air inside and
outside (background) the isolator, sanitisation of the isolator, the trgsfggss and isolator

integrity.

Monitoring should b carried out routinely and should include frequent leak testing of the isolator
and glove/sleeve system.

BLOW/FILL/SEAL TECHNOLOGY

26.

27.

Blowf/fill/seal units are purpose built machines in which, in one continuous operation, containers
are formed from a thermadtic granulate, filled and then sealed, all by the one automatic
machine. Blow/fill/seal equipment used for aseptic production which is fitted with an effective
grade A air shower may be installed in at least a grade C environment, provided that grade A/B
clothing is used. The environment should comply with the viable and non viable limits at rest
and the viable limit only when in operation. Blow/fill/seal equipment used for the production of
products which are terminally sterilised should be installed least a grade D environment.

Because of this special technology particular attention should be paid to, at least the following:

1 equipment design and qualification

1 validation and reproducibility of cleanifig-place and sterilisatioim-place
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backgroud clean room environment in which the equipment is located
operator training and clothing
Interventions in the critical zone of the equipment including any aseptic assembly prior to the

commencement of filling.

TERMINALLY STERILISED PRODUCTS

28.

29.

30.

Preparatia of components and most products should be done in at least a grade D environment
in order to give low risk of microbial and particulate contamination, suitable for filtration and
sterilisation. Where the product is at a high or unusual risk of microbrbmination, (for
example, because the product actively supports microbial growth or must be held for a long
period before sterilisation or is necessarily processed not mainly in closed vessels), then
preparation should be carried out in a grade C enwiemt.

Filling of products for terminal sterilisation should be carried outainleast a grade C
environment.

Where the product is at unusual risk of contamination from the environment, for example
because the filling operation is slow or the containegsvidenecked or are necessarily exposed

for more than a few seconds before sealing, the filling should be done in a grade A zone with at
least a grade C background. Preparation and filling of ointments, creams, suspensions and

emulsions should generalbe carried out in a grade C environment before terminal sterilisation.

ASEPTIC PREPARATION

31

32

33.

34.

35.

Components after washing should be handled in at least a grade D environment. Handling of
sterile starting materials and components, unless subjected to sterilsatiltration through a
micro-organismretaining filter later in the process, should be done in a grade A environment
with grade B background.

Preparation of solutions which are to be sterile filtered during the process should be done in a
grade C envionment; if not filtered, the preparation of materials and products should be done in
a grade A envirament with a grade B background.

Handling and filling of aseptically prepared products should be done in a grade A ereniton

with a grade B background.

Prior to the completion of stoppering, transfer of partially closed containers, as used in freeze
drying, should be done either in a grade A environment with grade B background or in sealed
transfertrays in a grade B environment

Preparation and filling o$terile ointments, creams, suspensions and emulsions should be done
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in a grade A environment, with a grade B background, when the product is expdssdan
subsequently filtered.

PERSONNEL

36.

37.

38.

39.

40.
41.

42.

43.

T

Only the minimum number of personnel required should be présetiean areas; this is
particularly important during aseptic processing. Inspections and controls should be conducted
outside the clearreas as far as possible.
All personnel (including those concerned with cleaning and maintenance) employed in such
areas should receive regular training in disciplines relevant to the correct manufacture of sterile
products. This training should include reference to hygiene and to the basic elements of
microbiology. When outside staff who have not received such trairergy puilding or
maintenance contractors) need to be brought in, particular care should be taken over their
instruction and supervision.

Staff who have been engaged in the processing of animal tissue materials or of cultures of micro
organisms other thamdse used in the current manufacturing process should not enter sterile
product areas unless rigorous and clearly defined erdoedures have been followed.

High standards of personal hygiene and cleanliness are essential. Personnel involved in the
manufcture of sterile preparations should be instructed to report any condition which may cause
the shedding of abnormal numbers or types of contaminants; periodic health checks for such
conditions are desirable. Actions to be taken about personnel who eirttdzucing undue
microbiological hazard should be decidedabgesignated competent person.

Wristwatches, makep and jewellery should not be worn in clean areas.

Changing and washing should follow a written procedure designed to minimise contamination
of clean area clothing or cartirough of ontaminants to the clean areas.

The clothing and its quality should be appropriate for the process and the grade of the working
area. It should be worn in such a way as to prakecproduct from contamination.

The description of clothing required for each grade is given below:

Grade D: Hair and, where relevant, beard should be covered. A general protective suit and
appropriate shoes or overshoes should be worn. Appropriate measures should be taken to avoid

any ontamination coming from outside the clean area.

Grade C: Hair and where relevant beard and moustache should be covered. A single or two
piece trouser suit, gathered at the wrists and with high neck and appropriate shoes or overshoes

should be worn. Theghould shed virtually no fibres or particulate matter.
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1 Grade A/B: Headgear should totally enclose hair and, where relevant, beard and moustache; it
should be tucked into the neck of the suit; a face mask should be worn to prevent the shedding
of droplets.Appropriate sterilised, nepowdered rubber or plastic gloves and sterilised or
disinfected footwear should be worn. Trouksgs should be tucked inside the footwear and
garment sleeves into the gloves. The protective clothing should shed virtuallgres dr

particulate matter and retain particles shed by the body.

44. Outdoor clothing should not be brought into changing rooms leading to grade B and C rooms.
For every worker in a grade A/B area, clean sterile (sterilised or adequately sanitised) protectiv
garments should be provided at each work session. Gloves should be regiginfected
during operations. Masks and gloves should be changedsitfor every working session.

45, Clean area clothing should be cleaned and handled in such a waydestmiot gather additional
contaminants which can later be shed. These operations should follow written procedures.
Separate laundry facilities for such clothing are desirable. Inappropriate treatment of clothing

will damage fibres and may increase tisk of shedding of particles.

PREMISES

46. In clean areas, all exposed surfaces should be smooth, impervious and unbroken in order to
minimise the shedding or accumulation of particles or macganisms and to permit the
repeated application of cleaning agemisd disinfectants where used.

47. Toreduce accumulation of dust and to facilitate cleaning there should be no uncleanable recesses
and a minimum of projecting ledges, shelves, cupboards and equipment. Doors should be
designed to avoid those uncleanable sses; sliding doors may be undesirable for this reason.

48. False ceilings should be sealed to prevent contdimmfaiom the space above them.

49. Pipes and ducts and other utilities should be installed so that they do not create recesses, unseale
openings andwsfaces which are difficult to clean.

50. Sinks and drains should be prohibited in grade A/B areas used for aseptic manufacture. In other
areas air breaks should be fitted between the machine or sink and the drains. Floor drains in lower
grade clean rooms shdbe fitted with traps or ater seals to prevent backflow.

51. Changing rooms should be designed as airlocks and used to provide physical separation of the
different stages of changing and so minimise microbial and particulate contamination of
protective cloiing. They should be flushed effectively with filtered air. The final stage of the
changing room should, in the-igst state, be the same grade as the area into which it leads. The
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52

53.

4.

55.

use of separate changing rooms for entering and leaving clean areagtisne@snaesirable. In
general hand washing facilities should be provided only in teesiage of the changing rooms.

Both airlock doors should not be opened simultaneously. An interlocking system or a visual
and/or audible warning system should be oper&b prevent the openindmore than one door

at a time.

A filtered air supply should maintain a positive pressure and an air flow relative to surrounding
areas of a lower grade under all operational conditions and should flush the area effectively.
Adjacent rooms of different grades should have a pressure differentialléfdfscals (guidance
values). Particular attention should be paid to the protection of the zone of greatest risk, that is,
the immediate environment to which a product and cleanegpaoemts which contact the
product are exposed. The various recommendations regarding air supplies and pressure
differentials may need to be modified where it becomes necessary to contain some materials, e.g.
pathogenic, highly toxic, radioactive or live rai or bacterial materials or products.
Decontamination of facilities and treatment of air leaving a clean area may be necessary for some
operations.

It should be demonstrated that-HBow patterns do not present a contamination risk, e.g. care
should betaken to ensure that air flows do not distribute particles from a particlegenerating
person, operation or machineaaone of higher product risk.

A warning system should be provided to indicate failure in the air supply. Indicators of pressure
differences should be fitted between areas where these differences are important. These pressure

differences should be recorded utgly or otherwise documented.

EQUIPMENT

56.

S7.

58.

59.

A conveyor belt should not pass through a partition between a grade A or B area and a processing
area of lower air cleanliness, unless the belt itself is continually sterflesgdin a sterilising

tunnel).

As far as practicable equipment, fittings aedvices should be designed and installed so that
operations, maintenance and repairs can be carried out outside the clean area. If sterilisation is
required, it should be carried out, wherever possible, after complete reassembly.

When equipment maintenanbas been carried out within the clean area, the area should be
cleaned, disinfected and/or sterilised where appropriate, before processing recommences if the
required standards of cleanliness and/or asepsis haveertiaintained during the work.
Watertreatment plants and distribution systems should be designed, constructed and maintained

SO as to ensure a reliable source of water of an appropriate quality. They should not be operated
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60.

beyond their designed capacity. Water for injections should be mddsiored and distributed

in a manner which prevents microbial growth, for example by constant circulation at a
temperatee above 70°C.

All equipment such as sterilisers, air handling and filtration systems, air vent and gas filters,
water treatment, geregion, storage and distribution systems should be subject to validation and
planned maintenance; their return to use should be approved.

SANITATION

61

62.

63.

The sanitation of clean areas is particularly important. They should be cleaned thoroughly in
accordance Wi a written programme. Where disinfectants are used, more than one type should
be employed. Monitoring should be undertaken regularly in order to detectvitlefraent of
resistant strains.

Disinfectants and detergents should be monitored for microbial contamination; dilutions should
be kept in previously cleaned containers and should only be stored for defined periods unless
sterilised. Disinfectants and detergents used in Grades A ana&shorild be sterile prior to

use.

Fumigation of clean areas may be useful for reducing microbiological contamination in

inaccessible places.

PROCESSING

64.

65.

66.

67.

Precautions to minimise contamination should be taken during all processing stages including

the stagebefore sterilisation.

Preparations of microbiological origin should not be made or filled in areas used for the
processing of other medicinal products; however, vaccines of dead organisms or of bacterial
extracts may be filled, after inactivation, in 8g@me premises as other sterile medicinadipcts.

Validation of aseptic processing should include a process simulation test using a nutrient medium
(media fill).Selection of the nutrient medium should be made based on dosage form of the
product and seleeity, clarity, concentration and suitability for steés@étion of the nutrient

medium.

The process simulation test should imitate as closely as possible the routine aseptic
manufacturing process and include all the critical subsequent manufacturindt stegsld also

take into account various interventions known to occur during normal production as well as
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68.

69.

70.

71

72.

73.

74.

worstcase situations.

