
Pathogenrnactivatbntechnok）giesareproactivemeasurestoenhancethesafetyofplatelettransfusions・TheirusecanbeeffectiveaIsoagainst  
emerg■ngunknownpathogens・CurT，entPrOCeduresneedchemicalslikephotosensitizers・Wedeve10Pedaprocedure，Whicha”owsanefficient  
reductionofpathogens（e・g・bacterやandviruses）inplasma－reducedplateletconcentrates（PCs）usingshorl－WaVelengthUVFight（UVC）in  
COmbinationwithstrongagitation， 

． 

OrbitalagitationisinstaIIed．UVCirradiationismicroprocessor－COntrOlled・Rek）Vantt「eatmentParaTleterSaremOnitoredthroughouttheentire  
treatmentthusa‖owingawe”documentedandrep「Oducibleprocess．PCsaretreatedinatwin－bagk旺，WhichcomprisesofahighレUV－  
Permeablein・adiationbagandacontainerforextendedplateletstorage．1nthepresentstudyweinvestigatedtheinfluenceoftheTHERAFLEX  
UVtreatmentoninvitroparametersofPCsandontheirstoragestabirity・  

PIasma－reduced PCs were t「eated w旺h the THERAFLEX UV  
PrOCedure（F垣，1）andstoreduntiLday8afterbtooddonation  
（day6aftertreatment）．TheinvitroqualityofUVCtreatedPCs  
WaS eValuatedin comparison to untreated controIplatelets．  
ControIPCs were stored forthe same time period．PCsin  
StOrage medium SSP＋（COntaining saline・Citrate，aCetate・  
Phosphate，magneSiumandpotasslum，identicaLtoFnS－LllM）  
We「eFXeParedfrom匹）OIsof5bu輝ycoats．TTleaVerageVOlume  
WaS350mLandtheplasmaconcentrationwasapprox．35％．  
PCsweretransferredintoirradiationbags（Fig．2）forUVCtreat－  
ment．Afterinsertionintothein，adiationdevice（Fig．3）PCswere  
treated with UVClight at a dose of O．4J／Cm2（approx．  
60sec）・Theyrerestr｛）nglyagitatedduringirradiation・lTle  
SyStem WaS mlCrOPrOCeSSOr－COntrOlled．1lle COntrOlunit en－  
abIesmonitoringandrecordingofrek！VanttreatmentParame－  
terslikeUVdose，UVintensitytemperatureandirradiationtime．  

Untilday8ofstorageinvitrocharacteristicswereonlymarglnallyinfluencedbytheTHERAFLEXprocess．Plateletactivationwasevaluatedby  
measurementofthehypotonjcshockresponse（HSR）andtheexpressbnoftheactivationmarkerCD62p．HSRwasonIyslightlyandCD62p  
IeveIsweremoderatelyafFectedbyTheraflextreatment．AnnexinVbindingpercentage，aSamarkerforapoptosis，remainedalmostunchan－  
ged．GlucoseconsumptionandlactateformationwerefoundtobemarginalレhigherinthetreatedPCs．pHremainedabove7・Ountilday8after  
donation匝b．1）．  

Glucose  bdate  

Day6＊  FqtsBlOBhTIL］  HSR［％］  pH  CD62［％］ 血nexinV［％）  ［mgklL．］  （mmoVu  

Col傭m1  9、2土1．1  71土5  7．29土0．04  21土6  5士1  62士17  10．2士2．3  

¶℃ated  8．5土0．9  68±4  7．22±0．05  32±5  9土4  52±21  10．8±1．6  

Day7★  

55土19  10．4士1．6  Co伽1  8．9士0．8  72土3  7．32士0．05  24±6  
42士20  11．8±1．7  旭ted  8．4土0．9  68±3  7．22±0．06  42±13  

