
76・2亡岬吋d∂始  

Theexpirydateofplateletsprocessedinaclosedsystemshallbe72hafter   
theoriginalwholebloodwascollected，unlesstheyarestoredina 
COntainerapprovedbythenationalcontrolauthorityforalongerstorage  
period．  

Plateletspreparedinanopensystemshouldbeusedwithin4hofpreparatjon  

ifstoredat22±20C，Unlesstheprocedureused hasbeenshowntoa＝owa  

longerstorageperiod．  

SingJe－donor pIateletconcentrates maybe pooled for one recipient under  
asepticconditionsbeforeissue．Suchsmal［pooIsshouJdbeusedassoonas  

POSSible，andwithin4hofpreparationifstoredatroomtemperature．   

77 ⊥eu血ゆ  

Leukocytesareobtainedbytheseparationofwholebloodorbyapheresis，  
andmaycontainalargenumberofplateletsandredbloodcells，depending  
Onthemethodofpreparation．Whenlellkocytesareobtainedfromlmitsof  
Wholeblood，SuChunltssha11complywiththerequlrementSOfPartA，  
SeCtion5，andPartB，SeCtion7．2．  

The methods used to processle11kocytes shal1complywith the  
requlrementS and recommendations glVenin section 7．4．1forthe  
SeParationofredcells・  

Thelabelonthe負nalcontainershallbear，inadditiontocustomarydata，  
instruCtionstollSetheleukocytesassoonaspossibleandinanycasenot  
morethan4hafterthe containerhasbeenopenedforpooling．The  
temperatureofstorageandtransportshal1be22±2oC．  

Leukocytescanbeseparatedfromb100dbycentrifugation，Sedimentationor  

leukapheresis．1b obtain a sufficient numb■er．theleukocytes from units  
Obtainedfromsevera＝1ealthydonorsmayhavetobepoD［ed．  

Leukapheresis by continuous－f10W fiItration or centrifugationis the most  
efficient way of obtainlngleukocytes．sinceit gIVeS ねrge・numbers of  

high－quaIityce”sfromasingledonor．  

1fcentrifugationofwholebJoodisused，30－60％oflheleukocytespresentin  

theonglnalwholeb100dmayberecovered．  

ApproximateIy90％oftheleukocytespresentintheorigjnalwhoIeb100dcan  

beseparatedbysedimentationoftheredcells，aCCeleratedbytheadditionof  

SuitablesubstanceswithhighrelativemolecuIarmass．  

Leukocytesshouldbenega！iveforcytomega10Virus・  

The product should be ABO typed and，in countries where D（Rh。）IS  

PO［ymorphic，D（Rh。）typed；itmayalsobedesirabIetodeterminetheHLA  

type．IfnotHLAtyped，leukocytesshou［dbeirradiated．  

Thelargenumberofredceus presentinproductspreparedbysome  
methodsmakescompatibihtytestingbeforetransfusionnecessary，  
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771丁岳5伽go／始uJのCy始5  

Then11mberofunitstobetestedandtheleukocyteyield（rLumber）required  
ShallbespeciLedbythenationalcontrolauth0rity・   

772 日甲吋由ね  

Theexpirydateofleukocytesshallbe24haftercollectionoftheongmal  
Wholeblood．   

78 輌嘲ねおd飴Cわ′川〝  

CryoprecIPltatedfactorVIHisaerudepreparationoffactorVⅡⅠ．Itshall  
beobtainedfromsmglelユnitsorsmallpooIsofplasmaderivedeitherfrom  
mitsofwholebloodthatcomplywiththerequlrementSOfPartA，SeCtion  
5，andPartB，SeCtion7．2，Orbyplasmapheresis．  

TheproductmaybepreparedasapooJfromasmalJnumberofdonations，  

USUalIyfourtosixbutnotexceedingten．Itmay befreeze－dried．Howeven  

PreParationsofcryoprecLPitated†actorV‖carrytheriskofviraItransmission  
unless they have undergone specific virucida）procedures during manu－  

factur已  

ThemethodofthawingandharvestlngthecryoprecIPltateShallhavebeen  
ShowntoyieldaproductcontaininganadequateactivityoffactorVⅢ（See  
SeCdon7t8．1）．  

h procurmg SOurCe materialfor coagulation factors，the followlng  
tedlnicalconsiderationsshouldbeborneinmind：  

●Inordertopreventcoagulation，VenePunCtureShouldperformedin  
SuChawaythattissuedamageisminimal．Thebloodshouldflowfreely  
WithoutinterruPtion，and be mixedthor6ugh1y withanticoagulant  
duringcollection．  

● Microbialcontam血ationshouldbeavoidedduringseparationofthe  
Plasmabyuslngmultiple－Plastic－bagclosedsystemsorlaminar－flow  
Cabinetsifanopenprocedureisused．  

● The recovery of factor VIⅡdepends ontheintervalbetween  
VenePunCtureandfreezingoftheplasma，thetemperatureatⅥ血chthe  
Plasmaisheldandthefreezin空method・Ⅶ山eausefu1productmaybe  
Obtainedwith plasmafrozen aslate as18－24h a血erphlebotomy，  
freezingtheplasmaas earlyand asrapidlyaspossibleis strongly  
recoInmended．  

●Idea11y，fresh－frozenplasmashouldbepreparedbyrapidtreezinguslng  
acombinationofsolidcarbondioxideandanorganicsoIventsuchas  
ethanol・Fresh－frozenplasma shouldbestoredatorbelow－200C・  
Cont左minationoftheplasmabythesoIventorleachingofsubstanCeS  
fromthecohtainerintotheplasmashouldbeavoided．  

