
Where suitable facilities for freezing erythrocytes are not avanable，  
nadonalcontrolauth0ritiesmayauth0rizetheuseofcellsfromasingle  
don？rtOimmunizenomorethanthreepersons（preferablywhohavenot  
PreVlOuSlyhadabloodtransfusion）inaninitial12－mOnthperiod，during  
Whichmonthlydetemiationsofanti－tWan虹HCVanti－HBc，HBsAg  
andserumalanineaminotransferaseshouldbemadeinboththedonorand  
therecIPlentS・If，after12months，theinitialthreerecipients showno  
C）inicalorlabora【Ory eVidence of hepatitis，HⅣi11kction or other  
blood－tranSmissiblediseases，thedonormaybeconsideredacceptablefor  
PrOVidingerythrocytesforiTTmunization・Assmallanumberofdonorsof  

erythrocytesshouldbeusedaspossible．  

Colhmionandstolr！geげel）；（h7VqMS・Eモythrocytesshallbeco11ectedunder  

aseptlCCOnditionslntOSterile，PyrOgen－freecontaihersinanapPrOPriate  
PrOPOrtionofanapprovedanticoagulAnt・Theymaythenbedispensedh  
aliquotsunderaseptlCCOnditionsintosmgle－dose，Steri1e，PyrOgen－free  
COntainers for storage・Themicrobiologicalsafetyofthe dispenSing  
environmentshallbevalidated，  

Erythrocytesshouldbestoredfrozenforatleast12monthstopemit  
retestlngOfdonorsfordiseasemarkers．Themethodselectedshouldhave  
beenvalidatedsuchthatthereis70％ce11recoverylnVitv．Erythrocytes  
Shouldbewashedafterstoragetoremovethecryoprotectiveagent．  

Adequate sterility data to s11PPOrt the requested shelf－1ife for stored  
erythrocytesshouldbesubmittedbythemanufactureftOthenational  
COntrOlauth0rity．Atestforbacterialandfungalcontamlnationshouldbe  
madeonallblooddispensedinaliquots中anopensystem（り・Thetest  

Shouldalsobeperformedonatleastonesln竺1e†dosevialfromeachlotof  
Wholebloodthathasbeenstoredunfrozenformorethahsevendays・The  
testshouldbemadeontheeighthdayaftercollectionandagainonthe  
explrydate．Culturesforthesterilitvtestshotlldbemaintainedforatleast  
14days，withsubcultunngondal▼3．ヰor5．  

EphlVqteleCOieT7LTL The following additionaltesting of erythrocyte  
recIPlentSisnecessary：  

● TherecipientshouldbephenotypedforABO，Rh，Ke11andDu坤   
antigensbeforeimmunization・Kelトnegativeand／orFy（a－）persons   
ShouldnotreceiveKell－pOSitiveorFy（a＋）censexceptforthespeci五c   
PurPOSeOfproducingamiLKelloranti－Fya．OnlyABO－COmPatible   
erythrocytesmaybetransfused．MatchingofJka，Jkb，Fy），Sands   
Phenotypesisalsodesirable．  
● Screenlngfor unexpected antibodiesbymethodsthatdemonstrate   
coating and haemolptic antibodies should include the antiglobulin 
methodoraprocedureofequlValentsensitivity．  

Prospective ervthrocyte recIPlentSin wllOm amibody screenlng teStS  
demonstratethepresenceoferythrocytヲantibodies（Otherthanthose  

deliberately stimulated through immunization by the plasmapheresis 
Centre）shol11dbeaskedwhethertheyhaveeverbeenpregnantorhada  
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transfiISion，atissuegraftoranln］eCtionoferythrocytesforanyreason．  
Thishistoryshouldform 

． 

notiBedinwntlngOfanyspeciBcantibodiesdevelopbdaf（erinjectionof  
erythrocytes・Thenationalcontrolauthorityshouldbenot追edannuallyin  
Writing ofunexpected antibodiesinduced byimmunization，andthe  
immunizeddonorshouldcarryacardspecifyingtheantibodies．  

hnmunizationscheduLes・Erythrocytesusedforimmunlzationpurposes  
Shallnotbeadministeredaspartofanyplasmapheresisprocedure．Such  
immunizationmaybeperformedonthesamedayasplasmapheresis，b11t  
Onlyafteritandasaseparateprocedure・  

Tもminimizetheriskofinfectiontothedonor，theimunizationschedule  

ShouldinvoIveasfewdosesoferythrocytesaspossible．  

Forprimaryimmu血zationtwoinjectionsoferythrocytes，eaChofabout  
l－2miandgiventhreemonthsapart，elicitantibodyformationwithinthree  
monthsofthesecondiniectioninapproximately50％ofvolunteers；the  
resultisnotimprovedbyinjectlnglargerahlOuntSOrglVlngmOrefrequent  
叫ections．  

Itisadvantageoustochoos？aSdonorsofanti－D（anti－Rh。）volunteerswho  

arealreadyimmunized，SlnCeuSefullevels ofanti－D are then usually  
attainedwithinafewweeksofreimmunization・Insomepeople，thelevelof  
antibodyreachesitsmaximumwithinthe丘rstthreeweeksandwil）not  
increase afterfurtherimmunizadon・In others，antibodylevels may  
COntinuetoriseformorethan12monthswheninjectionsofO．5－1mlof  
erythrocytesaregivenatintervalsof丘vetoeightweeks・About70％of  

immunlzed volunteers eventual1y produce antibodylevels weu abov  
lOOIU／ml．Onceattained，SuChlevelscanbemaintainedbyinjectionsof  
O．1－0・5mioferythrocytesatintervalsoftwotoninemonths，aSrequired・If  

injectionsoferythrocytesarediscontinued，antibodylevelsusuallyfall  
appreciablywithin6－12months・  