Process simulation tests should be performed as initial validation with three consecutive
satisfactory simulation tests pelifsland repeated at defined intervals and after any significant
modification to the HVAGsystem, equipment, process and number of shifts. Normally process

simulation tests should be repeated &acyear per shift and process.

The number of containers uskat media fills should be sufficient to enable a valid evaluation.
For small batches, the number of containers for media fills should at least equal the size of the
product batch. The target should be zero growth and the following should apply:
1 When filling fewer than 5000 units, no contaminated units should be detected.
1 When filling 5,000 to 10,000 units:
a) One (1) contaminated unit should result in an investigation, including
consideration of a repeat media fill;
b) Two (2) contaminated units are sotered cause for revalidation, following
investigation.
1 When filling more than 10,000 units:
a) One (1) contaminated unit should result in an investigation;
b) Two (2) contaminated units are considered cause for datialn, following
investigation
For any run size, intermittent incidents of microbial contamination may be indicative -of low
level contamination that should be investigated. Investigation of gross failures should include
the potential impact on the sterility assurance of batches mamégddincehe last successful

media fill.
Care should be taken that any validationsdoet compromise the processes.

Water sources, water treatment equipment and treated water should be monitored regularly for
chemical and biological contamination amad, appropriate, for endotoxins. Records should be

maintained of the results of the mtmming and of any action taken.

Activities in clean areas and especially when aseptic operations are in progress should be kept to
a minimum and movement of personnebsld be controlled and methodical, to avoid excessive
shedding of particles and organisms due to-@igarous activity. The ambient temperature and

humidity should not be uncomfortably high becausénefrtature of the garments worn.

Microbiological contanination of starting materials should be minimal. Specifications should
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75.

76.

17.

78.

79.

80.

81

82.

include requirements for microbiological quality when the need for tlidkan indicated by

monitoring.
Containers and materials liable to generate fibresldhmuminimised in cleaareas.

Where appropriate, measures should be taken to minimise the particulate contamination of the

end product.

Components, containers and equipment should be handled after the final cleaning process in such

a way ttat they are not recontaminated.

Theinterval between the washing and drying and the sterilisation of components, containers and
equipment as well as between their sterilisation and use should be minimised and subject to a
time-limit approprate to the storage conditions.

The time between thetart of the preparation of a solution and its sterilisation or filtration through
a micreorganismretaining filter should be minimised. There should be a set maximum
permissible time for each product that takes into account its composition epdeubed

method of storage.

The bioburden should be monitored before sterilisation. There should be working limits on
contamination immediately before sterilisation, which are related to the efficiency of the method
to be used. Bioburden assay should be perdron each batch for both aseptically filled product

and terminally sterilised products. Where overkill sterilisation parameters are set for terminally
sterilised products, bioburden might be monitored only at suitable scheduled intervals. For
parametriaelease systems, bioburden assay should be performed on each batch and considered
as an inprocess test. Where appropriate the level of endotoxins should be monitored. All
solutions, in particular large volume infusion fluids, should be passed throughceonganism

retaining filter, if possible g8d immediately before filling.

Components, containers, equipment and any other article required in a clean area where aseptic
work takes place should be sterilised and passed into the area throughetmldusterilisers

sealed into the wall, or by a procedure which achieves the same objective of not introducing
contamination. Nostombustible gases should be passed througirororganism retentive

filters.

The efficacy of any new procedure should be validatad,the validation verified at scheduled

intervals based on performance history or when any significant changdesmthe process or
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equipment.

STERILISATION

83.

84.

85.

86.
87.

88.

89.

All sterilisation processes should be validated. Particular attention should be given when the
adopted sterilisation method is not described in the current edition of the European (or other
relevant) Pharmacopoeia or when it is used for a product which is not a simple aqueous or oily
solution. Where possible, heat sterilisation is the method aehlm any case, the sterilisation
process must be in accordance with the marketing and manufacutimayisations.

Before any sterilisation process is adopted its suitability for the product and its efficacy in
achieving the desired sterilising condits in all parts of each type of load to be processed should

be demonstrated by physical measurements and by biological indicators where appropriate. The
validity of the process should be verified at scheduled intervals, at least annually, and whenever
significant modifications have been made to the equipment. Reslood$d be kept of the results.

For effective sterilisation the whole of the material must be subjected to the required treatment
and the process should be desigredrtsure that this is ackied.

Validated loading patterns should be establisiealf sterilisation processes.

Biological indicators should be considered as an additional method for monitoring the
sterilisation. They should be st owmuaiahs,andd U S
their quality checked by positive controls. If biological indicators are used, strict precautions
should be taken to avoid transferring rolgial contamination from them.

There should be a clear means of differentiating products which habeewotsterilised from

those which have. Each basket, tray or other carrier of products or components should be clearly
labelled with the material name, its batch number and an indication of whether or not it has been
sterilised. Indicators such as auto@dspe may be used, where appropriate, to indicate whether

or not a batch (or subatch) has passed through a sterilisation process, but they do not give a
reliable indication thiathe lot is, in fact, sterile.

Sterilisation records should be available for each sterilisation run. They should be approved as
partof the batch release procedure.

STERILISATION BY HEAT

90.

Each heat sterilisation cycle should be recorded on a time/temperature chart with a sufficiently
large scale or by other appropriate equipment with suitable accuracy and precision. The position
of the temperature probes used for controlling and/or recording should have been determined

during the validation, and where applicable also checked againstoads@&wdependent
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91

92

93.

temperature prablocated at the same position.

Chemical or biological indicators may also be used, but should not takéatieeof physical
measurements.

Sufficient time must be allowed for the whole of the load to reach the regeimgerature before
measurement of the sterilising tirperiod is commenced. This time must be determined fér eac

type of load to be processed.

After the high temperature phase of a heat sterilisation cycle, precautions should be taken against
contaminatio of a sterilised load during cooling. Any cooling fluid or gas in contact with the
product should be sterilised unless it can be shown that any leaking comtairdrnot be

approved for use.

MOIST HEAT

94.

95.

96.

Both temperature and pressure should be used tidandime process. Control instrumentation
should normally be independent of monitoring instrumentation and recording charts. Where
automated control and monitoring systems are used for these applications they should be
validated to ensure that critical pess requirements are met. System and cycle faults should be
registered by the system and observed by the operator. The reading of the independent
temperature indicator should be routinely checked against the chart recorder during the
sterilisation periodor sterilisers fitted with a drain at the bottom of the chamber, it may also be
necessary to record the temperature at this position, throughout the sterilisation period. There
should be frequent leak tests on the chamber whenuaiwvaphase is part dfi¢ cycle.

The items to be sterilised, other than products in sealed containers, should be wrapped in a
material which allows removal of air and penetration of steam but which prevents
recontamination after sterilisation. All parts of the load should leemiact with the sterilising

agent at the required tempéure for the required time.

Care should be taken to ensure that steam used for sterilisation is of suitable quality and does not

contain additives at a level which could cause contamination of grodequipment.

DRY HEAT

97.

The process used should include air circulation within the chamber and the maintenance of a
positive pressure to prevent the entry of 4sterile air. Any air admitted should be passed
through a HEPA filter. Where this processlso intended to remove pyrogens, challenge tests
using endotoxins should lesed as part of the validation.

STERILISATION BY RADIATION
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98.

99.

100
101

102

103

Radiation sterilisation is used mainly for the sterilisation of heat sensitive materials and products.
Many medicinal ppducts and some packaging materials are radiggositive, so this method

is permissible only when the absence of deleterious effects on the product has been confirmed
experimentally. Ultraviolet irradiation is not normally an gedle method of sterdation.

During the sterilisation procedure the radiation dose should be measured. For this purpose,
dosimetry indicators which are independent of dose rate should be used, giving a quantitative
measurement of the dose received by the product itself. Bteigrshould be inserted in the load

in sufficient number and close enough together to ensure that there is always a dosimeter in the
irradiator. Where plastic dosimeters are used they should be used within thieniinoé their
calibration. Dosimeter aorbances should be read within a shortgaemfter exposure to
radiation.

Biological indicators may be used as an additional cantrol

Validation procedures should ensure that the effects of variations in deingigypackages are
considered.

Materials handling procedures should prevent fojx between irradiated and nonirradiated
materials. Radiation sensitive colour disks should also be used on each package to differentiate
between packages which have been subjected toati@uiand those which havetn

The total radiation dose should be administered within a predetermined time span.

STERILISATION WITH ETHYLENE OXIDE

104

105

106

107.

108

This method should only be used when no other method is practicable. During process validation
it should be shown that there is no damggeffect on the product and that the conditions and
time allowed for degassing are such as to reduce any residual gas and reaction products to definec
acceptable limits forhe type of product or material.

Direct contact between gas and microbial csllsssential; precautions should be taken to avoid

the presence of organisms likely to be enclosed in material such as crystals or dried protein. The
nature and quantity of packaging materials cgnicantly affect the process.

Before exposure to the ganaterials should be brought into equilibrium with the humidity and
temperature required by the process. The time required for this should be balanced against the
opposing need to minimigke time before sterilisation.

Each sterilisation cycle should beonitored with suitable biological indicators, using the
appropriate number of test pieces distributed throughout the load. The information so obtained
shouldform part of the batch record.

For each sterilisation cycle, records should be made of thedkea to complete the cycle, of
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the pressure, temperature and humidity within the chamber during the process and of the gas
concentration and of the total amount of gas used. The pressure and temperature should be
recorded throughout the cycle on a chahte Tecord(s) shoulirm part of the batch record.

109. After sterilisation, the load should be stored in a controlled manner under ventilated conditions
to allow residual gas and reaction products to reduce to the defined laggirddess should be
validated.

FILTRATION OF MEDICINAL PRODUCTS WHICH CANNOT BE STERILISED IN
THEIR FINAL CONTAINER

110 Filtration alone is not considered sufficient when sterilisation in the final container is possible.
With regard to methods currently available, steam sterilisatibmbe preferred. If the product
cannot be sterilised in the final container, solutions or liquids can be filtered through a sterile
filter of nominal pore size of 0.22 micron (or less), or with at least equivalent-migemism
retaining properties, inta previously sterilised container. Such filters can remove most bacteria
and moulds, but not all viruses or mycoplasmas. Consideration should be given to
complementing the filtration process wigbme degree of heat treatment.

111 Due to the potential additiahrisks of the filtration method as compared with other sterilisation
processes, a second filtration via a further sterilised ruigganism retaining filter, immediately
prior to filling, may be advisable. The final sterile filtration should be carrigdas close as
possible to the filling point.