●Ifthetemperatureofthethawedplasmaexceeds2OC，ahighproportion  
Of the factor VⅡIisIostinthe supernatant．During thawing or  
Sep年ration ofthe supernatant Plasma，therefore，the temperature  
Shouldnotbeallowedtoexceed20C・Theplasmamaybeseparated  
Whilethereissti11asmauquantityoftheicepresentintheplasma  
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COntainer・Increashgthespeedofthawingbycirculatingairorwaterat  
atemperatureofOOCisbelievedtoincreasetheyieldoffactorVⅢⅠ．  

78・1殆s如90／cサロp／eC¢ぬねdねCわr∽／J  

Randomlyselectedumitsshal1betestedforpotcncyandsteri1ityona  
regularbasis・Thenumberofumitstobetestedsha皿bespecifiedbythe  
nationalcontro）auth0rity・Thefreeze－driedpreparationshalldissoIve  
withoutanyslgnSOfpreclpltationinthesoIventrecommendedbythe  
manufacturerwithin30minwhenheldatatemperaturenotexceeding  
370C．  

ThepotencyofcryopreclpltatedfactorVIIIshallbecomparedwiththatof  
anaPPrOpriateplasmaorintermediate－Puritystandard，bymeasuringits  
abilitytocorrecttheprolongedactivatedpartialthromboplastintimeof  
haemophiliaAplasmaorbyanothersuitablemethod．  

WhencryoprecipitatedfactorVIIlisproducedfromfresh－frozenplasma   
（frozenwithin8hofdonation），theyieldshouldbegreater－than400IU／l  
Of startlng Plasma・Plasma frozen after this time wi11yieldless  
CryOPreCIPltatedfactorVⅡⅠ・  

Ln manylaboratories，the average yield offactorV‖is4001∪／t of starting  
PlasmaTheaverageyieEdoffactorVITlasfreeze－driedcryoprecFPitateisthenat  

least300IU／EofstartingpJasma．Whetherthisyieldcanbeobtainedefsevvhere  

Wi＝dependonlocaltechnicalpossibjIities・lnsomecountries，theyieIdswi”be  

much10Wer，and the nationaIcontrolauthority should decide as  

totheyieldthatisacceptabte．   

78．2亡xp叶由始  

Thefrozenproductsha11bestoredatorbeloiv－20OC（ifpossiblebelow   
－300C）andshal1haveaneXPirydateoneyearfromthedateof 
Thefreeze－driedproductshallbestoredat5±30Candshallalsohavean  
expiry date one year from the date of couection．A允er thawing or  
reconstitution，CryOPreClpltatedfactorVIIIshouldbekeptat20－240C．   
1tsha11be11Sedassoonaspossibleandinanycasenotmorethan4hafter   
itscontainerllaSbeenopenedforpoolingorreconstitution，   

79 ⊥鵬肋轡  

Aft6rhavingbeentestedandbeforebeinglSSuedfortransfusion，unitsof  
Slngle－donorandsmalトpooIproductsshallbeidentifiedbymeansof  
COntainerlabelsthatclearlystateatleastthefo1lowlnginformation：  

－ thepropernameoftheproduct；   
－theuniqTenumberorsymbolidentifyingthedonor（S）；  
－ the explry date，and when appropriate，the explry time after  

reconstitution；  
－ any SPeCialstorage conditions or handling precautionsthat are  

neCeSSary；  

－ areferencetoapackagelnSertCOntalmnglnStruCtionsforuse，Warn1ngS  
andprecautions；   
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－ thenameandaddressoftheblooddonorcentreand，Whereapplicable，   
themanufactureranddistributof；  

－theaveragecontentinInternationalUnitsofactlVlty，Whereappropnate・  

TheresultsofredcellgrouplngShallbestatedonthelabelofwholeblood，  
redcells，fresh－frozenplasma（forc聖Caluse），Plateletsandleukocytesbut  

notnecessari1yonthatofcryoprecIPltatedfactorVIII・  

Part¢．Roquiremont＄tOrIarge・P001produ¢t＄  

8．1ntroduction  

Anumberofrequuementscommontoalbumin，plasmaproteinfraction，  
immunoglobuhlPreparations and coagulation－factor concentrates are  
giveninPartSAandB，SeCtions3－7・However，forclarity，ithasproved  
COnVenient to bring togetherinPart C certain specific requrements  
applicabletotheseproductswhenmanufacturedonalargescale・  

ThesollrCematerialforthelarge－SCalepreparationofbloodproducts  
ShouldcomplywiththerelevantprovisionsofPartsAandB・   

Buildings  

Theb11ildingsusedforthefractionationofplasmashallbeofsuitablesize，  
COnStruCtionandlocationtofacilitatetheirproperoperation，Cleanlngand  
maintenanceinaccordancewiththerequlrementSOfGoodManufactunng  
PracticesforPharmaceutical（7）andBiological（S）Products・Theyshall  
COmPlywiththeGuidelinesforNationalAnthoritiesonQualityAssuranCe  
for BiologicalProducts（6）andin addition’provide adequate space，  
1ightingandvemilationfortheactivitieslistedbelow・  

Each ofJisted activ拍esis animportantintegraIpart of the production  

PrOCedure，and countries wishing to start manufactunngIarge－POOIblood  

PrOductsandrelatedsubstancesshouLdnotdosounlessadequateprovision  
Can bemadeforal10fthem．  

9．15ぬ帽甘eO′け巾○鹿bぬOd∂〃dpねざma  

Wholehumanbloodandplasmashallbestoredfrozenorrefrigeratedin  
SeParatefacilitiesthatareusedonlyforthispurpose・Thesourcematerials  
ShanremaininquarantineuntiltheresultsoftestlngShowthattheyare  
Suitablebrintroductionintothefractionationpremises・   