ThebaselineantibodytitreofeveryrecIPlentOferythrocytesshouldbe  
established，andthe antjbody response，includingbothtypeand tilre，  
Shouldbemonitoredmonthly．  

Erythrocytestobeusedforimmunizationpurposesshouldbeselected，for  
eachrecIPlent，byalicensedphysician・  

Risksto，eC¢ie′瓜Recipientsoferythrocytesforimmunizationpurposes  

mayruntheriskof：  

－Viralhepatitis（BandC）andHIVinfection；  
－ Otherinfectiousdiseases；  

一 HLAimmunization；  

－ theproduction ofunWanted erythrocyteantibodiesthatmay com－   
PlicateanyfuturebloodtranSfusion；  
－ afebrilereactioniftheantlgerldoseistoogreat；  
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ーtheproductionofantibodiesthatmaylnterferewithfutureorgan  
tranSplantationifitisneeded．   

Reco7d－keqping・Recordsoferythrocytedonorsandoftherecipients・Of  

theirerythrocytesshouldbemaintainedandcross－referenced．  

5・C011edionotbl00dandplasma  

Anumberofprecautionsmustbetakeninthecouectionofbloodand  
Plasma，aSdescribedinthefollo、、こ1ngSeCtions・   

5・1βわOdco此貯ぬ〃訂Id甲山e作5由pれ㌍edlJ佗S   

Theskinofthedonoratthesiteofvenepunctureshal1bepreparedbya  

methodthathasbeenshowntoglVereaSOnableassurancethattheblood  
COllectedwillbesterne・BloodshallbecollectedintoacontainerbymeanS  
OfanaSeptlCmethod・TheequlPmentforcollectingthesterilebloodmay  
beclosedorventedprovidedthattheventisdesignedtoprotecttheblood  
aganstmicrobialcontamination．  

WithapheresISPrOCedures，CareShaubetakentoensurethatthemaximum  
VOlumeoferythrocytesisreturnedtothedonorbyintravenousinfusion．If  
theredcellscannotbereturnedtothed′OnOr，nOfurthercollectionshould  
bemadeuntiIthedonorhasbeenre－eValuated．Severalcheckssha11be  
madetoensurethatdonorsreceivetheirownerythrocytes，including   
identiBcation ofthe containers oferythrocytes by donors beforerre－   
infusion・Haemolytictransfusionreactionsareavoidable，Sincetheyare  

CauSedbytheaccidentalinfusionofincompatibteerythrocytes．PersoTlnel   
invoIvedinreinfusionproceduresshouldbeadequatelvtraineqtoprevent  
them・Thesigns and symptoms are hypotension，Shormess ofbreath，  
StOmaChand／ornankpaln，aPPrehension，CyanOSisandhaemoglobinuria．   

Ifahaemolytic transfusionreactionoccurs，theinfusionofce11stoal1  
donorsatthecentreconcernedshouldbediscontinueduntiltheidentity  
Of allcon（ainers of ervthrocytes has been checked．Antomated  

PlasmapheresISISPreferredtomantlalplasmapheresisinsomeinstitutions  
becauseofitsgreatersafety．   

51・lSummaryoIminimumgenera／requinmentsfbraphe［eSis  

Equ¢ment・Thismustbeelectricauysafeandnon－destruCtiveforblood  
elements；disposabletubingmustbeusedwhereverthereisbloodcontact．   

Inaddition，equlPmentmuStbeaccessibletodetailedinspectionand  
Serviclnganditsdecommissioningshouldnotsignificandyinterruptthe  
programme・Itshouldalsobeprovidedwithsuitableautomaticalarms．   

乃vcedu，ぞ・Thismus－benon－destructiveforbloodelementsandaseptlC；  

theremustbeadequatesafeeuardsagainstairembolism．   

Di3POSables・ThesepluStbepyrogen－free，Sterileandbiocompatible（e・g・  

theremustbenoactlVationofenzyme、SyStemS）・  
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5．1．2 月dveJSe／eaC血ns  

Provisionmustbemadetopreventandtreatanyadversereactionsin  
donors．Aswithany medicalprocedureinvolvingthe treatment of  
individuals，adverse reactions may occurwithblood collection and  
plasmapheresis．Almostallsuchreactionsarem弘dandtranSient，butan  
OCCaSionalserious reaction may occur．The possibility of adverse  
reactions，thoughremote，ShouldbeantlClpatedandadequateprovision  
should be made to ensurethat careis avai1able to donors．Imitialand  

COntinuingtraininglnemergenCyCareismandatoryforpersonnel・Ifany  
Seriousadversereactionoccurs，aPhysicianshouldbecaued．   

5．1．3 丁沖e50／∂dye侶e佗∂C〟0〃  

Thsovqga］3ynCqPe．Thisismostlikelytooccurwithnewdonors．Thesigns  
and symptoms are hypotension，bradycardia，SynCOPe，SWeatlng and   
（rarely）convu1sions・   

J．川・（J／叫i′りん川．叫／山′′……JJ…＝〃封／／仙り′如け川＝一J血－Jイ止血J川叩・血（、．  

Reacdonsofthistypearebestpreventedbyadequatepreparationofthe  
VenePunCtureSiteandbytrainingphlebotomistsinpropermethodsof   
initiatingblood且ow・Thesymptomsarelocalizedpamandrednessand  
SWellingatthephlebotomyslte．  

Alh！rglC and an（甲砂IacEoid reactions．These may occur duringthe   
introductionofsalineintothedonorwhileredce11sarebeingprocessed，Or  
during reinfusion ofred cells・The signs and symptoms are utticarla，  
buminginthethroat，tightnessofthechest，Wheezing，Painintheabdomen  
andhypotension．  

伽temici7密ction・Careshouldbetakenatall’stagesofplasmapheresisto  
avoidthetransmissionofinfectiousorgamismstothedonor．  

