
GARWOOD ET AL．  

Plasma（65％）．with26・5pel－Cent，l・8percent．andO・8per－  

CentaSSOCiatc（lwjthplaてelets．RB（二s，andpolymorphonuト  
clear ce11s，reSpeCtively．1iour resultsiIldicate that the  

I†1ajorityofWB（二scanbedetectedafterthalⅥng，andthese  
are rcIllOVed to undetectablelevels after the WEうC→  

reduction stepofthe MBprocess・However，themethod  
VVe enlPloyed to detect WBCs predolninantlv measures  

WBC nuclej（unpublished dこ1ta），and tllerefore provides  

littleinformation on ceLlularintegrlty・The ma】O川y of  

WBCs hlfree7e－thawed plasma are detectal）1e with P［  
WithoutprlOrPermeabilkzation；’（，’                」suggestingthatrreeze－  

thawingaltersWBCmembraneintegrlty・rl．heh－CreaSei一一  
1evelsof（1．－PrC■teinaseinhibitor：PMNelastasecomplexes  

after thawing ofplasnⅢSPiked with WE3（二s shows that  
PMNdegranulatioIlisoccurriIlg，buttheposttllaWlevels  
remain belowlOOpg perlJ・Whichis not suggestive of  
large－SCa】e PMN disin［egratioIl．Furthermore，i11the  
absenceofplate）ets，1evelsoft」I）Hdid noti－1CreaSeSUbL  

Stantiallyafterfreezing，SuggeStingthatWti（二sdonotdis－  
integrate．Wewereunab】etoassessWB（二fragmentsdし1etO  
theinsufficientsensitivltyOfavailablemethods・  
Whenplateletswerespikedintoplasma，therewasan  

increasein platelet－derived microparticles atter freeze－  

thawing ofp］asma・Which probably explai一一S the smau  
decreasein pLatetet count detectedl－y flow cytometry  

becausetheseeventswouldllOtbeincludedintheplatelet  
COunt．rllhisfauwasnotdetectedbyhematologyanalyzer，  
r）OSSiblybecauseceufragmentscanbedetectedaspLate－  
1etsbyimpedaIICe－basedmethods・rllhesefragmentswere  
reduced to ol・below theleveliIIWBCTreduced fresh  
PlasmaaftertheWBCTreductionstepoftheMBprocess・  
However，We；llso aIlalyzed cellmicroparticles based oI－  

thebindingofpurifedannexinVwhichhasahighaffinity  
ror anionic phospholipids，Freeze－thawing resultedin  
anincreasein annexin－V－pOSitive microparticles．which  
appeartobenlahllyderivedfromplateletsandwereonly  
Partiauy removed by WBC reduction・「1「heincreased  
detectionofmicroparticlesbythismethodcomparedwith  
usingan antibody agalnSt the platelet receptorCD61is  
PrObablyattributabletothegreaternumberofmolecules  
PerPlatelet ofanionic phospholipid（1×10｛’）conlPared  

withCD61（4－8×1Ol）．蝕3～いLllePreSenCeOfRBCandWB  

microparticles（Which“riLlalsobindannexinV）mayalso  
he】p to explain this differenceIbut this seems unlikely  

because in the absence of platelets the differences 
betweenmethc．dswerelesspronounced・Thenumberof  

al川eXin－V－POSitive microparticles f（｝uIldin non－WBC－  

reduced plasmat上1athas t）een frozen－thawed and then  
Rlteredis110taPPreCiablyhigherthanwouldbefoundiII  
PIasmathatwecurrentlyprodLICe・  

Theeffectoflossofcoag111ationfactoractivityduet（）  
MBtreatmentontheinvivoefficacyofthecomponentis  
difficulttoasscssbecausetherearenopublishedraIldom－  
ized，COntrOlledclinicaltrialdatacomparingMBtoeither  

Standard FFP or S／D－treated ＝JIl［10WeVer，2．5 tllulion  
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units of MB「「P have bee一一tranSfusedinternationally  