112 Fibre-shedding characteristof filters should be minimal.

113 The integrity of the sterilised filter should be verified before use and should be confirmed
immediately after use by an appropriate method suclalstde point, diffusive flow or pressure
hold test. The time taken to filter a known volume of bulk solution and the pressure difference
to be used across the filter should be determined during validation and any significant differences
from this during outine manufacturing should be noted and investigated. Results of these checks
should be included in the batch record. The integrity of critical gas and air vent filters should be
confirmed after use. The integrity of other filters should beinoefl at @propriate intervals.

114 The same filter should not be used for more than one working dagsusileh use has been
validated.

115 The filter should not affect the product by removal of ingredients from it orel®ase of

substances into it.

FINISHING OF STERILE PRODUCTS
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117.
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Partially stoppered freeze drying vials should be maintained under Grade A conditions at all
times untilthe stopper is fully inserted.

Containers should be closed by appropriately validated methods. Containers closed by fusion,
e.g. glass or pléis ampoules should be subject to 100% integrity testing. Samples of other
containers should be checked for integrity according to appropriate procedures.

The container closure system for aseptically filled vials is not fully integral until the aluminium
cap has been crimped into place on the stoppered vial. Crimping of the cap should therefore be
performed as soon asgsible after stopper insertion.

As the equipment used to crimp vial caps can generate large quantitiesvidinlerparticulates,

the equbment should be located at a separate station eqlvpifie adequate air extraction.

Vial capping can be undertaken as an aseptic process using sterilised caps or as a clean proces
outside the aseptic core. Where this latter approach is adopted, vidtsishprotected by Grade

A conditions up to the point of leaving the aseptic processing area, and thereafter stoppered vials
should be protected with a Grade A air suppiyil the cap has been crimped.

Vials with missing or displaced stoppers should &eated prior to capping. Where human
intervention is required at the capping station, appropriate technology should be used to prevent
direct contact with the vials and tommise microbial contamination.

Restricted access barriers and isolators maghefizial in assuring the required conditions and
minimising direct human interveots into the capping operation.

Containers sealed under vacuum should be tested for maintenance of that vacuum after an
appuopriate, predetermined period.

Filled containes of parenteral products should be inspected individually for extraneous
contamination or other defects. When inspection is done visually, it should be done under
suitable and controlled conditions of illumination and background. Operators doing the
inspedion should pass regular egaght checks, with spectacles if worn, and be allowed frequent
breaks from inspection. Where other methods of inspection are used, the process should be
validated and the performance of the equipment checked at istdResuis should be recorded.

QUALITY CONTROL

125

126

The sterility test applied to the finished product should only be regarded as the last in a series of
control measures by which sterility is assured. The test should be validated for the(pyoduc
concerned.

In thosecases where parametric release has been authorised, special attention should be paid tc

the validation and the monitoring of thetiee manufacturing process.
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127. Samples taken for sterility testing should be representative of the whole of the batch, laut shou
in particular include samples taken from parts of the batch considered to be most at risk of
contamination, e.g.:

a) for products which have been filled aseptically, samples should include containers filled at
the beginning and end of the batch and &ftsr significant intervention;
b) for products which have been heat sterilised in their final containers, consideration should

be given to taking samples from the potentially cdgbest of the load
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REVISED ANNEX 1°

MANUFACTURE OF STERILE MEDICINAL PRODUCTS

1. SCOPE

The manufacture of sterile products covers a wide range of sterile product types (active substance,
excipient, primary packaging material and finished dosage f@acked sizes (single unit to multiple

units), processes (from highly automated systems to manual processes) and technologies (e.g.
biotechnology, classical small molecule manufacturing systems and closed systems). This Annex
provides general guidance tishiould be used in the design and control of facilities, equipment, systems
and procedures used for the manufacture of all sterile products applying the principles of Quality Risk
Management (QRM), to ensure that microbial, particulate and endotoxin/pycogémination is

prevented in the final product.

QRM applies to this document in its entirety and will not, normally, be referred to in specific
paragraphs. Where specific limits or frequencies or ranges are specified, these should be considered a
a minmum requirement. They are stated due to historical regulatory experience of issues that have been
identified and have impacted the safety of patients.

The intent of the Annex is to provide guidance for the manufacture of sterile products. However, some
of the principles and guidance, such as contamination control strategy, design of premises, cleanroom
classification, qualification, validation, monitoring and personnel gowning, may be used to support the
manufacture of other products that are not intendebet sterile such as certain liquids, creams,
ointments and low bioburden biological intermediates, but where the control and reduction of
microbial, particulate and endotoxin/pyrogen contamination is considered important. Where a
manufacturer elects to ply guidance herein to nesterile products, the manufacturer should clearly
document which principles have been applied and acknowledge that compliance with those principles

should be demonstrated.
2. Principle

2.1 Themanufacturef sterileproductss subjectto specialrequirementsn orderto minimize risks of

microbial,particulateandendotoxin/pyrogenontaminationThefollowing keyareashouldbe

5> Date of implementatio25 August2023
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considered:

i. Facility, equipment and process shob&hppropriately designed, qualified andvatidated
andwhere applicable, subjecteddngoing verification according therelevant sections of
theGoodManufacturing Practices (GMP) guidéneuseof appropriate technologies (e.g.
Restricted Access Barriers Systems (RABS), isolators, robotic systems,
rapid/alternativemethods anatontinuous monitoring systemshould be considered to
increase theprotection of the product from potential extraneous sources of
endotoxin/pyrogen, particulate anmdcrobial contamination such agrsonnel, materials
and thesurrounding environment, and assist in the rapid detection of potential contaminants
in the environment and the product.

ii. Personnel should have adequate qualifications and experience, training and behaviour with
a specific focus on the principles involvedthe protection of sterile product during the
manufacturing, packaging and distribution processes.

ii. Processes and monitoring systems for sterile product manufacture should be designed,
commissioned, qualified, monitored and regularly reviewed by persuaritieppropriate
process, engineering and microbiological knowledge.

iv. Raw materials and packaging materials should be adequately controlled and tested to ensure
that level of bioburden and endotoxin/pyrogen are suitable for use.

2.2 Processesquipment, fadilies and manufacturing activities should be managed in accordance with
QRM principles to provide a proactive means of identifying, scientifically evaluating and
controlling potential risks to quality. Where alternative approaches are used, these should be
supported by appropriate rationale, risk assessment and mitigation, and should meet the intent of
this Annex.

In the first instance, QRM priorities should include appropriate design of the facility, equipment and
processes, followed by the implementatadrwell-designed procedures, and finally application of
monitoring systemsas the elementthat demonstrateshat the designand procedures haveeen
correctly implemented and continue to perform in line with expectations. Monitoring or testing alone

does nogive assurance of sterility.

2.3 A Contamination Control Strategy (CCS) should be implemented across the facility in order to
define all critical conbl points and assess the effectiveness of all the controls (design, procedural,
technical and organisational) and monitoring measures employed to manage risks to medicinal
product quality and safety. The combined strategy of the CCS should establigrassiomance of

contamination prevention. The CCS should be actively reviewed and, where appropriate, updated
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and should drive continual improvement of the manufacturing and control methods. Its effectiveness
should form part of the periodic managementeeviWhere existing control systems are in place
and are appropriately managed, these may not require replacement but should be referenced in the

CCS and the associated interactions between systems should be understood.

2.4. Contamination control and steps takenminimize the risk of contamination from microbial,
endotoxin/pyrogen and particle sources includes a series of interrelated events and measures. These
are typically assessed, controlled and monitored individually but their collective effectiveness

shoud be considered together.

2.5 The development of the CCS requires detailed technical and process knowledge. Potential sources
of contamination are attributable to microbial and cellular debris (e.g. pyrogen, endotoxin) as well

as particulate (e.g. glass antier visible and subisible particles).

Elementgo be consideredvithin a CCSshouldinclude(but arenot limited to):

i.  Design of both the plant and processes including the associated documentation;

i. Premises and equipment;

ii. Personnel;

iv. Utilities;

v. Rawmaterial controls including inprocess controls;

vi. Product containers and closures;

vii. Vendor approval such as key component suppliers, sterilisation of components and single use
systems (SUS), and critical service providers;

viii. Management of outsourced acties and availability/transfer of critical information between parties,
e.g. contract sterilisation services;

ix. Process risk management

x. Process validation;

xi. Validation of sterilisation processes;

xii. Preventativemaintenanceé maintaining equipment, utilitieand premises(plannedand
unplanned maintenance) to a standard that will ensure there is no additional risk of
contamination;

xiii. Cleaning and disinfection;

xiv. Monitoring systems including an assessment of the feasibility of the introduction of scientifically
sourd, alternative methods that optimize the detection of environmental contamination;

xv. Prevention mechanisnds trend analysis, detailed investigation, root cause determination, corrective

and preventive actions (CAPA) and the need for comprehensive investajdtols;
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xvi. Continuous improvement based on information derived from the above.

2.6. The CCS should consider all aspects of contamination control with ongoing and periodic review
resulting in updates within the pharmaceutical quality system as appropriatge€tathe systems

in place should be assessed for any impact on the CCS before and after implementation.

2.7. The manufacturer should take all steps and precautions necessary to assure the sterility of the
products manufactured within its facilities. Soleartie for sterility or other quality aspects should

not be placed on any terminal process or finished product test.
3. Pharmaceutical Quality System (PQS}

3.1 The manufactureof sterile productsis a complexactivity that requiresspecific controlsand
measures tensure theguality of products manufactured. Accordingly, the manufactuR@QS$
should encompassand addresghe specific requirementf sterile product manufactureand
ensurethatall activitiesareeffectively controlledsothattherisk of microbial, particulateand
endotoxin/pyrogencontamination isminimized in sterile products. In addition tothe PQS
requirementsletailed inChaptel of the GMP Guide(Partl BasicRequirements foMedicinal

Products)thePQSfor sterileproductmanufactureshouldalsoensurdhat:

I An effective risk management systemnigegrated into alareas of the product lifeycle with
the aimto minimize microbial contamination andéasure the quality of sterile products

manufactured.

i. The manufacturer has sufficient knowledge and expertise in relation to the products
manufactured anthe equipment, engineering antanufacturing methodsmployed thahave
an impact on product quality.

. Root cause analysis of procedural, process or equiiaiture is performed in such a way that
the risk to product is correctly identified and understood so that suitable corrective and

preventive actions (CAPA) are implemented.

V. Risk management is applied in the development and maintenance of the CGSjtity, id
assesgeduce/eliminatéwhereapplicable) andontrolcontaminatiorrisks. Risk management
should be documented and should include the rationale for decisions taken in relation to risk

reduction and acceptance of residual risk.

V. Senior managemeshould effectively oversee the state of control throughout the facility and
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product lifecycle. Risk management outcome should be reviewed regularly as part of the on
going quality management, during change, in the event of a significant emerging paridem,

during the periodic product quality review.