5．2 CoJl由血耶  

Theoriginalbloodcontainerorasatelliteattachedinanintegralmanner  
Shal1be the丘nalcontainer for whole blood and red cells，Withthe  
exceptlOn Of modified red cells，for which the storage period after  
processlngShouldbeasshortaspossibleandcertainlynotlongerthan24h・  
Containerssha11beuncolouredandtranslucentandthelabe11ingshal1be  
placedinsuchapositionastoa1lowvisualinspectionofthecontents・They  
Shal1besterilizedandhermeticallysealedbymeansofsuitableclosuresso  
thatcontamhationofthecontentsisprevented．Thecontainermaterial  
shall not interact adversely with the contents under the prescribed 
COnditionsofstorageanduse．  

ThespecIficalionsforcontainersshouFdbeapprovedbythenationaIcontrol  

aulhority（10，11），  

lf sterite docking devices are not ava‖able，CFosed b100d－COllection and  
PrOCeSSlngSyStemSShourdbeusedtoprepa「eb100dcomponents．  
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5．3 血岬卯喝鵬加藤  

The anticoagulant sohtion sha11be sterue，PyrOgen－free and of a  
COmPOSitionsuchastoensurethatthewllOleblooda11dseparateblood  
COmPOnentSareOfsatisfactorysafetyaJ）defBcacy．  

Commonly used anticoagu（ant soIutions are acid－Citrate－gJucose．citrate－  
Phosphate－gLucose and citrate－Phosphate－gfucose－adenine；the、amOUnt  
Ofadenineusedvariesindifferentcountries．Solutionsofadenine，gruCOSe  

and mannitot used for red cetlpreservation may be added after removar  

O＝heplasma．  

ForpIasmapheresis≡SOdiumcitrateasa40g／lsorutioniswidelyusedasan  
anticoagulant．   

5．4 肋I5叩ねS  

Pilotsamplesarebloodsamp）esprovidedwitheachumitofwholebloodor  
Ofredbloodcells．Theyshallbeco11ectedatthe血meofdona也Qnbythe  
perSOnWhocollectsthewholeblood．ThecontainersforpilotsamPles  
Shallbematkedatthecollectionsitebeforethesamplesareco皿ected，and  
themarkingusedmustbes11ChthatthesamplecanbeidentiBedwiththe  
COrreSPOndingunitofwholeblood・PilotsamPlesmustbecollectedbya  
teclmiquethatdoesnotcompromisethes【erilityofthebloodproduct・  

PitotsampIesshou）dbeattachedtothefina（COntainerinamannersuchthatit  
W州Iaterbec）earwhethe「theyhavebeenremovedandreattached．   

5，5 肋ガ触伽no′5amp鹿き  

Eachcontainerofblood，blood componentsapdpilot andlaboratory  
SamPlesshal1beiden一泊edbyaunlquenumberbrsymboIsothatitcanbe  
tracedbacktothedonorandfromthedonortothereelPlent・Theidentity  
ofeachdonorshal1beestablishedbothwhendonor丘tnessisdetermined  
andatthetimeofbloodco）1ection．  

Whenblood－derived materialsaretransferredtoafractionationplant，  
thefollowingdetansshallbeprovidedbythesupplier：  

－ nameandaddressofco11ectingcentre，  
－ typeofmaterial，  
－ donoridentification，  
－ dateofcollection，  
－ reSultsofmandatorytests，  
－ COnditionsofstorage，  
－0therdetailsrequiredbythefractionator，  
－ nameandsignatureofresponsibleperson，  
－ date．  
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Pa爪8．Roquiromont＄tOrSingle－donorand  

Sma川・p001produ¢鴨  

6． Generalconsiderations  

Theserequirementsforsingle－donorandsmall－POOlproductscoverthe  
methodsusedtopI℃ParePrOductsdirecdyfromunitsofwholeb］oodorof  
COmPOnentSCOllectedbyapheresis，StartingwiththetestlngOftheunlts  
andproceedingtotheseparationofthevariousce址andplasmaprotein  
COmPOnentS・Amongtheprod11CtSthatmaybepreparedinsma11pooIs   
（12donorsorfewer）are 

． 

thesafety，efhcacyandlabellingofthecomponents，SPeCiBctestsare   
included，Whereapphcable，tOenSurethequalityofvariouscomponent5・   

Itisimportanttonotethatslngle－donorandsmall－POOIproductshave  
Certain speCialized uses other thantherapeutic application to correct  
deficitsinpatients，Althoughnotdea］twithfurtherintheseRequirements，  
theseusesincludethestimulationofplasmadonorswithredbloodcellsin   
Ordertoraiseantibodylevelsfortheprepara！ionofanti－D（anti－Rh。）   

immun？globulin（12）andspecialbloodLgrOuPlngreagentS・Itisofthe  
utmostlmpOrtanCethatthedonorsofcelJsandplasmaforsuchpurposes  
becarefu11ystudiedbothinltia11yandonacontinuingbasistominimizethe   
likelihoodofthetransmissionofinfectiousdiseasestoreclplentS．Theuse  
ofredcells，StOredfrozen，thathavebeendemonstratedtobe丘eefrom   
infectious agents by feteShng the donor12months af（er theinitial  
co11ection reduces the risk of such transmission to volunteers for  
immunization．  

Plasmadonorsmayalsobeimmunizedwithviralorbacterialantigensfor  
the preparation of speCi丘cimmunoglobu血 prod11CtS・Alldonor   
immuhizationproceduresmustbeplannedand carried outunderthe  
SuPerVisionofaphysicianWhoisfami1iarwiththeantlgenSbeingusedand  
especial1ywiththereactionsorcomplicationsthatmayoccur・Donors  
beinglHlmunizedshal1havebeenfu11yinformedofallknownhazardsand  
ShallhaveglVentheirwritteninformedconsenttotheprocedures・  