9．2 S印a帽Iわ〃○′ce飴a〃d舶¢伽〃a伽〃OJp血さma  

Ceusshal1beseparatedandplasmafractionatedinabuildingisolatedfrom  
thosewherenon－lmmanproteinsormicrobiologlCalmaterials，SuChas  
VaCCines，aremanufacturedorprocessedandseparatefromtheanimal  
house．  

1nsomecountries，CeJFconstituentsareseparatedinanareaseparatefromthat  

Whereplasmaisfractionated．  
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9．3 5叫叩叶さ〃d帽CO作lγ○ね〝肋γ〝はぬr由飴  

AdequatefacilitiesshallbeprovidedforthesupplyofanCinarymaterials，  
SuChasethanol，Water，Saltsandpolyethyleneglycol・  

Fac‖itiesfortherecoveryoforganicsoIventsusedinfractionationmayaLsobe  

P「0Vided 

9．4 伽J〟la¢紆帽血〉〃  

AseparateareashaubeprovidedforallprocesslngSubsequenttothe  
COmPletionofviralinactivationprocedllreSWhenthesearecarriedoutata  
Stageinproductionbeforeasepticdispensingand丘11ing（SeeSeCtion9・5）・   

9．5 斤管色貯虎γ加払棚叫訊pさ輌血輌a〃dき肋7轡e  

Separatefacnitiesshallbeusedfbrthe＆eeze－drying，Blling，1abe11ingand  
packagingofcontainers．Aseparateareashallbeprovidedforthestorage  
Oflabels，PaCkageinsertsandpackages・Anotherseparateareashallbe  
usedforthestorageof丘nalcontainersbeforedispatch．   

9．6 胎印叫ダ○′帽¢○和睦  

Adequateprovisionshallbemadeforkeepmgrecordsofalldonors，  
materials，fractionationsteps，quality－COntrOlproceduresandresults，Of  
thedistributionofthe丘nalproductsandofthedisposalofpotentially   
infectio11Smaterials．Recordsshouldberetainedforatleasttwo years  
beyondtheexpirydateoftheproductstowhichtheyrelate．  

SomemanufacturersmightwishtoextendthisperiodtocoveranyfulureJegal  

dlsputes 

9．7 0叫の付加J  

Separate facilities shallbe provided for quality control，including  
haematological，biochemical，Physicochemical，microbiologlCal，PyrOgen  
andsafetytestlng，   

9．8 α印○きaJo一山鹿ガ作用a飴J由J  

Provisionshal1bemadeforthesuitabledisposalofpotential1yinfectious  
materialsbyautoclavlngOrincinerationaccordingtogoodmanufacturing  
practices・  

Thedisposa10fthesematerialsshouldcomplywith10Callegrslation．  

10．Equipment  

Equipmentusedforthecollection，PrOCeSSlng，StOrageanddistributionof  
SOurCematerialsandlarge－POOlbloodproductsshallcomplywiththe  
requirementsofGoodManufacturingPracticesforPharmacetItical（7）  
andBiological（S）Products・   
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Particularattemionsha11bepaidto：  

・The maintenance，mOnitorlng and recording ofthe operムtion of   

COntinuousLyoperatingequipment，thevahdationofitsreliabilityand   
theprovisionofstand－byequlpment．  

● Thesuitabihtyandcompatibilityofthesurfacesofallmaterials（e・g・   
鎚termedium，g）ass，Stainle5SSteel，Plasticandrubber）thatcomeinto   
COntaCt＼Viththeproducts．  

Metalsurfacesthat comeinto contactwith proteins should be resistant10  
SCratChing．ThesurfacesofsomemateriaIscandenaturecertainproteinsor  
actjvatecertaincoagulationfactors．  

● Theeaseande伍ciencywithwhichequlPmentCanbecleanedand，   
Where necessary，Steri1ized・Any bactericidalagent used sha11be   
Capableofbeingcompletelye血1inatedbeforetheequlPmentisused・  

CautionshouLdbeexercisedintheuseofdetergentsbecauseoftheirpossible  

effectsonthe†inalprDduct：teStSShouldbemadetoensurethattheydonot  

haveanyadverseeffectonit．  

● Theprovisionofsuitablefacihtiesfordecontam血tionandforthe   
disposalofpotentiallyinfectivematerialsandequTPment・  

11．Provi＄ionofsupporl＄eⅣie¢S  

Anumberofsupportservicesareessentialforthefractionationofsource  
matedals．   

11．1肋ね′きl仰少   

AnadeqllateSupPlyofsuitablepyrogen－freewatershallbeprovidedfor  
useduringthefractionationprocessandforthereconstitutionand／or  
dilutionofdlePlasmafractionsbefore丘11ingandfreeze－drying．  

Thetwomostcommonlyusedtypeso†waterarepyro9en－†reedist‖edwater  
and pyrogen－free deionized water each ofwhich should be maintained at  
800C．Water preparation and deliverysystemsshould betestedatreguLar  
intervalsforendotoxincontentandconductance．Thewatersystemshou［dbe  
acontinuouslycircuねtingoneandshouldhavenodeadends・  

Waterforinjectionsisgenerallyus占dforthepreparationoffinarproducts（14）．   

11．2 5蜘mざl仰少  

Anadequate supply ofsteam shallbeprovidedforthe operation of  
Steri1izingandcleanlngequlPment・Thesteamshal1becleanandhavethe  
quah年Ofwalerfori両eclions．   

11．3 0机er5仰○〝ねc甜鮎S  

Othersupportfacilitiesrequiredare：  

● Asupplyofelectricalandthermalenergy．  
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● Ameansofrefrigerationfor：  
－StOrlngVarioussourcematerialsandfractions；  
－keepingthevariousfractionationareasatthecorrecttemperature；  
－keeplngtheprocessequlpmentatthecorrecttemperature；  
－StOring丘nalproductsundertest；  
－StOring丘nalproductsawai血1gdispatch  

● Asystemofventnationprovidingthefollowingtwogradesofhltered  
air：  

－airhlteredtoremoveparticlesof5岬Orgreaterindiameter，Which  
Shal1besupphedtotheentireworkarea；and  

－airpassedthroughaLlterwitharetentioncapacityofmorethan  
99．95％forparticlesgreaterthanO．5叫一1indiameter，Whichshallbe  
SupplicdatapositivepressuretoareaswhereasepticdispensmglStO  
takeplace・  

OthersupportfaciLitiesmaylnCludesoIventrecoveryandasewagedisposaI  

SerVice．SewagedisposaLmustbecarriedoutinaccordancewiththesanitary  

standards of the competent health authority. 