Vi. Processes associated with the finishing, storage and transport of sterile products should not
compromise theterileproduct. Aspectthatshouldbeconsidered includeontainer integrity,
risks of contamingon and avoidance of degradation by ensuring that products are stored and

maintained in accordance with the registered storage conditions.

vii. Persons responsible for the certification/release of sterile products have appropriate access to
manufacturing anduwglity information and possess adequate knowledge and experience in the
manufacture of sterile products and the associated critical quality attributes. This is in order to
allow such persons to determine if the sterile products have been manufactuieatdarsce

with the registered specifications and approved process and are of the required quality.

3.2 All non-conformities, such as sterility test failures, environmental monitoring excursions or
deviations from established procedures should be adequatelgstigated before
certificationrelease of the batch. The investigation should determine the potential impact upon
process and product quality and whether any other processes or batches are potentially
impacted. The reason for including or excluding a pcodu batch from the scope of the

investigation should be clearly justified and recorded.
4. Premises

4.1 Themanufacture o$terile products should learried ouin appropriate cleanrooms, entoywhich
should be through change rooms that act as airlocks for personnel and airlocks for ecafment
materials. Cleanrooms amtiangeroomsshouldbe maintained tanappropriatecleanliness
standard andupplied withairwhich hagpassed througtiiters ofanappropriate efficiency. Controls
and monitoring should be scientifically justified and should effectively evaluate the state of

environmentalconditions of cleanroomsjrlocks and pastirough hatches.

4.2. The various operations of component preparation, product preparation and filling should be carried
outwith appropriate technical and operational separation measures within the cleanroom or facility

to prevent mix up and contamination.

4.3 RestrictedAccess Baier Systems (RABS) or isolators are beneficial in assuring required

conditions and minimizing microbial contamination associated with direct human interventions in
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the critical zone. Their use should be considered in the CCS. Any alternative approdbkasse
of RABS or isolators should be justified.

4.4. Forthemanufacture of sterile products there are four grades of cleanroom/zone.

GradeA: Thecritical zonefor high-risk operationge.g.asepticprocessingdine, filling zone,
stopper bowl, open primanyackaging or for making aseptic connectiomsler the protectioof

first air). Normally, such conditions aregrovided by a localised airflowprotection,such as
unidirectional airflow workstations within RABS or isolators. The maintenance of
unidirectionahirflow shouldoedemonstratedndqualifiedacrosghewholeof thegradeA area.
Direct intervention (e.g. without the protectionbairrier and glove port technology) irttee grade

A area by operators should be minimized by premiegajpment, process and procedural

design.

GradeB: For aseptic preparation arfdling, this is the background cleanroom fagrade A
(where it is not an isolator). Air pressure differences should be continuously monitored.
Cleanroom®f lowergradethangradeB canbeconsidered whetigolatortechnologyis used(see
paragraph 4.20).

Grade C and DThese are cleanrooms used for carrying out less critical stages in the

manufacture ofseptically filled sterilproductsorasabackgroundor isolators.Theycanalso
be used for the preparationffillinaf terminally sterilised products. (See section 8 forgpecific
details orterminal sterilisation activities).

4.5, In cleanrooms and critical zones, all exposed surfaces should be smooth, impervious and

unbroken in order to minimize the shedding or accumulation of particles or-ongaaisms.

4.6. To reduce accumulation of dust and to facilitate cleaning there should be no recesses that are
difficult to clean effectively, therefore projecting ledges, sheleappoards and equipment
should be kept to a minimum. Doors should be designed to avoid recesses that cannot be
cleaned. Sliding doors may be undesirable for this reason.

4.7. Materials used in cleanrooms, both in the construction of the room and for itemsitised
the room, should beelected to minimize generation of particles and to permit the repeated

application of cleaning, disinfectant and sporicidal agents where used.

4.8. Ceilings should be designed and sealed to prevent contamination from the spadherhove
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4.9. Sinks and drains should be prohibited in the grade A and grade B areas. In other cleanrooms,
air breaks should be fitted between the machine or sink and the drains. Floor drains in lower
grade cleanrooms should be fitted with traps or water sesilgnael to prevent back flow and

should be regularly cleaned, disinfected and maintained.

4.10 The transfer of equipment and materials into and out of the cleanrooms and critical zones is
one of the greatest potential sources of contamination. Any activitiesthet potential to
compromise the cleanliness of cleanrooms or the critical zone should be assessed and if they

cannot be eliminated, appropriate controls should be implemented.

4.11 The transfer of materials, equipment, and components into the grade A @asBshoalld be
carried out via a unidirectional process. Where possible, items should be sterilised and passed
into these areas through doukleded sterilisers (e.g. through a douddb®r autoclave or
depyrogenation oven/tunnel) sealed into the wall. Wsierdisation upon transfer of the items
is not possible, a procedure which achieves the same objective of not introducing
contamination should be validated and implemented, (e.g. using an effective transfer
disinfection process, rapid transfer systemsdolators or, for gaseous or liquid materials, a
bacteriaretentive filter). The removal of items from the grade A and B areas (e.g. materials,
waste, environmental samples) should be carried out via a separate unidirectional process. If
this is not possie, timebased separation of movement (incoming/exiting material) by
procedure should be considered and controls applied to avoid potential contamination of

incoming items.

4.12 Airlocks should be designed and used to provide physical separation and to minimiz
microbial and particle contamination of the different areas and should be present for material
and personnel moving between different grades. Wherever possible, airlocks used for
personnel movement should be separated from those used for material moVéheza this
is not practical, timédased separatiaf movement (personnel/material) by procedure should be
considered. Airlocks should be flushed effectively with filtered air to ensure that the grade of the
cleanroom is maintained. The final stagetoet ai r |l ock shoul d, in the i
cleanliness grade (viable and total particle) as the cleaniatonwhich it leads.The use of
separatehangeroomsfor enteringand leavinghegradeB areais desirableMWherethis is not
practical, timebased separation odctivities (ingress/egress) by procedure should be
considered. Where the CCS indicates that the risk of contaminatiggh, separatehange
roomsfor enteringandleavingproductionareashouldbe usedAirlocks shouldbedesigneds

follows:
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I. Personnedirlocks: Areasof increasingcleanlinessusedfor entry of personnel (e.grom the
gradeD areato the gradeC areato the gradeB area).In general hanavashing facilities
shouldbe provided onlyin thefirst stageof the changingroomand notbe present irchanging

roomsdirectly accessing thgradeB area.

il. Materialairlocks:usedfor materialsandequipmentransfer.

I. Only materials and equipment that have been included on an approved list and
assessed duringlidationof the transfer process, should be transferred into the grade
A or grade B areas via an airlock or pas®ugh hatches. Equipment and materials
(intended for use in the grade A area) should be protected when transiting through
the grade B are&ny unapprovedtemsthatrequiretransfershouldbepre-approved
asanexception Appropriate riskassessment and mitigation measures should be applied
and recorded ggerthemanufacturer€ CSandshouldincludeaspecificdisinfectionand

monitoringprogrammeapprovedy qualityassurance.

i. Passthroughhatchesshould be designed to protect the higgeade environment, for
example by effective flushing with an active filtered air supply.

i. The movemenof materialor equipmenfrom lower gradeor unclassified areto higher
gradecleanareasshouldbe subjectto cleaninganddisinfectioncommensurate witthe
risk and in line with the CCS.

4.13 For pasghrough hatches and airlocks (for material and personnel), the entry and exit doors
should not be oped simultaneously. For airlocks leading to the grade A and grade B areas,
an interlocking system should be used. For airlocks leading to grade C and D areas, a visual
and/or audible warning system should be operated as a minimum. Where required tem maintai
area segregation, a time delay between the closing and opening of interlocked doors should be

established.

4.14 Cleanrooms should be supplied with a filtered air supply that maintains a positive pressure
and/or an airflow relative to the background environnoéa lower grade under all operational
conditions and should flush the area effectively. Adjacent rooms of different grades should
have an air pressure difference of a minimum of 10 Pascals (guidance value). Particular
attention should be paid to the fction of the critical zone. The recommendations regarding
air supplies and pressures may need to be modified where it is necessary to contain certain
materials (e.g. pathogenic, highly toxic or radioactive products or live viral or bacterial

materials).The modification may include positively or negatively pressurized airlocks that
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prevent the hazardous material from contaminating surrounding areas. Decontamination of
facilities (e.g. the cleanrooms and the heating, ventilation, and air conditioning (HVAC
systems) and the treatment of air leaving a clean area, may be necessary for some operations
Where containment requires air to flow into a critical zone, the source of the air should be from

an area of the same or higher grade.

4.15 Airflow patterns within teanrooms and zones should be visualised to demonstrate that there
is no ingress from lower grade to higher grade areas and that air does not travel from less clean
areas (such as the floor) or over operators or equipment that may transfer contamitiaion to
highergrade areas. Where unidirectional airflow is required, visualisation studies should be
performed to determine compliance, (see paragraphs 4.4 & 4.19). When filled, closed products
are transferred to an adjacent cleanroom of a lower grade srizath egress point, airflow
visualization studies should demonstrate that air does not ingress from the lower grade
cleanrooms to the grade B area. Where air movement is shown to be a contamination risk to
the clean area or critical zone, corrective adjosuch as design improvement, should be
implemented. Airflow pattern studies should be performed both at rest and in operation (e.g.
simulating operator interventions). Video recordings of the airflow patterns should be retained.
The outcome of the air stialisation studies should be documented and considered when

establishing the facility's environmental monitoring programme.

4.16 Indicators of air pressure differences should be fitted between cleanrooms and/or between
isolators and their background. $etints and the criticality of air pressure differences should
be considered within the CCS. Air pressure differences identified as critical should be
continuously monitored and recorded. A warning system should be in place to instantly
indicate and warn opera® of any failure in the air supply or reduction of air pressure
differences (below set limits for those identified as critical). The warning signal should not be
overridden without assessment and a procedure should be available to outline the steps to be
taken when a warning signal is given. Where alarm delays are set, these should be assessec
and justified within the CCS. Other air pressure differences should be monitored and recorded

at regular intervals.

4.17 Facilities should be designed to permit obseoratf production activities from outside the
grade A and B areas (e.g. through the provision of windows or remote cameras with a full view
of the area and processes to allow observation and supervision without entry). This requirement
should be consideredthen designing new facilities or during refurbishment of existing

facilities.
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Barrier Technologies

4.18 Isolators or RABS, which are different technologies, and the associated processes, should be
designed to provide protection through separation of the ghadavironment from the
environment of the surrounding room. The hazards introduced from entry or removal of items
during processing should be minimized and supported by high capability transfer technologies
or validated systems that robustly prevent coirtation and are appropriate for the respective

technology.