DonorimmumizationpracticesareconsideredinmoredetailinParlA，  
section4．7．  

MinimungeneralrequlrementSforapheresisaresummarizedinPartA，  
section5．1．1．  

7  ProductionandcontroL   

71 G即e帽J作q川作m即飴  

Single－donorandsmall－pOOlproductssha11complywithanyspeci瓜cations  
establishedbydlenationalcontrolauthority・Cellularbloodcomponents  
and certain plasma components may deteriorate during separation   
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Or StOrage・Whateverthe method of separation（Sedimentation，  
Centrifugation，WaShingorⅢtration）used forthepreparationofceu  
COmpOnentS，therefore，itisimportantthataportionofplasmaprotein  
Sufhcienttoensureoptmumcellpreservationbeleftwiththecells，eXCePt  
Whenacry（坤rOteCtivesubstanCeisaddedtoenablethemtobestoredfor   
long periodsinthe frozen state，Or additive solutions（for examPle  
COntainingadenine，glucoseandmamitol）areusedforthesanePurPOSe  
forliquidsforage．  

Themethodsemp［oyedforcomponentseparationshou旧becheckedbefore  
they areintroduced・The characteristics assessed mightinclude yieid of  

thecomponent，PUrity，invivorecoverybioFogicaJhaJf－Jife．functionalbehaviour  
andsteriEity  

ThenatureandnurnberofsuchchecksshouldbedeterminedbythenatjonaI  
COnlroIauthority．  

Immediatelybeforeissuefortransfusionorforotherpurposes，blood  
COmPOnentS Shallbeinspectedvisua11y．They shal1not beissued for  
transfusionifabnormalitiesofcolourareobservedorifthereisanyother  
indicationofmicrobialcontaminationorofdefectsinthecontainer．  

BloodcomponentsshaubestoredandtranSPOrtedattheappropriate  
te甲Perature・Refrigeratororfreezercompartmentsinwhichcomponents  
are stored shallcontain only whole bloodand blood components・   
Reagentsrequiredforuseintestingmaybestoredinaseparateiectionof  
thesamerefrigeratororfreezerprovidedthattheyhavebeenproperly   
isolatedandareinsuitablecontainers．   

72 恕伽go′wわ○飴bわOda〃dp血さmき  

72．1S始〟〃レ 

Each donation of whole bloodiTltended for tranSfusion and each  
PreParationofcomponentcellsconstitutesasinglebatch．Singlebatches  
Shal1notbetestedforsterilitybyanymethodthatentailsbreachingthe  
伝nalcontainerbeforethebloodistransfused．  

Thenationa［controlauthoritymayrequiretestsforsterilitytobecarriedoutat  
reguIarintervaFsonfinarcontainerschosenatrandomandattheendofthe  
StOragePeriod．Thepurposeofsuchtestsistocheckontheaseptictechnjque  

usedfortakingandprocessJngthebIoodandontheconditionsofstorage．   

72．2Labo帽ねry一郎ね  

Laboratorytestsshallbemadeonlaboratorysamplestakeneitheratthe  
time ofco11ection orfromthe pi10t SamPles accompanymgthefinal  
COntainer，1abe11edasrequiredinPartA，SeCtion5．  

1nsomecountries，teStreagentS．inparticufarthoseusedforblood－grOuPrng  

andfordetectinganti－HtV anti－HCVand HBsAg，mUStbeapproved bythe  
natlonal control authority 

Theresultsofthetestsshaubeusedforenspringthesafetyandproper   
labelhngofa11componentspreparedfromunltSOfwholeblood．  
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72．3丁由飴わr〟1ねCぬu5ageJ総  

帥hilis．Eachdonationofwholebloodshall，ifrequiredbythenational  
controiauth0rity，bes11bjectedtoaserologlCaltestforsyphilis．Ifsotested，  
dnly units glVlng negative results shal1be usedfor transfusion or  
COmpOnentPreparation・  

mmlhq，atiEis．Eachunltofbloodorplasmacollectedshal1betes（edbr  
HBsAgand anti－HCVbyamethodapprovedbythenationalcontrol  
auth0rityandonlythosegivinganegativeresultshallbeused（13）・Units  
glYJngaPOSitiveresultshanbesomarked，Segregatedanddisposedofbya  
methodapprovedbythenationalcontrolauth0rity，unlessdesignatedfor  
theproductionofareagentorexperimentalvaccineinanareadesigned  
andsegregatedforsuchproduction・  

lnsomecountriesplasmapooIsarealsotested．  

ThelabeIonthecontainerortherecordaccompanylngthecontainershouId  
indicatethegeographicaJsourceofthebloodorplasmaaswetJaswhetherand  
howthematerialhasbeentestedforHBsAgandanti－HCV  

Liverfunctiontests，SuChasserumtransaminasedeternlinations，areUSedin  

SOmeCOUntriestodetectliverdamagethatmaybeassociatedwithhepatilis．  

Anti－HIVland anti－HtV2．Blood for transfusion and for useinthe  

PreParationofbloodcomponentsmustbetestedbyamethodapprovedby  
fhenatiol）a】controlauth0rityforantibodiestoHrVLlandHIV－2andbe   
foundnegative・How㌣er，Whenotherimportantfactorsoutweighthe  

bene伽s of such testlng（e・g・in emergencies）formalarrangements，  
approvedinadvancebythenationalcontrolauth0rity，Shouldbeinplace  
thatenabletheprescribingphysiciantohavea？CeSStOanunteStedprod11Ct・   
In allsuch cases，retrOSpeCtive testhg ofthe pilot sample shallbe  
performed．   