Proteinaceoussewage†romaplasmaprocessIngPlantishighIynitrogenous  
and has a high biofoglCa10Xygen demand；it should therefore not be  

dischargeduntreated．  

Thesesupportfacilitiessllallbelocatedseparatelyfromthemainprocess  
areasandinaplacewheretheconditionsOight，Physicalaccess，etC・）are  
COnducive tothe establishment of effective and routine preventive   
maintenance programmes・The equlPment Shal1incorporate devices  
CaPableofmonitoringandrecordingitsoperationsoastoensurethesafety  
bothofthematerialbeingprocessedandoftheprocessoperators．hthis   
WayaprOPerr？COrdoftheoperationsofs叩POrtfacilitiescanbekeptand，  

Wherenecessary，enteredintotheprocessrecordoftheproductbatches．  

TheequIPmentShou暮dbesuchastoensurethatboththefractionationprocess  
andtheproteinsareprotectedifthesupportservicesareinterrupted．1bthis  

end，adequatespareequIPmentandemergencyreservesystemsshouIdbe  

availabIe，SerVicedbyengineeringstaffsk‖edinthemaintcnanceandrepalrOf  

SUChequIPment，  

12．Personnel  

Theplasmafractionationplantshal1beunderthedirectionofadesignated  
quali且edpersonwhoshal1beresponsible簸）renSurlngthatalloperations  
arecarriedoutproperlyandcompetently・Thedirectorshallhaveagood  
WOrkingknowledge ofthe scienti丘c prlnCiplesinvoIvedand shallbe  
responsiblefor ensurlng that employees are adequatelytrained，have  
adequatepracticalexperienceandareawarethatacceptedgoodpractices  
Shouldbeappliedintheirwork・  

Tbepersonneli11VOIvedinquality－COntrOlfunctionsshallbeseparatefrom  
thoseinvoIvedinproduction．Theheadofthequality－COntrOldepartment  
Shallberesponsibleonlytothedirector・   
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Whereapproprlate，perSOnnelshallweargowns，maSks，boots，glovesand  
eyeprotectors・  

Personnelshould be medically examined at regular 
knowntobecarriersofspeci五cpathogenlc9rganismsthatmayadversely  
affecttheproductshallbeexcludedfromtheproductionarea・  

VaccinationagalnSthepatitisBisitronglyrecommendedforemployees  
routinelyexposedtobloodorbloodproducts・  

13．Productioncontrof   

13．1斤acぬ〃a〟ono′きOU作eJnきね佃飴  

Thegeneralconditionsforthelarge－SCaleh－aCtionationofsourcematerials  
toprepareprophylacticortherapeuticbloodprod11CtSSha11complywith   
GoodManufacturingPracticesforPhamlaCeutical（7）andBiological（句  
Productsandsha11beapprovedbythenatlOnalcontrolauthority・  

Mostphysicalandchemicaltechniquesofproteinseparationmaybeused  
forthepreparationofplasmafractions，prOVidedthattheyyieldprotein  
PreParationsthathavepreviousIvbeenshowntobesafeandeffective・  

Thefractionationproceduresusedshal1glVeagOOdyieldlOfproducts  
meetingthequalityrequirementsofinternationalornationalauth0rities・  
Fractionation shal1be carried outinsuch a mannerthat therisk of  

microbiologicalcontaminadonandproteindenaturationisminimized・  

Thesafetyoffractionationstepsmaybeincreasedbyusingprotectedorclosed  

SyStemS．Reproducibititymaybeincreasedby甑euseofautomation．  

The bioIogicalcharacteristics of the products（SuCh as antibody activityl  

bioJogicalhalf－［ifeandinvivorecoveryoftheproteins）shouJdnotbea¶ected  
bythefractionation procedurestDtheextentthattheyare unacceptablefor  

Ctinicat use．  

Methodssha11betlSedthatexcludeorinactivatepathogenicorganisms，  
inparticularhepatitis、五ⅦSeS and human retroviruSeS，fromthe丘nal  
productsintendedforclinicaluse：Manufacturersshallvahdatetheability  
Oftheirman11facturingprocessestoinactivateand／orremovepotential  
COntaminatlngViruSeSbytheuseofrelevantmodelviruSeS．  

Thereisincreaslng eVidencethat certainmanufacturing procedures，  
COupledwithstrictcontroltoensurethatthefinalproductcomplieswith  
PreCisespeci五cations，reSultinaproductfreefromI廿VhepatitisBand  
hepatitisCinfectivity．  

Forcoagulationproducts，Viralinactiヽ▼ationandremovalmethodssuchas  
Chromatography or treatmentl＼ith dry heat，Wet heat，Steam under  
PreSStlre，heatedorgmicsoIvents？rSOIvents／detergentssha11beused，in  
combinationwith0thermethodsthathavebeenshowntobesuccessfu1in  

reducingoreliminatin望theriskofImTa11dhepatitisvirustransmission．  
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Donorscreenlngandviralinactivationproceduresusedinmanufacturlng  
Plasmacoagulationconcentrateshavesiyliacantlyimprovedthesafetyof  
theseproducts．  