4.19 The design of the technology and processes used should ensure appcopditans are
maintained in the critical zone to protect the exposed product during operations.

i. Isolators:

i. Thedesignof open isolators should ensure grade A conditions with first air protection in
the critical zone and unidirectional airflow that sweeps over and away from exposed

products during processing.

il. The design of closed isolators should ensure grade A condidhsadequate
protection for exposed products during processing. Airflow may not be fully
unidirectional in closed isolators where simple operations are conducted. However,
any turbulent airflow shouldhot increase riskof contamination ofthe exposed
product. Whergrocessindinesareincluded in closed isolators, grade A conditions
should be ensured with first air protectionthe critical zone and unidirectional

airflow thatsweepoverandawayfrom exposed products during processing.

iii. Negative presse isolators should only be used when containment of the product is
considered essential (e.g. radiopharmaceutical products) and specialized risk control
measures should be applied to ensure the critical zone is not compromised.

ii. RABS:

The design of RABShould ensure grade A conditions with unidirecticenglow and
first air protection in the critical zone. positive airflow from the critical zone tie
supportingoackground environmeshouldbemaintained.

4.20 The backgroundenvironment for isolators or RABS should ensure the risk of transfer of

contamination isninimized.
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i. Isolators:

I. The background environment for open isolators should generally correspond to a
minimum of grade C. The background for closed isolators shoutéspmnd to a
minimum of grade DThe decision otthe background classification should be based on

risk assessmerandjustified in the CCS.

il. Key considerations when performing the risk assessment for the CCS of an isolator
shouldinclude (but are not limited to); the biecontamination programme, the
extent of automation, the impact of glove manipulations that may potentially
compromise first airdé protection of cri
of barrier/gloveintegrity, transfer mechanisms used and activities such -ag sat
maintenance that may requitbe doors to be opened prior to the final -bio
decontaminatiorof the isolator. Wheredditional process risks are identified, a
higher grade of backgroundalid be considerednlessappropriatelyustifiedin the
CCs.

iii. Airflow pattern studies should be performed at the interfaces of open isolators to

demonstrat¢he absencef air ingress.

i. RABS:
The backgrouncenvironment for RABS usefr aseptic processinghould correspond
to a minimum of grade B and airflow pattern studies should be performed to
demonstrate thabsence of air ingress during interventions, including door openings if

applicable.

4.21 Thematerials usetbr glove systemgfor bothisolators andRABS) should belemonstratedo
have appropriate mechanical and chemical resistance. The frequency of glove replacement
should be defined within the CCS.

i. Isolators:

I. Forisolators leaktestingof theglovesystenshouldbeperformedusingamethodology
demonstrated tbesuitable forthetaskandcriticality. Thetesting should bperformed at
definedintervals.Generallygloveintegritytestingshouldbeperformedataminimum
frequency of thdeginning and endf each batch atampaign. Additionaglove integrity
testing may be necessary depending on the validated campaign length.
Gloveintegrity monitoringshouldincludeavisualinspection associated wigachuseand

following anymanipulationthatmayaffecttheintegrity of thesystem.
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For manual aseptic processing activities where single unit or small batch sizes are
producedthefrequencyof integrity verification mayebasedn othercriteria, suchas
the beginningandendof eachmanufacturingession.

il. Integrity / leaktestingof isolatorsystemsshouldbe performedatdefinedintervals.

i. RABS:
For RABS, gloves used in the grade A area should be sterilised before installation and
sterilised or effectively biglecontaminated by a validated method prior to each
manufacturing campaign. If exposed to the background environment during operation,
disinfection using an approved methodology following each exposure should be
completed. Gloveshouldbevisually examined witleachuse andintegrity testingshould

beperformedat periodic intervals.

4.22 Decontaminationmethods (cleaning and bdecontaminton, and where applicable
inactivation for biological materials) should be appropriately defined and controlled. The
cleaning process prior to the ki@contamination step is essential; any residues that remain
may inhibit the effectiveness of the deconiaation process. Evidence should also be
available to demonstrate that the cleaning anedbmntamination agents used do not have

adverse impact on the product produced within the RABS or isolator.

i. Forisolators

The bio-decontaminatiorprocessof the interior should be automatedvalidated and
controlled within defined cycl@arameters andhould include aporicidal agent ira
suitable form(e.g. gaseous or vaporized form). Gloves shoulddpeopriately extended
with fingers separated tensurecontactwith the agent.Methodsused(cleaning and
sporicidal biedecontaminationyhould render the interior surfaces and critical zone of

the isolator free from viable microorganisms.

i. ForRABS

The sporicidal disinfection should include tlmitine applicatiorof a sporicidal agent
using amethodthathasbeenvalidated andlemonstratedo robustlyinclude allareasof

theinterior surfacesandensureasuitableenvironmenfor aseptigrocessing.

Cleanroom and cleanair equipment qualification

4.23 Cleanrooms and clean air equipment such as unidirectional airflow units (UDAFs), RABS

and isolators, used for the manufacture of sterile products, should be qualified according to the
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required characteristics of the environment. Each manufacturing operagquires an
appropriateenvironmental cleanliness level in the operational state in order to minimize the
risk of contaminatiomf the product or materials being handled. Appropriate cleanliness levels

i n the ffadpereattioo malddmaistdinadd es shoul d be

4.24 Cleanroomsnd clean air equipment should be qualified using methodology in accordance with
the requirements of Annex 15. Cleanroom qualification (including classification) should be

clearly differentiated from operational environmental momitpr

4.25 Cleanroom and clean air equipment qualification is the overall process of assessing the
level of compliance of a classified cleanroom or clean air equipment with its intended use. As
part of the qualification requirements of Annex 15, the qualifinaticcleanrooms and clean air

equipment shouldhclude(where relevant tthe design/operationf theinstallation):

I installed filter system leakage and integrity testing,

i. airflow tests- volumeandvelocity,

. air pressuraifferencetest
V. airflow directiontestandvisualisation,
V. microbialairborneandsurfacecontamination,
Vi. temperature measurement test,
vii. relativehumidity test,
viii. recoverytest,
iX. containment leak test.

Reference for the qualification of the cleanrooms and clean air equipment can be found in the
ISO 14644 series of standards.

4.26 Cleanroom classification is part of the cleanroom qualification and is a method of assessing
the level of air cleanliness against a specification for a cleanroom or clezguggimentoy
measuring the total particle concentration. Classification activities should be scheduled and
performed in order taavoid any impact on processor productquality. For example,initial
classificationshouldbe performedduring simulatedoperationsandreclassificatiorperformed

duringsimulatedoperationsr during aseptiprocessimulation (APS).

4.27. For cleanroom classification, the total of particles equal to or greater than 0.5 and 5 gm should
be measured. This measurement should be performed et and in simulated operations
in accordance with the limits specified in Table 1.
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Table 1: Maximum permitted total particle concentration for classification

Maximum limits for total particle Maximum limits for total particle
Grade 00.5um/m?3 O5 pm/m3
at rest in operation atrest in operation
A 3520 3520 Not specified (2) Not specified@
B 3520 352000 Not specified (@) 2930
C 352000 3520000 2930 29300
D 5520000 predetﬁ?rtnineal 29300 predetel?lr(ri;[ined(b)

@ Classificationincluding 5pm particlesmay be consideredwhereindicatedby the CCS or historical trends.

o) For gradeD, in operationlimits arenot predeterminedThe manufacturershouldestablishin operation limits based on a
risk assessment and routine data wizgnglicable.

4.28 For classification of the cleanroom, the minimum number of sampling locations and their

positioning can be found in ISO 14644 Part 1. For the aseptic processing area and the
background environment (the grade A and grade B areas, respectadgdijtjonal sample
locations should be considered and all critical processing areas such as the point of fill and
container closure feeder bowls should be evaluated. Critical processing locations should be
determined by documented risk assessment andl&dgerof the process and operations to be

performed in the area

4.29 Cleanroontlassificationshouldbecarriedoutin thefi a te sndfdionp e r astateso n 0

Thedefinitionof i a te statals theconditionwherebytheinstallationof all theutilities is
complete including any functioning HVAC, with theain manufacturing equipment installed

asspecified buhotoperating anavithout personnel present theroom.

The

the HVAC system fully operational, equipment installed and functioning in the manufacturer's defined

definition of fAin oper at i oceanromnisacmgetej s t

operating mode with the maximum number of personnel present performing or simulating routine

operational work.

Tabl e 1
period on completion of operations and line clearance/cleaning activities. The "clean up” period (guidance

Thetotal particletni t s gi ven i n above for the

value of less than 20 minutes) should be determined thgigialification of the rooms, documented

and adhered to in procedures to reinstate a qualified state of cleanliness if disrupted during operation.
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4.30 The speed of air supplied by unidirectional airflow systems should be clearly justified in the
qualification protocol including the location for air speed measurement. Air speed should be
designed measuredand maintained to ensure that appropriate unidirectional air movement
provides protection of the product and open components at the working position (e.g. where
high-risk operations occur and where product and/or components are exposed). Unidirectional
airflow systems should provide a homogeneous air speed in a range -00&386n/s (guidance
value) at the working position, unless otherwise scientifically justified in the CCS. Airflow

visualization studies should correlate with the air speed measurement

4.31 The microbial contamination level ahe cleanrooms should b#etermined apart of the
cleanroom qualificatioriThe number of sampling locations should be baseddwtamented
risk assessment and the results obtained from room classification, alizagaa studies and
knowledgeof the process anmperations tieperformed irthearea.Themaximum limitsfor
microbialcontamination during qualification for each grade are given in Table 2. Qualification

shouldincludb ot h fat oppent at iacmdo Asthnat es.

Table 2: Maximum permitted microbial contamination level during qualification

. Settle plates Contact plates
Grade Alcr:FsS%gle (diameter 90mm) (diameter 55mm)
CFU/4 hours (&) CFUJ/plate
A No growth
B 10 5 5
C 100 50 25
D 200 100 50

(a) Settle plateshould beexposed fothe duration ofoperations andhanged asequired afteta maximum of 4
hours.Exposure timehould bébasednrecoverystudiesandshouldnotallow desiccation othemediaused.

Note 1: All methodsndicated for a specific grade in the table should be used for qualifying the area of that specific
grade. If one of the methods tabulated is not used, or alternative methods are used, the approach taken should be
appropriately justified.

Note 2: Limits ae applied using CFU throughout the document. If different or new technologies are used that
present results in a manner different from CFU, the manufacturer should scientifically justify the limits applied and
where possible correlate them to CFU.

Note 3:For the qualification of personnel gowning, the limits given for contact plates and glove prints in Table 6
should apply.

Note 4: Sampling methods should not pose a risk of contamination to the manufacturing operations.