Withoutobviousclinica）seqLlelae：肌ilInSpa‖1，theswitch  

fI・Om Standard to MB－＝・eated FFP has been associated  

Witha一一increaseindemandforFFPandcryoprecIPltate：ミ1  

、VhichtheauthorsattributetolossofcoagulatioIlaCtivlty・  

HoweveI－theincreaseiI－uSe（56％）appearstobedispro－  

POl－tioIlaretOthedecreaseincoagulationfactors．suggest－  

ing that other factors，SuCh as perceptlOn Of a safer  
CO一一一POnent，1一一ayhave beel－influeIICingusage・1tis also  

reportedthattheuseofMBFトPisassociatedwithahigher  

number ofplasma excl－angeS COmPared with untreated  
t：FP forthe treatment ofthromhotic thrombocytopenic  
PUI・Pura．＝althoughwefound nodifferel－Ceinthelevels  

OfVWFcleavi－1gaCtivlty，thepresumedtherapeuticmoiL  

etylnPlasmatreatmeIltOfthromboticthrombocytopenic  
PurPura，inMBFFPコ11tiscr吊calthattransfusionservjces  

introducingpathogeninactivationofcomponentsmoIlir  
torongolngtrendsinusageaswellashavingasystemfor  
hazard reporting・Atthetimeofwriting，MB－treated and  

－remOVedFFPisroutiIlelyproducedi11E【lglandandWales  

fortransfusion to cllildren and neonates born after1995，  

WithsimilararrangementsinotherpartsoftheUK・How－  

ever，inthenearftlture，Plasmatobepathogeninactivated  

forthispatientgl－OuPthroughouttheUKwillbeimported  
rrom volunteer donor・Sin North＾merica．Processes cuI・－  

rentlyavailableforthepathogeninactivatioI－Ofplasmaall  
l－eSultinadecreaseincoagulationfactoractivlty，lmprove－  

mentsinthesafetyofbloodneedtobebalancedagalnSt  
SOmelikelyreductioI－inthecomponentpotency・Single－  

unit systems for pathogeninactjvation of plasma that  
havelesseffect（〕nCOagulationfactoractivltyareClearly  

desirable．  
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PathogenReductionSystem  

THERAFLEX－MB PLASMA  

PathogenReductionof  

Leucodepleted Plasma 

Methylene Blue 

RemovalbyFiltration  
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．FiLters：PlasmaflexPLAS4，  

Blueflexfilter   
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THERAFLEX UV PIc］†ele†s：2s†ep process  

WC lrrodiofor 

ゐ′MocoPhorl¶01   



TheuseofapathogeninactivationtechnologylSanOPtiontoenhancethesafetyofplatelettransfusions．Cun・entPrDCeduresneedchemicals  
tobeaddedtotheplateFetconcentrates（PCs）・ThesecompoundsareofconcerniftheyremaininthefinalprDduct．Moreovertreatmentmay  
？auSedetehorationoftheplatdets・AnoveJprocedurehasbe即deve10PedusingonlyshorLwaveUVlight（UVC，254nm）thate斤ectiveIy  
■naCtivatespathogensinplぉma－reducedPCs・Theequ■PmentuSedconsistsofanirradiationdevicewithaspecificmechanismforagitation・  
ltscapacityisoneplateletunit（randomdonororapheresis）p訂treatmentCyCIe．n・飽tmentParameterS，e．g．UVCintensity，UVCdose，  
temperatureandagitation，aremicrop旧CeSSO「COntrOlled・PlateIetsareprT）CeSSedintheTHERAFLEXtwin－bagkit，Whichcompnsesahighly  
UV－tranSParentPOlyolefinacetatebag［1］forirradiationandapIateletstoragecoヮtdner（Fig・1，2）・ltwasinvestigatedtowhatextentplatelet  
integrityandstoragestabilityofthetreatedproductswe†℃influencedbythisnewlnaCtivationprocedure．  