Fibrinogenprepared fromplasmapooIs continues to c叩arisk of   
infection unlessitis treated to remove orinactivateviruSeS．Where   

large－POOl，Vira11yinactivated丘brinogenconcentratesarenotavai］able，  
CryOPreCipitatedfactorVmpreparedfromindividualumitsorsmallpooIs  
OfplasmaispreferTedasasollrCeOf丘brhogen・Approximately150mg  
Of丘brinogeniscontainedinthecryoprecipitatefromoneunitofplasma   
（200mi）frozenwithin8hofcollectionfromthedonor・  

Theoperatingmanualforthefractionationprocedureshallspecifythe  
timesofsamPlmgoftheproductsandthevohmestobetakenateachstage  
Oftheprocessaswenastheteststobemadeonthesamples．  

Whereappropnate，al1materialsusedforfractionationshallbetestedfor  
microbiologicalcontamination，identity，purity，endotoxincontentand   
toxicityinaccordance 

． 

Certainprocedures，equlPmentandmaterialsmayintroducecontaminants  
intothefinalproductthatcaninducea11ergenicorimmunogemicresponses  
inrecIPlentS・nequantitiesofsuchcontaminantsinthefinalproductshall  
beminimized．Forexample，Wheremonoclonalantibodiesareusedfor   
PrOdllCtpuriAcation，theresidualconcentrationinthefinalproductmust  
bebelowclinical1yreactivelevels．  

1tisadvisabletouseairfiltrationunderpositivepressureduringfractionation，tO  
exc［udeairborneallergenicdust．   

13．1．1P帽∫erV∂rルe5aJlds由b〟なeJ等  

No preservatives shal1be added toalbumin，Plasma protein fraction，  
intravenousimunoglobulin or coagulation－factorconcentrates either  
duringfractionationoratthestageofthe血albu址solution．Antibiotics  
Shallnot be used as preservatives or forany Other purposeinthe  
fractionationofplasma．  

Tb prevent protein denaturation，Stabilizers may be added．Such  
substancesshallhavebeenshowntothesadsfactionofthenationalcontrol  
authoritynottohaveanydeleteriouseffectonthe丘nalprodllCtinthe  
amountspresentandtocausenountOWardreactionsinhumans・  

Stablesotutionso＝mmunoglobulins maybe preparedinapproximatelyO．3  

mol／lg［yc［neOrO・15moI／IsodiumchIoride・tnSOmeCOUntries，thiomersaland  

SOdium timerfonate are not pe（mitted as preservativesinintramuscuIar  

immunogbbuEins．   

13．2Sぬ伺gea〃d¢○〝かOJoJざ01J作emaね血飴  

Atallstages ofthemanufacturingprocess，the source materials and  
resultingfractionsshallbestoredattemperaturesandunderconditions   
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Shown to preventfurther contamination and the growthofmicro－  
Orgamisms，tOprOteCttheidentityandtheintegrityoftheproteinsandto  
PreServethebiologicalactivityandsatttyoftheproducts．   

Ifsi血1armaterialsarestoredtogether，theplacesa1locatedtodlemShall  
beclearlydemaI℃ated．  

A山sourcematerialsandresulting打actionsshallbefunyidentinedatall   
times；SuChidentiBcationshal1includethebatchnurnl）erOfal1山一prOCeSS  

fractionsand血alcontainersawaitinglabe11ing．  

13．2．1J〃－p伯Ce凰SCO〃打DJ  

Sourcematerialsaresubjecttobiologicalvariabihtyandtheproducts  
resultingfromproteinseparationwi11containvariousamOuntSOfother  
proteincomponentsofplasma．Itisessential，therefore，tOeStablisha  
monitorlngSyStemSuChthatthesafeoperatinglimitsofeachprocessare  
maintained．  

The maininformation collectedis on variatjonsin physicalconditions  
（temperature．pH，ionicstrength，timing，etC．）andinthenumberandspeciesof  

COntaminatingorganisms．  

Owinglothe numerous andinterdependentfactorsinvoIved，there are no  
universally accepted specifications for suchin－PrOCeSS quality－aSSUranCe  

SyStemS．Forthisreason．theinformationcoIIectedshouldbecombinedwith  

datafrompreviousexperiencewiththesamemanufacturingprocesstoensure  
PrOductioncontrolappropriatetothequalityrequirementsofthefinalproduct．   

13・2・2月eco「d－ね印J〃9  

Recordsshal1bekq）tOftheperformanCeOfau．stepsinthemanufacture，  
qualitycontrolanddistributionoflarge－pOOlbloodproductsandrelated  
Substances（ろ句・  

Tbeserecords血au：  

－beoriginalOlOtatranSCription），indelible，1egibleanddated；  
－bemadeatthetimethatthespec泊coperadonsandtestsareperformed；  
－identifvthepersonrecordingthedataa5、、′ellasthepersonchecking  

themorauthorizingthecontinuationofprocesslng；  
－bedetailedenoughtoallowa11therelevantproceduresperformedtobe  

ClearlvreconstruCtedandunderstood；  
－ pemitthetracingofaustlCCeSSivestepsandidentifytherelationships  

betweendependentprocedures，prOductsandwastematerials；  
－ bemaintainedinanorderlyfashionthat≠i11permittheretrievalofdata  

foraperiodconsistenい止血shelf－hvesandthelegalrequlrementSOfthe  

nationalcontrolauth0ritvand・ifnecessar）1allow a prompt and  
COmPleterecallofanypar［icularlol；  

－ ShowthelotnⅥmbers ofthematerials used for specifiedlots of  
PrOducts；  

－indicatethatprocessIJlgandtesting≠▼ereCarriedoutinaccordancewith  
PrOCeduresestablishedandapprovedbythedesignatedresponsible  
au也ority．  
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14．Contr010falbuminandplasmaproteinfraction  