4.32 The requalification of cleanroonasd clean air equipment should be carried out periodically

following defined procedures. The requalification should include at a minimum the following:

i.  cleanroomclassification(total particleconcentration),
ii. integrity testof final filters,

iii. airflow volumemeasurement,
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iv. verificationof air pressuralifferencebetweerrooms,and

v. airvelocity test
(Note: For gradeB, C andD the air velocity testshould be performedaccordingto a risk
assessmerdocumentedspartof the CCS.However, itis required forfilling zonessupplied with
unidirectionakirflow (e.g. when filling terminally sterilised products or background to graaiedA
RABS). For grades with neunidirectionalairflow, a measurement ofecoverytestingshould

replacevelocitytesting).

The maximum time interval for requalification of grade A & B areas, is 6 months. The

maximum time interval for requalification of grade C & D areas, is 12 months.

Appropriaterequalificationconsisting ofat least the abovetestsshould also be carried out
following completion of remedial action implemented rectify an out ofcompliance
equipment or facility conditioror after changesto equipment,facility or processesas
appropriate. Thesignificance ofa changeshould be determinedthrough the change
management procedsxamplesof changedo be consideredthcludebutarenotlimited to the

following:

i.  interruptionof air movementvhich affectsthe operatiornof theinstallation,

ii. changein the designof the cleanroomor of the operationalsettingparameter®f the
HVAC system,

ii. specialmaintenancewhich affects the operationof the installation (e.g. changeof
final filters).

Disinfection

4.33 The disinfection of cleanrooms is particularly important. They should be cleaned and
disinfected thoroughly in accordance with a written programme. For disinfection to be
effective, priorcleaning to remove surface contamination should be performed. Cleaning
programmes shoulceffectively remove disinfectant residues. More than one type of
disinfecting agent should be employedensurethat where they have different modesof
action,theircombined usage effectiveagainsbacteria and fungi. Disinfection should include
the periodic use of a sporicidal agent. Monitoring should be undartakeilarly in order to
assess the effectiveness§ the disinfectionprogramme and to detect changes in types of

microbial flora (e.g. organisms resistamtthe disinfection regime currently in use).

4.34 The disinfection process should be validated. Valigastudies should demonstrate the
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suitabilityand effectiveness of disinfectants in the specific manner in which they are used and
on thetype of surfacematerial,or representativenaterialif justified, andshouldsupportthe

in-useexpiry periods oprepared solutions.

4.35 Disinfectantsanddetergentsisedin gradeA andgradeB areasshouldbe sterileprior to use.

Disinfectantaused in grade C and D may also be required to be stdrdee determined in the
CCs.

Where the disinfectants and detergeatre diluted / prepared by the sterile product
manufacturer, this should be done in a manner to prevent contamination and they should be
monitored for microbial contamination. Dilutions should be kept in previously cleaned
containers (and sterilized whengpdicable) and should only be stored for the defined period.

I f the disinfectants amdddetehgantesalessi
analysis or conformance can be accepted subject to successful completion of the appropriate

vendorqualification.

4.36 Where fumigation or vapour disinfection (e.g. Vapphase Hydrogen Peroxide) of
cleanrooms and associated surfaces are used, the effectiveness of any fumigation agent anc

dispersion system should be understood and validated.

5. Equipment

5.1 A written, detailed description dhe equipment desigehould beavailable (including process and
instrumentatiordiagramsasappropriate). Thishouldform partof theinitial qualificationpackage

and be kept up to date.

5.2 Equipment monitoring requiremerdsshoul d be defined in Auser req
early stages of development, and confirmed during qualification. Process and equipment alarm
events should be acknowledged and evaluated for trends. The frequency at which alarms are

assessedhsuld be based on their criticality (with critical alarms reviewed immediately).

5.3 As far as practicable, equipment, fittings and services should be designed and installed so that
operations, maintenance, and repairs can be performed outside the cleahroamtehance has
to be performed in the cleanroom, and the required standards of cleanliness and/or asepsis cannot
be maintained, then precautions such as restricting access to the work area to specified personnel,
generation of clearly defined work protds and maintenance procedures should be considered.

Additional cleaning, disinfection and environmental monitoring should also be considered. If
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sterilisation of equipment is required, it should be carried out, wherever possible, after complete

reassemiyl
5.4. The cleaning process should be validated to be able to:

I remove any residue or debris that would detrimentally impact the effectiveness of the
disinfecting agent used,
. minimize chemical, microbial and particulate contamination of the product duringabesp

and prior to disinfection.

5.5 For aseptic processes, direct and indirect product contact parts should be sterilised. Direct product
contact parts are those that the product passes through, such as filling needles or pumps. Indirect
product contact p&s are equipment parts that do not contact the product, but may come into contact
with other sterilised surfaces, the sterility of which is critical to the overall product sterility (e.g.

sterilised items such as stopper bowls and guides, and sterilis@dents).

5.6. All equipment such as sterilisers, air handling systems (including air filtration) and water systems
should be subject to qualification, monitoring and planned maintenance. Upon completion of

maintenance, their return to use should be approved.

5.7. Where unplanned maintenance of equipment critical to the sterility of the product is to be carried
out, an assessment of the potential impact to the sterility of the product should be performed and

recorded.

5.8. A conveyor belt should not pass through a partibetween a grade A or B area and a processing

area of lower air cleanliness, unless the belt itself is continually sterilised (e.g. in a sterilising tunnel).

5.9. Particle counters, including sampling tubing, should be qualified. The manufacturer's receshmend
specifications should be considered for tube diameter and bend radii. Tube length should typically
be no longer than Im unless justified and the number of bends should be minimized. Portable particle
counters with a short length of sample tubing shdweldised for classification purposes. Isokinetic
sampling heads should be used in unidirectional airflow systems. They should be oriented
appropriately and positioned as close as possible to the critical location to ensure that samples are

representative.
6. Ultilities

6.1 Thenature and extent of controls applied to utility systems should be commensurate with the risk
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to product quality associated with the utility. The impact should be determined via a risk assessment
and documented as part of the CCS.

6.2 In generalhigher risk utilities are those that:
I directly contact product e.g. water for washing and rinsing, gasesand steam for
sterilisation,
. contactmaterialsthatwill ultimately becomepartof the product,
. contactsurfaceghatcomeinto contactwith the product,

V. otherwisedirectly impactthe product.

6.3 Utilities should be designed, installed, qualified, operated, maintained and monitored in a manner

to ensure that the utility system functions as expected.

6.4. Results for critical parameters and critical giyadittributes of high risk utilities should be subject

to regular trend analysis to ensure that system capabilities remain appropriate.

6.5. Records of utility system installation should be maintained throughout the systemy&ldeSuch
records should inalde current drawings and schematic diagrams, construction material lists and

system specifications. Typically, important information includes attributes such as:

I pipeline flow direction, slopes, diameter and length,
i. tank and vessel details,

. valves, filters drains, sampling and user points,

6.6. Pipes, ducts and other utilities should not be present in cleanrooms. If unavoidable, then they should
be installed so that they do not create recesses, unsealed openings and surfaces which are difficult

to cleanlnstallation should allow cleaning and disinfection of outer surface of the pipes.

Water systems

6.7. Water treatmentplant and distribution systems should be designed, constructed, installed,
commissioned, qualified, monitored and maintained to prevent microbiological contamination and
to ensure a reliable source of water of an appropriate quality. Measures shol&hlie tainimize
the risk of presence of particulates, microbial contamination/proliferation and endotoxin/pyrogen
(e.g. sloping of piping to provide complete drainage and the avoidance of dead legs). Where filters
are included in the system, special aitanshould be given to their monitoring and maintenance.
Water produced should comply with the current monograph of the relevant Pharmacopeia.

6.8 Water systems should be qualified and validated to maintain the appropriate levels of physical,
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chemical and miabial control, taking the effect of seasonal variation into account.

6.9. Water flow should remain turbulent through the pipes in water distribution systems to minimize the
risk of microbial adhesion, and subsequent biofilm formation. The flow rate shoultbbéstéed
during qualification and be routinely monitored.

6.10 Water for injections (WFI) should be produced from water meeting specifications that have been
defined during the qualification process, stored and distributed in a manner which minimizes the
risk of microbial growth (e.g. by constant circulation at a temperature above 70°C). WFI should be
produced by distillation or by a purification process that is equivalent to distillation. This may
include reverse osmosis coupled with other appropriate te@misuch as electrodeionization
(EDI), ultrafiltration or nanofiltration.

6.11 Where WFI storage tanks are equipped with hydrophobic bacteria retentive vent filters, the filters
should not be a source of contamination and the integrity of the filter tested beftailation and
after use. Controls should be in place to prevent condensation formation on the filter (e.g. by
heating).

6.12 To minimize the risk of biofilm formation, sterilisation, disinfection or regeneration of water
systems should be carried out acliog to a predetermined schedule and as a remedial action
following outof-limit or specification results. Disinfection of a water system with chemicals should
be followed by a validated rinsing/flushing procedure. Water should be tested after
disinfectioriregeneration. Chemical testing results should be approved before the water system is
returned to use and microbiological/endotoxin results verified to be within specification and
approved before batches manufactured using water from the system are redndimfe
certification/release.

6.13 Regular ongoing chemical and microbial monitoring of water systems should be performed to
ensure that the water continues to meet compendial expectations. Alert levels should be based on
the initial qualification data and theafter periodically reassessed on data obtained during
subsequent requalifications, routine monitoring, and investigations. Review of ongoing monitoring
data should be carried out to identify any adverse trend in system performance. Sampling
programmeshould reflect the requirements of the CCS and should include all outlets and points of
use, at a specified interval, to ensure that representative water samples are obtained for analysis on
a regular basis. Sample plans should be based on the qualifidatay should consider the potential
worst case sampling locations and should ensure that at least one representative sample is includec
every day of the water that is used for manufacturing processes.

6.14 Alert level excursions should be documented and wede and include an investigation to

determine whether the excursion is a single (isolated) event or if results are indicative of an adverse
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trend or system deterioration. Each action limit excursion should be investigated to determine the
probable root aases and any potential impact on the quality of products and manufacturing
processes as a result of the use of the water.

6.15 WFI systems should include continuous monitoring systems such as Total Organic Carbon (TOC)
and conductivity, as these may give adeitidication of overall system performance than discrete

sampling. Sensor locations should be based on risk.
Steamusedasa direct sterilising agent

6.16 Feed water to a pure steam (clean steam) generator should be appropriately purified. Pure steam
generators should be designed, qualified and operated in a manner to ensure that the quality of steam
produced meets defined chemical and endotoxin levels.