Other坤ctiouagenh・ltisimportantfortheりadonalcontrolauth0rityto  
reassesstestingrequirementsfromtimetotlmeinthelightofcurrent  
knowledge，theprevalenceofinfectiousagentsindi鮎rentpopulations  
and the avai1ability oftestsfor serologicalmarkers ofinfection・For  
example，humanretroviruSeSOtherthanHⅣhavebeendescribed（HTI〃  
typesland2）andmoremaybeidentiBedinthefuture・   

73 βねOd・卯仙画喝  

Eachunitofbloodcollectedsha11beclassifiedaccordingtoitsABOblood  
groupbytestingtheredbloodcellswithanti－Aandanti－Bseraandby  
testingtheserumorplasmawithpooledknowngroupA（OrSinglesubtype  
Al）cellsandknowngroupBce11s・TheunitshallnotbelabelledastoABO   
groupunlesstheresultsofthetwotests（cellandseruワgrOuPing）arein  

agreement・WherediscrepanciesarefoundinthetestlngOrthedonor’s  
records，theysha11beresoIvedbeforetheumitsarelabelled．   

IncountrieswherepolymorphismfortheD（Rh。）antigenispresent，eaCh  
unitofbloodshallbeclassi丘edaccordingtoRhbloodtypeOnthebasisof   
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theresultsoftestingfortheD鱒b。）redce11antigen・TheD（鱒l。）typeshal1  
bedeteminedwithanb－D（anti－Rh。）reagents・  

Withthehigh－StrengthantiseraandsensitivetechniquesnowavaiJab［e，itis  
USuallyconsideredunnecessarytousetheDUtestifthecellsarefoundtobe  

D－negatjveinroutjnetesting 

74 肘C曲  

Wholebloodfbrthepreparationofallcomponentsshaubeco11ectedas  
describedinPartA，SeCtion5，aJldtestedasdescribedinPartB，SeCtion7．2．  

Red cens shal1beprocessedunder aseptlC COndidonsandwhenever  
possibleinaclosed system・ne Sternity ofal1components shal1be  
maintainedduringprocessingbytheuseofasepticteclmiquesandsterile  
pyrogen－freeequlPment・Themethodsshaubeapprovedbythenational  
COntrOlauth0rity，andawdttendescripdonoftheproceduresshallbe  
Preparedbreachproduct，COVerlngeaChstepmproductionandtesting・  
Proposalsfor anyproceduralmodifications shallbesubmittedtothe   
nationalcontrolauthorityforapprovalbeforetheyareimplemented．  

Thefollowingmaybepreparedfortherapeuticpurposes（SeepageS40－41  
払rde丘山血）nS）：  

● redceus；  

● redce11ss11Spendedinadditivesolution；  
● mOdifiedredce11s：  

一redcells，leukocyte－depleted；  

－redcells，1eukocyte－POOr；  

一redcells，WaShed；  
一 redce11s，仕ozen；  

一redce11s，deglycerolized．  

74．1〃e析0由aJld抽血咽0′∫ePa帽†fon  

Redce11sshal1bepreparedfromwholebloodconectedinplasticbagsorin  
glassbotdes・  

MuItiple－PraStic－bag systems with sterile docking devices are preferable  

because they minimize the risk of microbialcpntamination by providing  

COmPJetelyc10Sedsystems．Theyaree？SytOhand（eandaredisposable．The  
useofglassbottlesischeaperbuthasthedisadvantagethatthesystemjsthen  

anopenorventedone．so！hatseparationmustbecarriedoutunderstrictly  
asepticcondjtionsinster5Jeroomsorlamirlar－f二ovJCabきnetsandmicrobioIoglCaI  
monitonng ts necessary．Thesarne conditions aIso appIytotheseparation  

PrOCedurewhenplasmaistransferredfromdisposabfeslngleplasticbagsto  

SeParateCOntainers．  

AⅡsurfacesthatcomeintocontactll▼iththebloodceusshaubesterile，  
biocompatibleandpyrogen－free－Ifanopenplastic－bagsystemi声uSed，i・e・  
thetransfercontainerisnotintegral1yattachedtothebloodcontainerand  
theb）00dcontainerisopenedafterbloodcollection，theplasmashaube  
Separatedfromthecellsunderconditionssuchthattheoriginalcontainer   
iskeptunderpositivepressureun（ilithasbeensealed・Iftheseparation  
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procedureinvoIvesaventedsystem，i・e・ifanairwaylSinsertedintothe  
COntainerforwithdrawaloftheplasma，theairwayandventshallbesteri1e  
andconstructedsoastoexcludemicroorgamisms，  

ln some countries．the sterjJity of products preparedin open systemsis  

monitoredbytestingasampleofatleast2％oftheunits．ThenationaLcontrol  

authorityshouldapprovethesystemused．  

The魚nalcontainersforredcells（butnotnecessarilymodiBedredce11s）  

Shallbethecontainersinwhchthebloodwasoriginanycollectedor  
Satellitecontainersattachedinanintegralmanner．Ifpilotsamplesare  
detachedfromthebloodcontainerduringremovalofanycomponent，  
such占amplesshal1bereattachedtothecontainerofredcells．TheTemOVal  
andreattachmentofthepilotsamplesshallberecordedconsplCuOuSly  
（withasignature）onthelabeloftheunit・The丘nalcont牢ersforallother  

COmpOnentSShal1meettherequlrementSforbloodcontalnerSglVeninPart  
A，SeCtion5．2、Ifthe丘nalcontainerdiぽersfromthecontainerinwhichthe  
bloodwasoriginauycouected，itshal1begivenanumberorothersymbol  
toidentifythedonor（S）ofthesourceblood・WheAeVeraPPrOpriate，the  
SeCOndary丘nalcontainershallbesimi］arlylabelledwhileattachedtothe  
pnmary丘nalcontainer・  