Sourcematerialsshouldbeprocessedinsuchamammerthatthealbuminin  
thesolutionsmanufacturedwi11bechangedaslittleaspossibleandwi11not  
causeundesirablereactionsintherecipients・Sourcematerialsmaycontain  
either vasoactive substances or substances capable of generating or   
releaslngendogenousvasoactivesubstancestSuchsubstanCeSmayalsobe  
formedinthecourseoffracdonation，andconsequen山ycontaminatethe   
albuminandplasmaproteinfraction・Tbguardagamstthispossibihty，   

adequatein－PrOCeSS COntrOIs and the tesdng before release for  
prekallikreinactivatoractlVltyaremandatoryforalbuminsolutionsof   
puritylessthan95％（SuChasplasmaproteinfraction）containing35－50g  
ofproteinperlitre・Suchtestingisalsorecommendedforhigh1ypuriLied  
albuminproducts（Puritygreaterthan95％）r  

Within24hofthestartof丘uing，albuminandplasmaproteinfractionin  
solutionshaⅡbeheatedinthe丘n畠1containerto60±0．50Candmain－  
tainedatthattemperaturefornotlessthanlOhbutnotmorethanlll－  
byamethodthatensuresuniformheatdistributionthro11ghoutthebatch・  
Althoughpasteurizationatthe丘nalbulkstagemaybepossible，this  
approachrequlreSCarefulvalidationbeforeuse・  

Specialattemionshouldbegiventomicrobialcontaminationofsource  
materialandintermediates，Sincesolublemicrobialsubstances，eSPeCially  
endotoxins，mayaCCumulateinthe丘mishedalbuminsolution・Inaddition，   
itispossiblethatsmanamountsofendotoxin，PreSenteVeninproductsfor  
whjchsatisfactoryresultshavebeenobtainedintestsforpyrogens，may  
haveacumulativeeffectinrecipientsrecelVlnglargeproductvolumes血  
relativ91yshortperiodsoftime，aS，forexample，intherapeuticplasma  
excbange・  

In some countries，in†ormationis being collected about the usefulness of  

quantitativeLimuIusassaysforthepresenceofendotoxin・  

Thein－PrOCeSSCOntrOIsshouldbecapableofdetectlngCOntaminationwith  
bacteriaandmoulds．Inaddition，CareShouldbetakentoensure，bya  
methodthatshal1bevalidated，thatal1equlPmentandreagentsusedinthe  
manufacturlng PrOCeSS are SCruPulously cleanandfree from toxic  
matedals．  

14．1馳叫○ね肋〟爪加古O山伽〃き   

ThestabilityOfsolutionsofalbuminandplasmaproteinfraction（thathave  
beenheatedforlO－11hat60OC）shal1belestedbyheatingadequate   
sanPles at570C for50h・Thetest solutions shallremainvisual1y   
unchangedwhencomparedtocontroIsamPlesthathavebeenheatedfor  
OnlylO－11hat600C・  

Thethermalstabilityofalbuminsolutionsshallbetakenintoconsideration   
bythenationalcontrolauthorityindetermlnlngtheexpirydates・   
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ThephysicochemicaIquaIityofstoredalbuminsoIutions，aSmeaSuredbythe  
formationofdirnersanoparticL；；arlypolymers，isinfluencedbyニ  

ー thequalityofthestartingp．asrna：  
－ thequalityofthefTaCtionalion，PartfcurarJywith respecttothedegreeof  

PUrity achieved and the number of reprecipitation and reheating  

PrOCeduresinvoIved；and  

－thestorageconditionsvvithrespectnotonlytotemperatureandlimebut  

alsotothephysicalstateandconcentrationo†thesolutions・  

Withregardtothetherma】stabiIity′OfalbuminsoIutions，thefo［IowInggeneral  
StaternentSmaybem呂de：  

・The addition of stabiIizing chemicaJsis necessary Commonly used  
PrOductsaresodiumoctanoateandsodiumacetyltryptophanate・  

・Albumin preparedfromagedliquid ordried prasmaisIessstablethan  
albuminmadefromfresh－frozenplasma，  

● Reprocessingsteps，SuChasreprec［Pjtationandreheating，mayreducethe  

StabiLityotaIbuminsoLutions．  
● Onlong－termStOrage．aIbuminsoLutionsaremorestab）eat5士30Cthanat  

32q35OC，Long－termStOrageabove300Cshourdbeavoided．  

14．2 ConIroJofbu此maねrねJ   

14．2．1丁岳ぶboJlb〟眈ma始J由／  

TbstsonthebulkpowderorsolutionshallbemadeifthemaLnl血cturer  
Sendsthematerialtoanotherinstitutionforfurtherprocesslng．Samples  
forthesetestssha11betakenunderconditionsthatdonotimpairthequality  
Ofthebulkmaterial．Tbstsshal1becarriedoutonaspecial1ydissoIved  
SamPle processed to a stage equlValent tothe Bnalproduct，after  
Sterilizationby以tration．Thetestssha11bethoselistedinsections14・3・2  
to14．3．7inclllSive．   

14．2．2Sfo′a9e  
Thebu址materialshallbestoredasliquidorpowderinsealedcontainers  
underconditionsthatmimizedenaturationandthemultiplicationof  
microbialagent5．  

14．3 Co〃frpJoJ〝旭伽加ゎ〟此ざ仙伽〃  

14．3．1P帽pa帽ぬ〃  

The負nalbulksolutionshallbepreparedfrombulkpowderorbythe  
dilutionofconcentratesbl’amethodapprovedbvthenationalcontrol  
auth0ritl－・Itshallmeetauoftherequl∫ementSOfsections14・3・2to143・7  
inclusive．   