Day8★  

10±3  

C融和1  9．4士1．6  71士5  7．34±0．06  30±3  8±4  45±18  11．5士1．6  

¶℃atd  9．1土1．3  65±5  7．22±0．09  52±12  10土3  31±17  13．1士1．7  

1bbJel・lnv肘OPararTleterSOfurdreatedandtr％tedPCsonday6，7and8anerbkN3ddo帽tlOnPJ＝6．meanj＝SD）  ’a恥rbJ（Xd⊂b「血kn  

THERAFLEXtreatmentw椚10．4JJtm2UVClighthasonlyaminorinfluenceoninv旺旧ParameterSOfPCsandontheirstoragestabil吋untiI  
day8afterb100ddonatbn．  

FundedbyForschungsgcmejnschaftderBlutspendedienstedesDeutschenRotenKreuz5eSe・VandMacoPhamla・  

，▼，」   



Theuseofapathogeninactivationtechno［ogyisanoptiontoenhancethesafetyofpIateIettransfusions・Currentproceduresneedchemicals  
tobeaddedtotheplateletconcentrates（PC司・Thesecompoundsareofconcern汗theyremaininthe柚alproduct・Moreoveりreatmentmay  
PauSedetehorationoftheplateIets・AnovelprocedurehasbeendeveLopedusingonlyshort－WaVeUV＝ght（UVC，254nm）thateffectiveIy  
lnaC†Evatespafhogensinp，asma－reducedPCs・Theequipmentusedconsistsofanirradiationdevicewithaspec肺＝meChanismforagitation・  
ltscapacityisoneplateletun＝randomdonororapheresis）pertreatmentcycle．¶eatmentparameters，e．g．UVCintensity，UVCdose，  
temperatureandagitation，arernicroprocessor－COntrOlled・Plateletsareproce防edintheTHERAFLEXtwin－bagkjt■WhichcompHsesahigh．y  
UV－tranSPaTentPOlyolefinacetatebag【1］forirTadiationandaplateLetstoragecpntainer（Fig・1，2）・VVbinvestigatedtowhatextentplateLet  
integrityandstoragestab‖ityofthetreatedprT）ductswereinftuencedbythisnewlnaCtivationprocedure．  

lplasma－reduced PCsweretreatedw帥theTHERAFLEXUV  
PrOCedure（Fig．1）andstored unti［day8a代erb100ddonation  
（day6ahertreatment）．TheinvrtroqualityofUVCtreatedPCs  
WaSeValuatedinconlParisontonon－treatedcontroIpIateIets．  
ControIPCswerestoredforthesametime period．PCsin  
StOrage medium SSP＋（MacoPharma）were prepared from  
POOIs of5bu什y coats．The average volume treated was  
350mL．P（asmaconcentrationwasapprox．30％．PCswere  
！ransferTedintoirTadiationbags（Fig・2）forUVCtreatment・After  
lnSertionintotheirradiatk）ndevice（Fig．3）PCsweretreatedwith  
UVClightatadoseofO．4J／cm2（approx．60sec）．1TleyWere  
StrOnglyagitatedatafrequencyofl・8Hzduringirradiation．The  
SyStem WaS microprocessor－COntrOlled．The controlunit  
enables monitoring and recording of relevant treatment 
PaYameterSlikedose，inter6ky，temPeTatureandirTadiationtime．  

しoucodopIot●d  
A小一8Si＄／Bu打y・1X伯td●rivod  

Pbt●ktC01℃Onぬto  

しF鴎㈹1¶1日棚W叩由㈹  

Untilday80fstαageinvht）Characterisbcswere他山レinnuercedbytheTHER妊LEXprccess．HSRreactiv吋WaSOnb′SIigh町reducedwhereas  
COllagenirdLKdaggr喝aぬ1VVaSm∝細tdyincreased・Glしに0馳COr6umPtionandlactatefbmdonw訝efoundtoヒ治rnarginalレhighginthetTea－  
tedPCs・TTluS．PHslightbd旧PPedbutrgnainedabove7・Ountilday8a他donation．TTlemeanPLate似b張duetoUVC廿視trTWtWaS4％．匝b．1）  