Plasma－reduced PCs were treated with the THERAFLEX  
UV procedure（Fig．1）and stored untilday8after bJood  
donation（day6aftertreatment）．TheinvitroqualityofUVC  
treated PCswasevaluatedin comparisonto non－treated  
COntrOIplatelets．ControIPCs were stored for the same  
timeperiod・PCsinstoragemediumSSP＋（MacoPharma）  
WerePreParedfrom pooIsof5buffycoats・The average  
VOlume treated was350mL Plasma concentration was  
approx・30％・PCs were transferredintoirradiation bags  
（Fig・2）andtreatedwith UVClightatadoseofO．4J／cm2  
（apprvx・60sec）（Fig・3）・Theywerestronglyagitatedduring  
irradiation．  

lnvitrocharactensticswerehard～innuencedbytheTHERAFLEXtreabTlent・HSR帽aCtidtywasonIyslightlyreducedwh脈aSCOllageninduced  
aggregationwasmoderateJyincreased・Glu∞Se∞nSumPtionandlactatebmlationwyefoundtobemarginalレhigh訂inthetreatedPCs．1lluS，PH  
SlightlydrDPPedbutremain∝】above7・Ountilday8a凡打donation・lTleme訂1PlatdetlossduetoLJVCtreatmentwas4％仲b．1）．  

C01b9訝1－ind．  

D。y3  p町．ぴ′mu  HSR［％］ ，H  a．】 
（  

Cm廿d  lO．2±1．6  68±4  7．13±0．05  11±3  94±3  122±8  7．5±1．0  

¶℃ated  9．6±1．3  64±5  7．07±0．07  14±2  89±5  118±6  7．7±0．8  

Day 6 

Con廿d  9．9±1．0  66±2  7．24±0．13  12±2  74±9  86±10  10．8±1．0  

¶唱at∝l  

Day 8 

9．5±1．3  64±8  7．（冶±0．〔裕  14±3  81±9  68±10  12．8±1．5  

Con廿d  9．4±1．6  68±1  7．29±0．12  10±1  62±7  63±9  12．5±0．9  

¶℃at∝】  9．1±1．3  61±8  7．（刃±0．∝i  16±4   

Tat］el：Plateletpar訂netgSOfun什eatedan廿eatedPCsonday3，6ard8afteruooddonation（mean＋／－SD；n＝4）  

69±7  41±8  15．2±1．0  

Plasma－reducedPCswαeOnlyslighdy鵬ctedwhentreatedwiththeTHERAFLEXUVsystemforpathogeninactivation・lnvitrDParameterSand  
StOrageStabiIitywerewellp帽SαVeduntilday8aft訂bJooddonation．  

【1】Polyolefineacetate bags for pathogeninactivation and for storage of platelet concentrates，H Mohr TH M臼Iler Flb［ksdorf，  
WHWalkerVbxS訂1g2004；87（Supp［．3）：70  

FurdedbyForsdlungSg倒l鳩jnschaftderBIutspendedienstedesDeutschenRotenKreuzese．VandMacoPhrTTla．  



Path（相即一nactivationtechnolog．esareproact．vemeasurestoenhancethesafetyofp［atelettransfusions・Thejrusecanbeeffective  
alsoagamstemergingunknownpath（唱enS・Currentpr∝eduresneedchemicalsIjkephotosensitizers・Vtbdeve10Pedaprocedure，  
whichaIlowsanefficientreduct［OnOfpathcgens＠．g．bacter［aandv】ruSeS）・nPiasma－reducedplateletconcentrates（PCs）usingshort－  
waveJengthUV［ight（UVC）incombinationw仙strongag・tation，i・e・thereLSnOPhotoactivecompoundneeded叩」ERAFtlXUV  
P［ateletstechno10gy）．TheirTad■ationdevicedevelo匹disem什t，ngUVCrlghtatawavelengthof254nm・Moreoveramechanismfor  
orbぬ■agitationIS■nSta－Led・UVCirradiat’onismicroprocesso←COntrOlled・RetevanttreatmentparametersaremOn江oredthroughoutthe  
entrretreatmentthusa一一owlngafulryd∝umentedandreproducib■eprocess・PCsaretreated．natwin－bagk丘，Whichcompnsesofa  
h■g川y＝V一匹rmeab■e．rradiationbagandaconta■nerforextendedplateletstorage・Fnthepresentstudyweinvestigatedthe冊＝enCe  
oftheTHERAFLEXUVtreaImentonaCt．Vationparametersandonthestoragestabi＝†yofPCs 