14．3．2Co〃Ce〃摘ぬ〃andpu〟け  

The albuminconcentrationinもnalbulkalbumin solutions shallbe  
between35and265竺／1．Notle5Sthan95％oftheproteinspresentsha11be  
albumin，aSdeterminedbvasuitabledectrophoreticmethodafterthe  
SamPlehasbeenheatedforlO－11hat600C．  
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The proteinconcentrationin丘nalbulk soludons ofplasma protein  

fractionshallbeatleast35g／l．Plasmaproteinfractionshaucontainat   
least83％albuminandnotmorethan17％globulins・Notmorethan1％of   
theproteininplasmaproteinfractionshal1beγ－globulin・   

14．3．3〃ydm9e〃わnco〃CeJ柑a打0〃  

The丘nalbulksolution，dilutedwithO．15mol／1sodiumchloridetoglVea   
PrOteinconcentrationoflOg／1，Shall，Whenmeasuredatatemperatureof  
20－270C，haveapHof6．9士0．5（albumin）or7．0±0．3（P］asmaprotein  
丘action）・  

In some countries，different ranges of pH values and temperatures are  
Permitted．   

14．3．4Sね州J吋即dざa鹿町  

The丘nalbu敗shal1besteri1e．Ifrequiredbythenationalcontrolauthority，   
itshallbetestedforsteri1ity；Samplessha11betakenforsuchtestingina   
maTlerthatdoesnotcompromisethesteri1ityofthebulkmaterial・PartA，  
sectlOn5，OftherevisedRequlrementSforBiologicalSllbstanCesNo・6   
（GeneralRequirementsfortheSternityofBiologicalSubstances）（具p・48）  

ShaⅡappIy・   

14．3．5Sod山爪CO〃給〃r  

The丘nalbulksolutionsofalbuminandplasmaproteinfractionshallhave  
amaximumsodiumCOnCentrationof160mmol／1．   

14．3．6Pofa5SfumcoJl拍〃i  

Thefhalb111ksolutionsofalbuminandplasmaproteinfractionsha11have  
amaximumpotassiumconcentrationof2・Ommol／1・   

14．3．7A血〃油†山mco／l始〃f  

The丘nalbulksolutionsofalbuminandplasmaproteinfractionshallhave  
amaximumaluminiumconcentrationof7．5pmol／1（200pg／1）・  

14．4 月J伽gandco〃ね血e帽   

The requlremenS COnCermng丘11ing and containers glVenin Good  
ManufacturingPracticesforBioIogicalProducts（句Shallapply・   

Specialattentionshallbepaidtotherequlrementthatsolutionsofalbumin   
andplasmaproteinfractionintheclosedfinalcontainersshallbeheatedto   
inactivateanyinfectiousagentsthatmaybepresヲnt（SeeSeCtion14，   

paragraph2）・lmordertopreventproteindenaturat10n，aStabilizershal1  
beaddedtoalbuminsolutlOnbeforeheating（SeeSeCtion13・1・1）・  

ln some countries，the nationaIcontrolauthority mayauthorizeaninte「Va1  
1ongerthan24hbetvveenfiJIingandheatingto60OC・  

82   



14．5 Con納ガ飴ざ飴○〝肋e伽如pJ伽血腫I  

Thetestsspeci丘edbelowshallbeperformedonrepre芦entativesamPles  
fromevery以1iIlglot・IftheproductlSPrOCeSSedfurthera鮎rBlling，e・g・by  
freeze－drying，thetestsshaubeperformedonsamplesfromeachdrying  
chamber．  

14．5．1柑e〃〟町ねざI  

Anidentitytestshaubeperformedonatleastonelabe11ed，COntainerfrom  
eadhBllinglottoverifvthatthepreparationisofhlman0rigin．Thetest ノ  
Shal1beoneapprovedbythenationalcontrolauth0rity．Additionaltests  
ShallbemadetodeterminethattheproteinlSPredominantlyalbuminor  
PlasmaproteinfractionasapproprLate・Thetestsmentionedinsection  
14．3．2sha11beused．  

14．5．2P和始′nconcen打竃Iわn8ndpurf吋  

Theproteinconcentrationandpuntyofeach丘1止nglotshaubewithinthe   
limitsprescribedinsection14・3・2・  

Tbststodeterminetheconcentrationo†additives（SuChaspolyethyleneglycol．  
POrCineenzymesandreducingandaIkylatingagents）usedduringproduction  

ShaJlbecarriedoutifrequiredbythenationalcontrolaulhority  

14．5．3S飴〟／けねSr  

Each丘11inglotshallbete5tedforsterility・PartA，SeCti？n5，Oftherevised  
RequirementsforBiologicalSubstancesNo・6（GeneralRequirementsfor  
theSteri1ityofBiologicalSubstances）（具P・48）shal1apply・SamPlesfor  
Steri1ityteStingshal1betakenfrom蝕lalcontainersselectedatrandomafter  
heatingat60OCforlO－11h・  

Inonecountrythesteri）itytestiscarriedoutatIeastlOdaysafterheatingat  

6OOCforlOh．lnsomecountries．theste柚tytestiscarriedoutbothbeforeand  

afterheatingat600CforlOh．  

14．5．4GeJ婚帽／∂a飽け始5f   

Insomecountriesageneralsafetytestmaヽ▼berequired，Wherebyeach  
丘11inglotistestedforextTaneOuStOXiccontaminantsbyappropriatetests   
invoIvingl叫eCtionintomieeandguinea－PlgS．Theinjectionshallcause   
neithersigniBcantuntowardreac品nsnordeathwithinanobservation  
periodofsevendays．Thetestssha11beapprovedbythenationalcontrol  
authodtv．  