Cdtagen－i川1  

D。y3  恥脚′mり 憫囲  。H  。】1】 【  

Gαlbd  lO．2土1．6  68±4  7．13士0．05  11士3  94±3  122土8  7．5土1．0  

¶℃a鹿d  9．6士1．3  64±5  7．07士0．07  14±2  89±5  

Day6  

118士6  7．7士0．8  

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

旭  

Day8  

9．5±1．3  ＆1士8  7．〔将士0．C6  14±3  81±9  闘士10  12．8±1．5  

C州  9．4士1．6  68±1  7．29±0．12  10士1  63±9  12．5±0．9  

¶亜  9，1士1．3  61土8  7．（滑士0．05  16士4  

Tぬbl：R如ねl卵′ヨ¶或甘SO†仰t鵬卯血陶dr℃s卯叫3．6訓d8a他bbddy血加（m8卸＋／－SD．∩＝4）  

41±8  15．2±1．0  

Plasma－reducedPCswereo叫SlightりaffectedwhentreatedwiththeTHEFWLEXUVsystemfcrpathogeninacthJabon．1nvhT）ParameterSand  
StOrageStabilityweTeWellprurveduntiIday8aterbl∝通donation．  

【1】Polyolefjneacetate bags for pathogeninactivation and for storage of platelet concentrates，H Mohr TH Mu11er Flblksdorf，  
WHWaIker，VbxSa咽2004；87（SuppI．3）：70  
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DEGRADATIONOFHUMANHEPATITISBVIRUSDNA  

IN PLATELETCONCENTRATES  

BYSHORTWAVEULTRAVIOLETLIGHT  

ASREVEALEDBY REAL－TIMEPCR  
J．Kntiver－Hopf，H．MohrandT．H．Mtiller  

Blo（）JCcnLer（汀IhLLGen11LLnR山Cn）、ゝChLLr）Lcr”r NSTOB  

lllヽtitしtlじSpri11gじ．Ge‖11肌〉  

h）rヽJI日日ど黒か111しjnトしhこI11dcIBlしIh  c11dt・dic11ヽ1cJcs Dcし1tSCllC‖Rし）1cllKl一いl′eヽビ．V．＆Mと1い）Pllこ1l▼nlaI11t  

ResultsandI）is（tuSSi（）n   

FrompreviouhnvestJgLltionsitisknown thatPCRinhibitioncannotbeshowll  
hy；1ShortィaIlge HBV rciII－time PCR r2］．Thisiゝr）rOb；Lbly due to the dor［  
genoIlle reglOllaTl乙11yseLl■Thi、fjnding．、inとIgree－11ent With previous PCR  
山udieト WitllHTV＋1乙Hld r）；ln′0＼′irtlヽ B】り．T11those studies we found とI  

COn℃1とItio－1betweentheLlnこIl、′Sed、irLl】geno7nereglOnLLndinhibition（）fPCRiII  

Vil－u、－i－1fteteJs乙l■l叩Ie、乙直er r）ho10dyn乙ullie treと1tment r3－5l．Tn the preMlt  

吊uLl〉′theefrectorUVCtre乙ItmentOn HBV－r）NAwil、eVaLuとItedbytheuscof  
LR－PCR・Anincl■eilSeJ乙＝叩）．coTlゝi／eOfll（）りりhこl、ePlllrSWこI、こl、ufricicnttLIl．get  

to d川10nnmte the erfect or UVC treLltnlent・心、eeni一一 f7gurel、the  
rLuoresccncc cun］eu）ftre乙Itedゝil一一IPle‥hiftet t（）WilrLIh highertlyCle rlul11ber  