Thetimin草andthemethodofseparation（Centrifugation，undisturbed  

SedimentatlOn Or a COmbination of the two）willdepend onthe  
COmPOnentS tO be preparedfromthe donation．When platelets and  
COaguladon factors are being prepared from the same donation，the  
COmpOnentSShaubeseparatedassoonaspossibleafterwithdrawalofthe  
bloodfromthedonor．  

Separationshouldpreferablybeeffectedwithin8hofbIooddonation，  

When plateLets and coagulation factors are to be prepared，itis especialLy  
important that the venepuncture be performed in such a way as to cause 

rnjnjmaJtissuedamagesoastopreven‖hejnjtiatjonoIcoagulation・ThebIood  

ShouldfIowfreelywithoutinterruptionandasrapidlyaspossibIe，andbemixed  
thoroughIywiththeanticoagulant，  

Ifplateletsaretobepreparedfromaumitofwholeblood，thebloodshal1be  
keptatatemperatureof20－240Cforupto8hundltheplatelet－rich  
Plasmahasbeenseparatedfromtheredbloodcells．  

Redcellsmaybepreparedeitherbycentrifugationorbyundisturbed  
Sedimentationbeforetheexpirydateoftheonginalwholeblood・Blood  
Cel］sshal1beseparatedbycentrifugationinamannerthatwillnotincrease  
thetemperatureofthebiood・  

Sedimentationistheleastexpensivemethodforseparationofredb［00dcells  

anddoesnotrequirespeciaIequipment．  

Repeated washing with salineand centrifugation and filtration are used to  
reduce the number of leuhocytes and platelets and the volume of trapped 

PlasmainredcetLs，Frozenredc釧Safterthavvingarealsorepeatedlywashed  

WithspecialsoIutionstoremovecryoprotectiveagentswhiIeaIsopreventing  

haemolysIS．  

64   



74．2卸叶由胎  
Theexpirydateofwholebloodandredce11spreparedinaclosedsystem  
frombloodcollectedinacid－Citrate－glucoseorcitrate－Phosphate－glucose   
isgeneral1y21daysaftercollection．Thetimeofremovalofplasmaisnot  
relevanttotheexplrydateofthe red cellswhentheintegrlty Ofthe  
COntainerisnotcompromised．  

Thesherf－＝feofstoredb）00d－hasbeenextendedto35daysbycollectingthe  

b10Odinacid－Citrate－giUCOSeSUPPlementedl一／ithD．5mmol／ladenineorina  

mixtureofO．5mmotnadenineandO．25mmol／）guanosinewithextragIucose，  
andto42daysbyaddhlgaSOJutioncontainIngadenine，gLucoseandmannitol．  

RecentstudjesindicatethatitmayalsobepossibLetoextendthesheJf－1ife  

Of stored bIood to35days by co11ectingitin cilrate－Phosphate－glucose  

SUPPlementedwithO．25mmol／ladenineandextragtucose．  

Whenredce（lsarepreparedwithveryhigherythrocytevo（umefractions，an  
explry date14days after coEledionis recommendedin some countries  
because the cetls may become glucose－deficient after this time．The  

erythrocyte volume fraction o†「ed cells coIJectedin citrate－Phosphate－  

glucose－adenineshouldnotexceedO・9iftheexpirydateismorethan21days  
a托erco＝ection．  

TheusefuLnessofacid－Citrate－g）ucoseislimitedbytheslgnificantreductionin  

CelfviabiritywhenthevoJumeofcellscoLIectedissmaII．whichisunaNOidabLe  

forsomedonations，  

Provided that steri1ityis maintained，the shelf－1ife ofred cellsis not  
influencedbythe皿ethodofseparationused・However，ifanopensystem   
isusedthatdoesnotmaintainsterihtv．theexpirydateshallbe24hafter  
Separationandthece11sshouldbeusedassoonaspossible．Redce11sand  
Wholebloodshouldbestoredat5±30Candtransportedwithweticein   
insulatedboxesat5±3OC・Careshouldbetakennottoplacecontainers  
directlyonice・  

Refriger融edwhoIeb100d andredcellswitlwarm uprapidlywhen placedat  
roomtemperatUre．Everyeffortshould be madetoJimitthe periodsduring  
Whichtheproductsarehand［edatambienttemperaturesinordertopreventthe  
temperaturefromrislngabovelOOCuntittheシareused．  

74．3 〟od／〝ed√edce〟5   

Jく山／－・tW、＼／川人り什／い‘Jり血Il′／〃〃‘／Jl・‘／什仏．／川山′り・／－′－／，り（け：  

BecauseofthepossibiJityofreactions，SOmeCOuntrreSreqUirethatredcells  

COnta行＝essthan2％ofthe［eukocytesoftheoriginalwholebJood．  

Leukocyte dep7etion may be achieved by bu町－COat remOVa．，freezing and  

WaShing，0（bywashingatone・  

Leukocyte－POOrred－CeuCOnCenlratesarep：eParedbyfiltration＿  

Redce恥，棚ShedRedcellscanbewashedbvmeansofinterruPtedor  
COntinuous－flowcentrifugatio∫1・Ifthe丘rstofthesemethodsisused，the  
WaShingprocedureshallberepeatedthreetimes，  

Centrifugation shou（d be carried outin refrigerated centrifuges．Lf such  
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・eqUIPmentisnotava‖able．thewashingsolutionshouIdhaNeatemPeratUreOf  
5士30C．  

Red ceIIs can also be washed by means pf reversible agg10meration and  
Sedimentatjonus］ngSUgarSO（utions．  

Washedredce”sshouldbetransfusedassoonaspossibleandinanycasenot  
Iaterthan24hafterprocesslngifpreparedinanopensystemthatdoesnot  

maintainsteri［ity；UnlessthenationalcontroIauthorityhasspecifiedaronger  

ShelトIife．TheyshouEdbestoredata”timesat5士3CC．  

Requirements for pilot samples，1abels and storage and transport  
temperaturesarethesameasthoseforunmodi五edredcells・  

Redce恥，ノねzenaTuiTedcelh妙eTOLized・Redce11slessthansixdaysold  
areust）auySelectedforfreezinglnOrdertominimizelossofyielddueto  
haemolysis during processing. 