UntiIday80fstorageln Vitrocharacterist■CSWereOnlymarglnallyinfluenced bytheTHERAFLEXprocess・P！ateLetqual叫WaS  
evaluatedby measuremento†thehypoton■CShockresponse（HSR）andtheexpress■OnOftheactivation maTkerC［謁2p・HSR  
reactiv汀yandCⅨ2plevelswereonIys‖gh町affededbytheTherafextr訟tment・AnnexmVbindingFK？entage，aSamarkerfor  
aFX，PtOS．S，remainedalmostunchanged・GLuco父COnSUmPt■Onandlactate†ormationwere†oundtotN，marg■nallyh．gherlnthetreated  
PCs．pHremainedabcve7．Ountilday8a恥rdonation仲b・1）・  

Glucoso  し拙  
Day6★  plbト1附mu CD俊【％】 血noxhV【％】 HSR【％】   帥  【吋dり   【mmo机」  

Con廿ロ1  9．2±1．1  21±6  5±1  71±5   7．29±0．α1  62±17  10，2±2．3  

甘oat∝】  8．5±0．9  32±5  9±4  68±4   7．22±0．05  52±21  10．8士1．6  

L●u¢○■●P仙  
榊／8山～劇d刷  
円鵬C醐○   7±1  72±3   7．32±0．（蔦  55±19  10．4±1．6  

10±3  68土3   722±0．（：B  42±20  11．8±1．7  

CoITbⅦI  8．9±0．8  24±6  

甘鵬d  8．4±0．9  42±13  

45±18  11．5±1．6  

31±17  13．1±1．7  

■afterb0Dddcnat」m  

Co11廿O1  9．4±1．6  30± 3  8±4  71±5   7．〇4±0．∝i  

甘劇  9．1±1．3  52±12  10±3  65±5   722±0．∝〉   

l恵b伯1lnv廿OPuarnet餅SOfuntreated31dtreat∝】PCsonday6．7ard8aflαb（Xddonaton（NJ＝6．meanj＝SD）  
Figurel：THERAFLEXUVpr∝edure   

Plasma－reducedPCsweretreatedwlththeTHERAFLEXUVprocedure（Fig．1）andstoredunt‖day8a代erb［00ddonat10n（day  
6aftertreatment）．Theinv■trOqua町OfUVCtreatedPCswasevaluatedincomparisontountreatedcontroIplatelets・ControI  
PCsvverestoredforthesametime 

． 

volumewas350mL（PlateLetconcentrationapprox・10q／mL）andthepIasmaconcentrationwasapprox・35％・PCsweretrans‾  
ferredintolrradiation bags（Fig．2）forUVCtreatmentatadoseofO・4J／cm2（approx・60sec）（Fig・3）・Theywerestrong［y  
ag■tatedduringirradiat■On・Re－evanttreatmentparameters7e・g・UVdose，UVintensity7temPeratureandlrradiationtime，Were  
mlCrOPrOCeSSOr－COntrO”ed 

THERAFLEXtreatmentw附10．4J／cm2UVClighthason［yaminor州uenceonmvttroparametersofPCsandthe汗StOrageStabi［町Until  
day8afterb10Cd止）nationwasmaJntained 

［1】P叫OLe月r％Cetatebags for patrY）galinadiva七on andforstorageof plateld：COrY：entrateS，H Moh仁TH M□lle仁Flblksdorf，  
WHWalkeいbxSang2004；87（Suppl・3）：70  

FurKledbyForschungsgel11eiruchaftd訂Blutspendedie旧tede＄DoutschenRぬnKreuzese・V：andMacoPharma・   
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