VLIlueゝCOmPと11－edtountreLlted←LlnlPIc、・A‥howni一一nguI．e2．thePCR  
were］owcl・ed rroIrI］0りW toユリilrtCr treとItmentll′ithり．4J／clnコor uvc．i．e，  

fl－州1乙IPPrりX・川xE7／＝－1gcn川－1CC叩1Cヽt（－＝）xE5／Illt．   

Conぐ1usi（In   

′1’hl一作、即＝e、し111、し1ビ‖1川1、けこIlビ 川iVIlし1しIeiしこl＝し1  

しlビど1■とl（lこIti川1山、lビⅠ■し’Vて二lI－eこ曲1即し  

ThI、Ⅷgぎど、l、1l一山【川＼′’i11小皿宜t甘IICe‖ll■山Cヽl、  

＼ビ】1＼iti＼・elいし＼／「liヒllし  

Introd11Cti（〉n   

Tre乙It111entOfplこIteletconcentrこIteS（POusingdortwLLVe  
ultmvio］et］ight（UVC）hこL→been do、Vn tO etTectivcLy  
inこICtivLlte WVerこ11r）LlthogerlS‖ト7nこ1Ctivation（）f humこIn  

hel）乙Ititi、Bv．ru、（HBV）h（）WCVCrCOu）dnotbeprovenup  
tonow．hecこIun：tllerehnoinrecti＼1Ty乙lトSこ1yこ1Vitihble†’l）r  

HBVL ThetLlrget、tlJuCture、in t］VC tre乙Itrr［entOrViruSL・S  

i、it＝一uClei‥1Cid▲l－1こIClivこItil）nOfviru→C、therer（）reTl1．ght  

hcしlし、tenmiIICdb＼′PCR．  

Materialilnd～′leth（Ids   

PCin由一r乙Ige nleしIiur）1SSP＋（M乙lい一Ph；lnllこLl＿llngen．  

Ge‖11ilny）cりntとIi－－tnぎ 乙Il）Pr（伏 うり¶ plこl川1こl＼～・CrC  

PreP乙Iredrromr）川）L＝）f5butTyい一乙Itヽ．FroI11eiLChP（1  

1コOll11weret「iHl→†1err山t（）CtLIVIvinylこICetこLtehこIg＼r…‖1  

M乙IC（）Phこlr－－1Ll（Ⅰ一川ざC－1・Ge■・肌＝1y）・In tl－tゝ 吊uJ＼′・  

t■’Cat－－－川上両川UVCliビhtⅥ・こl＝1Cげ（）t‾†11Cし1≠7itllし1ifl■い→州t  

し1いSCゝ 川1LIBSt（ト11lしItllin乙Iti川1dい・iしじ（GR（）一三REl」．  

Ettlingen．Germilny），Routi11elv UVし1tre油11C‖t  
〔l（”eWithとIJow（）r（）．LH／L・nl二．ThcQ［ん川1PBl（）l）JMini  

Kit（QIAGEN．HilJen、Gcr＝l；uly）wil、u皿1fbL．in）1こItion  
（）†1【）NA†、「川－－こI11、こItlll）1eヽ．F（－rl（）nぎーr川ぎC rCこlトtitllC  

PCR【lJR－P（1Rlthel＿iぎhtCyclel’l…＼u＼CJ（R（）CHE．  
MこIn11hじi肛（icn11；川）リ．P「i111じl，ヽ州し1上1＼′hr吊i／と両l）nlll→し）トビヽ  