Frozenredce11sareredceusthathavebeenstoredcontinuous1yatlow  
temperatures（イ5OCorbelow）inthepresenceofacryoprotectiveagent・  
Theredce11smustbewashedtoremovethecryoprotectlVeagentbefore  
usefortransfusion．Themethodsofpreparation，StOrage，dla血gand  
WaShing used should be such as to ensllrethat atleast70％ofthe  
transfusedce11sareviable24haftertransfusion．Storageattemperatures  
below－650Cisusuallynecessarytoachieve70％recovery・  

Thecryoprotectiveagentinmostcommonuseisglycerol・Thetemperatureof  
StOrageShouId bebetween－650Cand－1600C，dependingontheglyceroI  

COnCentration used．  

Theshe暮HifeoffrozenceLIsbelow－65OCisatleastthreeyearsandmaybe  
muchIongerundercertaincircumstances，butthereconstituted（thawedand  
WaShed）redce＝sshouldbeusedassoonaspossibleandnotlaterthan24h  
a代erthawlngunlessacIosedsystemisused・  

Frozence”sareusua‡lyshippedinsoIidcarbondioxide（“dryice”）orliquid  

nitrogen．dependinguponthegJycero［concentrationused．Deglycerolizedred  
CelIsshouldbestoredatatemperalureoflp60Candshippedat5士30C・  

RequlrementSforpilotsamplesandlabelsarethesameaSthosefor  
unmodi丘edredce11s．  

75 触Ima  

Single－donorplasmashal1beobtainedbyplasmapheresisorfromunltsof  
WholebloodthatcomplywiththerequlrementSOfPartA，SeCtion5，and  
Pa正B，SeCtion7．2．  

Fresh－frozenplasmaandfrozenplasmashouldbestoredincarefu11y  
monitoredfreezersequlppedwithrecordingthermometersandaudioand  
visualalarms to glVe Warmng Ofmechamicalor electricalfailure・If  
refrigerationisinterruPtedforlongerthan72handthetemperaturerises  
above－50C，theproductmaynolongerbeconsideredasfresh－frozen  
plasma，althoughtes血1gmayindicatethatreasonableamOuntSOffactor   
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ⅤⅡlremainiftheplasmahasnotbecomeliquid・Repeatedthawingand  
heezlng may CauSe denaturation of plasma constituents and cause  
Prekauikreinacdvation．   

ヱ5．1Pね5爪a，加古わー〝りZe〃  

Fresh－frozenplasmashaubepreparedbysqparatingplasmafromwhole  
bloodandfreezlngltrapidlywithin8hofcollection・  

ldeall％treSh－frozen plasmashould be prepared by rapid†reezin9uS．ng a  
COmbinationofsolidcarbondioxideandanorganicsoIventsuchasethanol．ff  

thisprocedureisused，itshouldhavebeenshownlhatthecontajnercannotbe  

PenetratedbythesoIventoTSubstances‡eachedfromthecontainerintothe  
COntentS．Fresh－frozenplasmashouTdbestoredatorbe10W－200C，andbe10W  

－300Ciftobeusedfortransfusionpurposes．  

Before use forinfusion，fresh－frozen plasma shou［d be thawed rapidly at  

30－37DC．Agitationofthecont畠inerand／orcircuIationofwateratatemperature  

Of37DCduringthethawcyclewirJspeedthawing．Oncethawed．fresh－frozen  

Plasmamustnotberefrozen．［tcan bestored atambienttemperatureand  

Shou［dbeusedvvithin2hofcomp［etionofthawing．  

Fresh－frozenplasmashauhaveaneXpirydateoneyearfromthedateof  
co11ec仕on．  

Beforeits exp．ry date．fresh－frozen p）asma＜may be used for prepar－ng  
CryOPreCipitatedfactorVllLltmaybeusedforthepreparatiDnOfotherpooled  

PIasmafractions（e．g．factorsl，lr，VH，Vrll．EXandX）atanytime，eVenafterits  

expirydate．  

75．2 P／お爪a，／わze〃  

Frozenplasmais，byde丘山tion，aplasmaseparatedfromwholeblood  
morethan8hafterthelatterhasbeencollected，butthedelayshouldbeas  
Shortaspossible．Frozenplasmamaybeuseddirectlyfortransfusionor  
fractionation，Oritmaybefreeze－driedassmgle－donorunlts．Plasmamay  
becombinedinsmallpooIsbeforefreezingifitistobeusedtoprepare  
freeze－driedplasma．  

Thenationalcontrolauthorityshoulddeterminethespeci†icrequlrementSfor  

frozenplasma．   

Iffrozenorfreeze－driedplasmaisintendedtobeuseddirectlyinpatients  
Withoutfurtherprocesslng，thebloodshal1beco11ectedinsuchamanner  
andincontainersofsuchatypeastoallowaseptichandling，e．g．bymeanS  
OfcIosedsystems・  

tnsomecountries．1rozenplasmaisglVenaneXPirydale仙eyear岳†TOmthe  
date ofco＝ectjon．  

WheneverthecontaineroffrozenplasmaisopenedinanopenprOCedure，  
the method of handlin望Shallavoidmicrobialcontamination；aS an  
additionalprecaution，Steri1eroomsorlaminar一丑owcabinetscanbeused・  
DelaylnPrOCeSSlngShal1beavoided，andtheambientconditionsshallbe  
regulatedsoastomhimizetheriskofcontamination．  

Plasmamaybepooledatanytimea≠ercoIIeclion．  
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75．3Pね∫爪∂，〝8eZ8－dr由d  