T巨etestsgeneTal！yuse・d己rethe：TltraPeritc・T！ea【ln5eclionofO．5mIfntoeachof  

atleasttwDmicel，：e…gn†ngaPPrOX；mate】Y20gandtheinLeCtionof5．Om［into  

each of atleast two guinea－PJ9S〟eig卜≡「唱己PPrOXfmately350g．ln some  

COuntries，ifoneofthean≡malsd至esorsho㌧●・I‘SS：9nSO川－heaIth，SUChasweight  

10SS．duringaspecifiedperiod，thetestisrepeated．ThesubstancePaSSeSthe  

testifnoneoftheaninlalsofthesecondoroupd盲esorshowssignso川－health，  

SUChasweightloss，duringthatperiod．  
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14．5．5戸佗edoJれ打OmP叩9e〃わJ叶   

Eachhllinglotshal1betestedforpyrogenicitybytheintravenousinjection  
Oflhetestdoseintothreeormorerabbitsthathavenotpreviouslyreceived  
blood products．h general，the dose shallbe atleast equivalent  
proportional1y，Onarabbitbody・Weightbasis，tOthemaximumsingle  
humandoserccommended，butnotmorethanlOml／kgofbodyweigl1t．   
Foralbuminatconcentrationsof200g／1and250g／l，thetestdoseforFaCh   

rabbitsha11beatleast3ml／kgofbody 
COnCentrationsof35g／1and50g／landplasmaproteinfraction，10ml／kg  
Ofbodyweight．  

ABllinglotsha11passthetestifitsatisBestherequlrementSSPeCi丘edby  
thenationalcontrolauthority．   

14．5．6ルIo虚血／eCOnreロー  

Theresidualmoisturecontentshal1，Whereappropriate，bedeteminedby  
amethodapprovedbythenationalcontrolauth0rity・  

Themethodsinuseare：（a）dryingoverphosphoruspentoxideforatleast24h  

atapressurenotexceeding2，7Pa（0・02mmHg）；and（b）theKarJFischer  
method 

Theacceptablemoisturecontentshallbedeterminedbythenational  
COntrOlauthority．   

14．5，7戸畑ね〟腑refn∂C打レ∂わr  

Anassayshallbeperformedforprekal1ikreinactivator・Theproductsha11  
COntainnotmorethan35IUofprekallikreinactivatorpermi・   

14．5．8〃yd伯9enわ〃CO〃C即ね〟0〃  

The負nalproduct，reCOnStitutedifnecessaryanddilutedwith0・15mol／1  
SOdiumchloridetogiveaproteinconcentrationoflOg／1，Shal1，When  
measuredatatemperatureof20－270C，haveapHof6・9±0・5（albumin）  
Or7．0±0．3（plasmaproteinfraction）・  

Lnsomecountries．differentrangesofpHvaluesarepermitted．   

14．5．9月bざOrb∂nCe  

AsamPletakenfromthe丘nalsolutionsofalbuminandplasmaprotein  
fraction，WhendilutedwithwatertoaconcentrationoflOgnofprotein  
andplacedinace11withal－Cmlightpath，Sha11haveanabsorbancenot  
exceedingO▼25whenmeasuredinaspectrophotometersetat403nm・   

14．5．10血5PeCが0nO用鹿dcoJ焔血e侶  

All丘nalcontainersshallbeinspectedforabnormalities，SuChasnon－uniform  
COIour，turbidity，microbialcontaminationandthe presence ofatypical  
particles，afterstorageat20－35OCforatleast14daysfo1lowingheat  
treatmentat600CforlOh．Containersshowingabnormalitiessha11notbe  
distributed．  
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Thenormafco10urOfaIbum≡nso鳥tionsmayrangefromcoFourJesstoye”owor  
greentobrown 

When turbjdity or non－uniform co10ur raises the possibiIity of microbial  
COntamination，teSting should be done toisoJate andidentify the  

microorganisms．   

14．6 肋J血   

The requlrementS Of Good Manufactunng Practices for Biological  

Produets（旦pages27－28）sha11apply．   

14．7 飴叩ねざ  

The requuements of Good Manufacturing Practices fbr BiologlCal   
Products（旦page29，ParagraPh9．5）shallapply．   

14・8 ⊥ab靭   

ne requlrementS Of Good Manufactunng Practices for Biological   

Products（曳pages26－27）？ndthenationalcontrolauth0rity’s re－  
qulfementsfbrparenteralsolutlOnSShauapply・   

Inaddition，thelabelonthecontainershouldstate：  

－ thetypeofsourcematerial，  
－ theproteinconcentradon，  

－theoncoticeqtlivalentintermsofplasma，  
－ thatpreservativesareabsent  
－ thewarming‘Donotuseifturbidフ’，  

－thesbdiumandpotassiumconcentrations，   

14・9β由抽〟伽〃即Idざわ加ゎg   

The requirements of Good Xianufactul-ing Practices for Biological 
Products（りShal1apply．   

14．10Sぬ間e抑d如d目地  

The requlrementS Of Good Mamfacturing Praetices for BiologlCal  
Products（民pages26－27）shauapply．  

FinalcontainersofalbuminsolutionshallhaヽTeamaximumshelf－1ifeof   

threeyearsifthevarestoredatorbelow300C，andof丘veyearsifthev  
arestoredat5±30C．  

0thers10rageCOnditionsand shelf一柚es maybeapproved bythenationaJ  
COntrOEauthority   

Finalcontainersofplasmaproteinfrac（ionsolutionshallhaYeamaXim11m   
Shelf－1ifeofthreeyearsifthevarestoredatorbelo、、・－300C；andoffiveyears   
iftheyarestoredat5±3OC 

Othersto「agecol輔〇nSandsheJf舟・eS mayOeaPPrOVed bythenationaL  
COnt「OtaUlhorit）1  
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