6.17. Steam used as a direct sterilising agent should be of suitable quality and should not contain
additves at a level which could cause contamination of product or equipment. For a generator
supplying pure steam used for the direct sterilisation of materials or piowhiteict surfaces (e.g.
porous / hargyood autoclave loads), steam condensate shouldtheeetirrent monograph for WFI
of the relevant Pharmacopeia (microbial testing is not mandatory for steam condensate). A suitable
sampling schedule should be in place to ensure that representative pure steam is obtained for analysis
on a regular basis. Othaspects of the quality of pure steam used for sterilisation should be assessed
periodically against validated parameters. These parameters should include the following (unless

otherwise justified): notondensable gases, dryness value (dryness fraamoinguperheat.
Gasesand vacuum systems

6.18 Gases that come in direct contact with the product/primary container surfaces should be of
appropriate chemical, particulate and microbial quality. All relevant parameters, including oil and
water content, should lepecified, taking into account the use and type of the gas, the design of the
gas generation system and, where applicable, comply with the current monograph of the relevant
Pharmacopeia or the product quality requirement.

6.19 Gases used in aseptic processesiishbe filtered through a sterilising grade filter (with a nominal
pore size of a maximum of 0.22 pm) at the point of use. Where the filter is used on a batch basis
(e.g. for filtration of gas used for overlay of aseptically filled products) or as predssel vent
filter, then the filter should be integrity tested and the results reviewed as part of the batch
certification/release process. Any transfer pipework or tubing that is located after the final sterilising
grade filter should be sterilised. Whgases are used in the process, microbial monitoring of the gas

should be performed periodically at the point of use.
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6.20 Where backflow from vacuum or pressure systems poses a potential risk to the product, there
should be mechanism(s) to prevent backflow nvtiee vacuum or pressure system is shut off.

Heating and cooling and hydraulic systems

6.21 Major items of equipment associated with hydraulic, heating and cooling systems should, where
possible, be located outside the filling room. There should be appropoit®Ils to contain any

spillage and/or cross contamination associated with the system fluids.

6.22 Any leaks from these systems that would present a risk to the product should be detectable (e.g. an

indication system for leakage).
7. Personnel

7.1 The manufactureshould ensure that there are sufficient appropriate personnel, suitably
qualified,trainedandexperiencedn themanufacturendtestingof sterileproductsandanyof
the specific manufacturing technologies usedthe site'smanufacturing operationgp ensure

compliancewith GMP applicableto themanufactureandhandlingof sterileproducts.

7.2 Only the minimum number of personnel required should be present in cleanrooms. The
maximum number of operators in cleanrooms should be determined, documented and
considered during activities such as initial qualification and APS, so as not to compromise

sterility assurance.

7.3 All personnel including those performing cleaning, maintenance, monitoring and those that
access cleanrooms should receive regular trainingnigg qualification and assessment in
disciplines relevant to the correct manufacture of sterile products. This training should include
the basic elements of microbiology and hygiene, with a specific focus on cleanroom practices,
contamination control, apéc techniques and the protection of sterile products (for those
operators entering the grade B cleanrooms and/or intervening into grade A) and the potential
safety implications to the patient if the product is not sterile. The level of training should be

based on the criticality of the function and area in which the personnel are working.

7.4. The personnel accessing grade A and B areas should be trained for aseptic gowning and aseptic
behaviours. Compliance with aseptic gowning procedures should be confiyrasdessment
and periodic reassessment at least annually, and should involve both visual and microbial
assessment (using monitoring locations such as gloved fingers, forearms, chest and hood
(facemask / forehead). See paragraph 9.30 for the expectes].lifiné unsupervised access to
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the grade A and grade B areas where aseptic operations are or will be conducted should be
restricted to appropriately qualified personnel, who have passed the gowning assessment and

have participated in a successful APS.

7.5. Unqualified personnel should not enter grade B cleanrooms or grade A in operation. If needed
in exceptional cases, manufacturers should establish written procedures outlining the process
by which unqualified personnel are brought into the grade B and A Areasthorized person
from the manufacturer should supervise the unqualified personnel during their activities and
should assess the impact of these activities on the cleanliness of the area. Access by these

persons should be assessed and recorded in aocerdith the PQS.

7.6. There should be systems in place for the disqualification of personnel from working in or given
unsupervised entry into cleanrooms that is based on aspects including ongoing assessment
and/or identification of an adverse trend from teespnnel monitoring programme and/or after
being implicated in a failed APS. Once disqualified, retraining and requalification should be
completed before permitting the operator to have any further involvement in aseptic practices.
For operators enteringrade B cleanrooms or performing intervention into grade A, this

requalification should include consideration of participation in a successful APS.

7.7. High standards of personal hygiene and cleanliness are essential to prevent excessive shedding
or increasedisk of introduction of microbial contamination. Personnel involved in the
manufacture of sterile products should be instructed to report any specific health conditions or
ailments which may cause the shedding of abnormal numbers or types of contamidants an
therefore preclude cleanroom access. Health conditions and actions to be taken with regard to
personnel who could be introducing an undue microbial hazard should be provided by the

designated competent person and described in procedures.

7.8 Personnel who h& been engaged in the processing of human or animal tissue materials or of
cultures of micreorganisms, other than those used in the current manufacturing process, or any
activities that may have a negative impact to quality (e.g. microbial contamination)d not
enter clean areas unless clearly defined and effective decontamination and entry procedures

have been followed and documented.

7.9. Wristwatches, makeap, jewellery, other personal items such as mobile phones and any other
nonessential items shadilnot be allowed in clean areas. Electronic devices used in
cleanrooms, e.g. mobile phones and tablets, that are supplied by the manufacturer solely for

use in the cleanrooms, may be acceptable if suitably designed to permit cleaning and
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disinfection commiesurate with the grade in which they are used. The use and disinfection of

such equipment should be included in the CCS.

7.10 Cleanroom gowning and hand washing should follow a written procedure designed to
minimize contamination of cleanroom clothing andfa transfer of contaminants to the clean

areas.

7.11 The clothing and its quality should be appropriate for the process and the grade of the working
area. It should be worn in such a way as to protect the product from contamination. When the
type of clothing bosen needs to provide the operator protection from the product, it should not
compromise the protection of the product from contamination. Garments should be visually
checked for cleanliness and integrity immediately prior to and after gowning. Gowntynteg
should also be checked upon exit. For sterilised garments and eye coverings, particular
attention should be taken to ensure they have been subject to the sterilisation process, are within
their specified hold time and that the packaging is visuaipeoted to ensure it is integral
before use. Reusable garments (including eye coverings) should be replaced if damage is
identified, or at a set frequency that is determined during qualification studies. The qualification
of garments should consider anycassary garment testing requirements, including damage to

garments that may not be identified by visual inspection alone.
7.12 Clothing should be chosen to limit shedding due to operators' movement.
7.13 A description of typical clothing required for each cleankngsade is given below:

i.  Grade B(including access / interventions into grade A): appropriate garments that are
dedicated for use understerilised suit should be worn before gowning (see paragraph
7.14). Appropriately sterilised, ngrowdered, rubber orplastic gloves should be worn
while donningthe sterilised garmentsSterile headgear shouthcloseall hair (including
facial hairyandwhereseparate frortherestof thegown, it shouldbetuckedinto theneck
of thesterilesuit. A sterile facemasknd sterile eye coverings (e.g. goggles) should be worn
to cover and enclose all facial skin and prevent the shedding of droplets and particles.
Appropriatesterilised footwear (e.g. owdoots) should be worn. Trouser legs should be
tucked inside the fowotear. Garment sleeves shouldtbeked intoa second paiof sterile
gloves worn over the pair worn while donning the gown. The protective clothing should
minimize shedding of fibresr particles and retain particles shedlxybody. Theparticle
sheddingand the particle retention efficiencietthe garments should be assessed during

the garment qualificatiorsarmentshouldbepacked anéblded insuchawayasto allow
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operatorsto don the gown without contacting theuter surface of the garment ataw
prevent the garment from touchitige floor.

ii.  Grade CHair, beardsandmoustacheshouldbecovered. Asingleor two-piece trouser
suit gathered at the wrists and with high neck and appropriately disinfected shoes or
overshoeshouldbeworn. Theyshould minimizehesheddingof fibresandparticles.

ii.  Grade D: Hair, beards and moustaches should be covered. A general protective suit and
appropriately disinfected shoesovershoeshouldbeworn. Appropriate measures should
betakento avoid anyingressof contaminants fromutside theleanarea.

iv.  Additional gowning including gloves arfdcemask maye required ingradeC andD

areas when performing activities considered to be a contaminéloas defined by the
CCs.

7.14 Cleanroom gowning shoulzk performed in change rooms of an appropriate cleanliness grade
to ensure gown cleanliness is maintained. Outdoor clothing including socks (other than
personal underwear) should not be brought into changing rooms leading directly to grade B
and C areas.ifgle or twapiece facility trouser suits, covering the full length of the arms and
the legs, and facility socks covering the feet, should be worn before entry to change rooms for
grades B and C. Facility suits and socks should not present a risk of cattamto the
gowning area or processes.

7.15 Every operator entering grade B or A areas should gown into clean, sterilised protective
garments (including eye coverings and masks) of an appropriate size at each entry. The
maximum period for which the sterildgown may be worn before replacement during a shift
should be defined as part of the garment qualification.

7.16 Gloves should be regularly disinfected during operations. Garments and gloves should be

changed immediately if they become damaged and preseriskmf product contamination.

7.17. Reusable clean area clothing should be cleaned in a laundry facility adequately segregated
from production operations, using a qualified process ensuring that the clothing is not damaged
and/or contaminated by fibres or peldis during the repeated laundry process. Laundry
facilities used should not introduce risk of contamination or ecosgamination. Inappropriate
handling and use of clothing may damage fibres and increase the risk of shedding of particles.
After washingand before packing, garments should be visually inspected for damage and
visual cleanliness. The garment management processes should be evaluated and determined a

part of the garment qualification programme and should include a maximum number of laundry
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and sterilisation cycles.

7.18 Activities in clean areas that are not critical to the production processes should be kept to a
minimum, especially when aseptic operations are in progress. Movement of personnel should
be slow, controlled and methodical to avaxdessive shedding of particles and organisms due
to over vigorous activity. Operators performing aseptic operations should adhere to aseptic
technique at all times to prevent changes in air currents that may introduce air of lower quality
into the critich zone. Movement adjacent to the critical zone should be restricted and the
obstruction of the path of the unidirectional (first air) airflow should be avoided. A review of

airflow visualisation studies should be considered as part of the training programm

8. Production and Specific Technologies

Terminally sterilised products

8.1 Preparation of components and materials should be performed in at least a grade D cleanroom
in order to limit the risk of microbial, endotoxin/pyrogen and particle contaminaticthaso
the product is suitable for sterilisation. Where the product is at a high or unusual risk of
microbial contamination (e.g. the product actively supports microbial growth, the product must
be held for long periods before filling or the product is motpssed mostly in closed vessels),
then preparation should be carried out in at least a grade C environment. Preparation of
ointments, creams, suspensions and emulsions should be carried out in at least a grade C
environment before terminal sterilisatioBpecific guidance regarding terminally sterilised
veterinary medicinal products can be found within Annex 4 of the GMP Guide.