Freeze－driedplasmashallbemadefromsingleunitsorsmallpooIsof  
fresh－frozenplasmaorfrozenplasma，  

ThestorageconditionsandexpirydatesofdifferentformSOffreeze－dried  
plasmasha11beapprovedbythenationalcontrolauthority．Theproduct  
normal1yhasashelf－1ifeof丘veyearswhenstoredat5士30C，b11tthiswill  
dependonthesourcematerial，StOrageCOnditionsandresidualmoisturein  
theprod11Ct．Pooledfreeze－driedplasmahasasighificantpotentialforthe  
transmission ofinfectious diseases．Thisislikely to be substantia11y  
diminishedbytheintroductionofviralinactivationproceduresapplicable  
toplasma．   

75．4 P由ざma，佗COye愕d  

Recoveredplasmaintendedtobepooledforfractionationshal1notbe  
useddirectlyfortransfusion；apreSerVativeshallnotbeadded．  

PlasmamaybeseparatedfromwholebloodatanytlmeuPtO丘vedaysafter  
theexpirydateoftheblood．Themethodusedforseparationsha11avoid  
microbialcont鋸nination．Asanadditionalprecalltion，Sterileroomsor  
laminar－nOWCabinetscanbeused．   

Iftheplasmahasbeenpooled，itshallbestoredandtransportedfrozenat  
Orbelow－200C．  

ス5．5Pね5m8，pね給Jeト庇わ  

Plateleトrich plasmais a preparation containing atleast70％of the  
Plateletsoftheonglnalwholeblood．  

Thepreparationshallbeseparatedbycentrifugalion，Preferablywithin8h  
Ofcollectionofthewholeblood．netemperatureandtimeofprocesslng  
andstorageshallbeconsistentwithplateletsurvivalandmaintenanceof  
function．  

rIbacllievethedesiredhaemosta仕cefEect，platelet－richplasmashallbe  
transfusedassoonaspossibleafterco11ection，andnotlaterthan72  
afterwards，unlessstoredat22±20Cincontainersapprovedforalonger  
StOragePeriod・  

76 粕お始飴  

Plateletsshal1beobtainedbycytapheresisorfromwholeblood，bu坤coat  
OrPlatelet－richplasmathatcomplieswiththerequlrementSOfPartA，  
SeCtion5，andPartB，SeCtion7・2・AspirinlngeStionwithintheprevious  
threedaysprecludesadonorfromsemngasasourceofplate）ets・  

Wh01ebloodorplatelet－richplasmafromwhichplateletsarederived  
Shaubemaintainedat22±20Cuntiltheplateletshavebeenseparated・   
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Theseparationshal1preferablvbeperformedwi血h8hofco】1ectionof  
thewholeblood．Bloodshal1beobtainedfromthedonorbymeansofa   
Singlevenepuncturegivinganuminterruptedflowofbloodwithminimum   
damagetOthetissue．Itmusthavebeendemonstratedthatthetimeand  
SPeed ofcentrifugation used to separatethe plateletswi11produce a   
SuSpenSionwithout）isibleaggregationorhaemolysis．   

Thenationalcontrolauth0ritvshal1determinetheminimumacceptable   
numberofplateletsthatshoudbepresentintheproductsprepared（e．g．   
5．5×101n）．  

ApHof6．5－7，4shallbemaintainedthroughoutstorageofplatelets．The  
VOlumeofplasmausedtoresllSpendplateletswi11begovernedbythe  
requiredpHoftheplateletsuspensionattheendofitsshelf－1ife，butshall  
benolessthan50±10mi．  

LicensedartificialsusPensionmediamaybeusedtorepIaceplasma．  

PLateIetsstoredat5OCareinferiortothesameproductstoredat22土20C．Cold  
StOrageShouldbeavoidedwherepossible．   

When stored at22±20C，Platelet products shal1be gently agltated  
throughoutthestorageperiod．  

PIateletproductswithhighplateletcountsthatarestoredat22±20Cmayneed  

tocontainasmuchas70mIofplasmaormorei＝hepHistobemaintalned  

above6．5throughou＝hestorageperiod．ThisperiodmaybeasIongasseven  

daysforcontaEnerSmadeofcertainspecialplastics，butitisprudenttorestrict  

Platefetstoragetofivedaysbecauseoftheriskofbacterialcontaminants．  

TheproductshouldbeABOtypedand，incountrieswhereD（Rh。）ispoly－  

morphic，D（Rh。）typed；itmayalsobedesirable10knowtheHLAtype・  

Thematerialofwhichthe丘nalcontainerusedforplateletsismadeshall  
notinteractwiththecontentsundernormalconditionsofstoragelnSuCha  
mannerastohaveanadverseeffectontheproduct・  

TherequlrementSforlabel山1gtheBnalcontainerareglVeninsection7．9．   
In addition tothe customary data，thelabelshal1bear：（a）the   
recoInmendedstoragetemperature；O））thes！atementthat，Whenstoredat  
22士20C，theplateletsshouldbegentlyagltatedthroughoutstorageto  
Obtainmaximumhaemostaticeffectivene5S；and（C）astatementtothe  
effectthatthecontentsshouldbeusedassoonaspossible，andpreferably  
within4honcethecontainershavebeenopenedforpoo山1g．  

76．1んわ〃他／加9肋equa〟叶0／pJaお他給  

Unitsrandomiyselectedattheendoftheirshelf－hfeshaubetestedona  
regularbasis・Theyshanbeshowntohave‥（a）plasmavolumesappropriate  
tothestoragetemperature；and（b）apHbetween6・5and7・4・  

Thenumberofunitsandofplateletstobetestedsha11bespeci五edbythe  
nationalcontrolauth0ritv．  

Somecountriesrequlrethere10benovisibrecontaminationbyredce）［s 
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