8.2 Primary packaging containers and components should be cleaned using validated processes tc
ensure that particle, endotoxin/pyrogeand bioburden contamination is appropriately

controlled.

8.3 Filling of products for terminal sterilisation should be carried out in at least a grade C

environment.

8.4. Where the CCS identifies that the product is at an unusual risk of contamination from the
envronment because, for example, the filling operation is slow, the containers are wide necked
or are necessarily exposed for more than a few seconds before closing, then the product should

be filled in grade A with at least a grade C background.

8.5. Processingf the bulk solution should include a filtration step with a microorganism retaining
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filter, where possible, to reduce bioburden levels and particles prior to filling into the final
product containers and there should be a maximum permissible time beteparation and
filling.

8.6. Examples of operations to be carried out in the various grades are given in Table 3.

Table 3: Examples of operations and grades for terminally sterilised preparation and
processing operations

Grade A | Filling of products, wheminusually at risk.

Preparation of solutions, when unusually at risk.
Filling of products.

Preparation of solutions and components for subsequent filling.

GradeC

Grade D

Aseptic preparation and processing

8.7. The aseptic process should be cleadfined. The risks associated with the aseptic process,
and any associated requirements, should be identified, assessed and appropriately controlled.
The site's CCS should clearly define the acceptance criteria for these controls, requirements for
monitoring and the review of their effectiveness. Methods and procedures to control these risks

should be described and implemented. Accepted residual risks should be formally documented.

8.8 Precautions to minimize microbial, endotoxin/pyrogenic and particle coraéionrshould be
taken, as per the site's CCS, during the preparation of the aseptic environment, during all
processing stages (including the stages before and after bulk product sterilisation), and until
the product is sealed in its final container. Thespnce of materials liable to generate particles

and fibres should be minimized in cleanrooms.

8.9. Where possible, the use of equipment such as RABS, isolators or other systems, should be
considered in order to reduce the need for critical interventions riatte g\ and to minimize
the risk of contamination. Robotics and automation of processes can also be considered to
eliminate direct human critical interventions (e.g. dry heat tunnel, automated lyophilizer

loading, sterilisation in place).

8.10 Examples of operains to be carried out in the various environmental grades are given in
Table4.
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Table 4: Examplesof operationsand gradesfor asepticpreparation and processingoperations

- Asepticassemblyof filling equipment.

- Connections made under aseptic conditions (where sterilised product cuntaceé
are exposed) that are post the final sterilising grade filter. Tdoesections should
sterilised by stearin-place whenever possible.

- Aseptic compounding and mixing.

- Replenishmentf sterilebulk product,containersandclosures.

Grade A| - Removal and cooling of unprotected (e.g. with no packaging) items from steril

- Stagingandconveying ofsterile primary packaging componentghie aseptidfilling
line while not wrapped.

- Asepticfilling, sealingof containerssuchasampoulesyial closure transfer oloper,
or partially stoppered vials.

- Loadingof alyophilizer.

- Backgroundsupportfor gradeA (whennotin anisolator).
GradeB| - Conveyingor stagingwhile protectedrom the surroundingenvironment,o
equipment, components and ancillary items for introdugtitmgrade A.

GradeC| -  Preparationf solutionsto befiltered includingsamplinganddispensing.

- Cleaning of equipment.

- Handling of componentgquipment and accessories after cleaning.

Grade D| . Assembly under HEPA filtered airflow of cleaned components, equipment and
accessories prior to sterilisation.

- Assembly of closed and sterilised SUS using intrinsic sterile connection devic

8.11 For sterileproducts where the final formulation cannot be filtered, the following should be
considered:

i. all productandcomponentontactequipmenshouldbesterilisedprior to use,
ii. allrawmaterialsorintermediateshouldbesterilisedandasepticallyadded,
jii. bulksolutionsor intermediateshouldbesterilised.

8.12 The unwrapping, assembly and preparation of sterilised equipment, components and ancillary
items with direct or indirect product contact should be treated as an aseptic process and
performed in grade #vith a grade B background. The filling line 4gt and filling of the sterile
product should be treated as an aseptic process and performed in grade A with a grade B
background. Where an isolator is used, the background should be in accordance widplparagr
4.20.

8.13 Preparation and filling of sterile products such as ointments, creams, suspensions and
emulsions should be performed in grade A with a grade B background when the product and

components are exposed to the environment and the product is notusmlseftjtered (via a
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sterilising grade filter) or terminally sterilised. Where an isolator or RABS is used, the
background should be in accordance with paragraph 4.20.

8.14 Aseptic connections should be performed in grade A with a grade B background unless
subsequently sterilised in place or conducted with intrinsic sterile connection devices that
minimize any potential contamination from the immediate environment. Intrinsic sterile
connection devices should be designed to mitigate risk of contamination.

Where an isolator is used, the background should be in accordance with paragraph 4.20.

Aseptic connections should be appropriately assessed and their effectiveness verified. For

requirements regarding intrinsic sterile connection devices, see paragraphag. 8234.

8.15 Aseptic manipulations (including nantrinsic sterile connection devices) should be
minimized through the use of engineering design solutions such as preassembled and sterilised
equipment. Whenever feasible, product contact piping and equighmritl be prassembled,
and sterilised in place.

8.16 There should be an authorized list of allowed and qualified interventions, both inherent and
corrective, that may occur during production (see paragraph 9.34). Interventions should be
carefully designed tensure that the risk of contamination of the environment, process and
product is effectively minimized. The process of designing interventions should include the
consideration of any impact on dlows and critical surfaces and products. Engineering
soluions should be used whenever possible to minimize incursion by operators during the
intervention. Aseptic technique should be observed at all times, including the appropriate use
of sterile tools for manipulations. The procedures listing the types ofeimhand corrective
interventions, and how to perform them, should be first evaluated via risk management and
APS and be kept up to date. Nqualified interventions should only be used in exceptional
circumstances, with due consideration of the risks &s®ocwith the intervention and with the
authorisation of the quality unit. The details of the intervention conducted should be subject to
risk assessment, recorded and fully investigated under the manufacturer's PQS. Any non
qualified interventions shoulak thoroughly assessed by the quality department and considered
during batch disposition.

8.17. Interventions and stoppages should be recorded in the batch record. Each line stoppage or
intervention should be sufficiently documented in batch records with sexiated time,
duration of the event, and operators involved (ref to paragraph 9.34).

8.18 The duration of each aspect of aseptic preparation and processing should be minimized and
limited to a defined and validated maximum time, including:

i. the holding time betweenequipment,component,and containercleaning, drying
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andsterilisation;

ii. the holding timefor sterilised equipment, components, and containers before use and
duringfilling/assembly;

ii.  theholdingtime for adecontaminatednvironmentsuchastheRABS or isolatorbeforeuse;

iv. thetime between thetart of the preparation ofa product andits sterilisation or
filtration througha microorganisraretainingfilter (if applicable), through ttheend
of the asepticfilling process There should lemaximum permissible timéor each
product thatakes intcaccounits compositionandtheprescribed methodf storage;

v. theholdingtimefor sterilisedproductprior tofilling;

vi. theaseptigrocessingime

vii.  thefilling time.

8.19 Aseptic operations (includingPS) should be observed on a regular basis by personnel with
specific expertise in aseptic processing to verify the correct performance of operations

including operator behaviour in the cleanroom and address inappropriate practices if detected.

Finishing of sterile products

8.20 Open primary packaging containers should be maintained under grade A conditions with the
appropriate background for the technology as described in paragraph 4.20. For partially
stoppered vials or prefilled syringes (see paragBap?6).

8.21 Final containers should be closed by appropriately validated methods.

8.22 Where final containers are closed by fusion, e.g. BfiWwSeal (BFS), Fornafill-Seal (FFS),

Small and Large Volume Parenteral (SVP & LVP) bags, glass or plastic ampoulegjdak c
parameters and variables that affect seal integrity should be evaluated, determined, effectively
controlled and monitored during operations. Glass ampoules, BFS units and small volume
containers (<100 ml) closed by fusion should be subject to 1i@d8grity testing using
validated methods. For large volume containers (>100 ml) closed by fusion, reduced sampling
may be acceptable where scientifically justified and based on data demonstrating the
consistency of the existing process, and a high ldyalazess control. It should be noted that
visual inspection is not considered as an acceptable integrity test method.

8.23 Samples of products using systems other than fusion should be taken and checked for integrity
using validated methods. The frequency edting should be based on the knowledge and
experience of the container and closure systems being used. A scientifically justified sampling
plan should be used. The sample size should be based on information such as supplier

management, packaging compongmecifications and process knowledge.
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8.24 Containers sealed under vacuum should be tested for maintenance of vacuum after an
appropriate preletermined period prior to certification/release and during shelf life.

8.25 The container closure integrity validation shibtake into consideration any transportation or
shipping requirements that may negatively impact the integrity of the container (e.g. by
decompression or extreme temperatures).

8.26 Where the equipment used to crimp vial caps can generate large quantii@svadble
particle, measures to prevent particle contamination such as locating the equipment at a
physically separate station equipped with adequate air extraction should be taken.

8.27 Vial capping of aseptically filled products can be undertaken as ancapeptess using
sterilised caps or as a clean process outside the aseptic processing area. Where the latte!
approach is adopted, vials should be protected by grade A conditions up to the point of leaving
the aseptic processing area, and thereafter stegppéals should be protected with a grade A
air supply until the cap has been crimped. The supporting background environment of grade A
air supply should meet at least grade D requirements. Where capping is a manual process, it
should be performed underagie A conditions either in an appropriately designed isolator or
in grade A with a grade B background.

8.28 Where capping of aseptically filled sterile product is conducted as a clean process with grade
A air supply protection, vials with missing or displaceéoppers should be rejected prior to
capping. Appropriately qualified, automated methods for stopper height detection should be in
place.

8.29 Where human intervention is required at the capping station, appropriate technological and
organizational measures sldbe used to prevent direct contact with the vials and to minimize
contamination. RABS and isolators may be beneficial in assuring the required conditions.

8.30 All filled containers of parenteral products should be inspected individually for extraneous
contanination or other defects. Defect classification and criticality should be determined
during qualification and based on risk and historical knowledge. Factors to consider include,
but are not limited to, the potential impact of the defect to the patienthendoute of
administration. Different defect types should be categorized and batch performance analysed.
Batches with unusual levels of defects, when compared with routine defect numbers for the
process (based on routine and trend data), should beigatedt A defect library should be
generated and maintained which captures all known classes of defects. The defect library
should be used for the training of production and quality assurance personnel. Critical defects
should not be identified during angubsequent sampling and inspection of acceptable

containers. Any critical defect identified subsequently should trigger an investigation as it
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