lVCreゝ）′11tllC、i〃しIh〉・TIBM（）1－Bl（）いRcl‾li■－、Gcrtllil11）7）．  

Primerト1仇′ereトelectⅨ＝－orthenし1しLeoTideIl（）dtionヽヰ1to  

21H70f．thecirしulこIrHfiVi！en川11e．   

Rel■erenぐeS  

l．M（）h［．．II二GrLL＼で111iL‖ll、U∴BLI＼Llr．＾∴To）kヽdort●．T：．：WIL）kL：［．W，‖．  

こItldMし11lcl・．T，lI．  

SIcl▼川′こIt＝■－りtPtl11e】しtし（川しい1tl’こl【e、tl）rl汀批圧止（‖1＼＼Hhトh川lⅥ山ビ  

ultl■uV山k＝iぎhl  

VりXSこ＝ぎ▲（2（）り7）里（Sし1【叩】．り51  

コ・K■1Li、’e←ⅠIl）Pl’、J∴R山ししkビ1■Kk‖1．ノ＼∴I－1＝1hl・山1t．B∴川Jト′1（）ll－＼ll．  

Gし1u高一－しhl）Xe川tlh＝－tl－eぎ川川－1Cjl－J肌11い11、し叩1it－11jt〉l）l’、i－しl、ビ、  

1（－Phl）11）d〉rl－とImiしtlてこItrllC111  

Tnrunonゝther．Trこ1nヽf、し1nOn＝lled．（】t）t）7）212］3  

3・Knuvcr～［lopr，J∴Vogり．andMohr．H  
Theinflし1enしL：OrPhotodyniLnlictr〔とItnlt：nt川一theg州川一一eil－1d  

thc川tt・しtt、rl【y（汀p川■…、’】1■し1＼B川  

Tl■州止1＼i州し‖n呵し1Cビthil－】（）ぎ】qし一C（コ（）（）t用（S叩P】．】Jリリ  

4・KnしiverlIopf．．J∴ML）hI．．Tl．ilnJML川eT＼T．tl．  
Phいtりd）・■－州－】し＝一山i、こIli川－いf、h＝－1u＝h叩正直B、′i】1し1、＝叩h＼＝－こI  

ilゝ■・ハ・e血dl－）′tl）I－ぎ1こ11－ぎじPCR  

VりXSこl■－ビ▲（2（）（）5丹刷封1【叩】．】）1（）  

5．K雨iveEL－‖叩u”（h．Ll∵enli111】l、しT∴MりhI＼tl‥lIndMしIHLtr．T．1I  

Ph仙一山rt－乙血しi■－こlしtt…l…lりf’hし1【－1⊥11－h叩11ti＝＼B、rt■し1＼i－－lllu、「＝⊥  

l・CJtlCCJIll山止tい－－－し川t■▲こItビ、こl、1・ハビュl】山h、・】川lぎ■▼こ…どじ「…1＝＝－叩い  

Tl’川爪lヽ1（－tlM心山Jnビ（コ（）（）（－）ii（SしtPP】．1Jhう  



THERAFLEXUVPLATELETS：  

NOTHINGBUTUVCuGHTANDSTRONGAGITAT10N  

H．Mohrl，U．Gravemannl，F．Tolk＄dorf2，W．H．WaJker2，T．H．M〔‖erl  

PIJJp05e  

B100ddonations maynotonlybecontaminatedwithviruses．e．g．HBV，HCVor  

HIV．［naddition，theymayconta；nbacteria Thisis especiallycrucialforplatelet  
COnCentrateS（PCs），because they have to be stored at room temperature，at  

WhichbacteriacanmuItipFytohighIeveLs［1，2］  

ShorトWaVeultravioletlight（UVC．waveIength range■200－280nm）is germicidaI，  

but10WUV－PermeabiIityhampersitsuseforsterilizingPCs Asimplemethodwas  
developedwhichovercomesthisIimitation．  

〟如e血Jざ∂〃d〃e的○由  

Plasma－reducedPCsinstoragemediumSSP＋（VOlumeapprox．350mLplatelet  

COnCentrationapprox．109／mLplasmacontent30－35％）werepreparedfrompooIs  

O†5buffycoats【3］．PCvolumewasapprox，350mLThePCswerespikedwith  

approx▲102－106CFU／mLofdifferentbacterlaSPeCiesorupt0107TCID50／mLof  

lipid－enVe10Ped or nonenve10Pedviruses OtherPCs werespiked wlth5×106／mL  

Peripheralblood mononuclear ce‖s（PBMC）．The PCs were filledinto UVr  

transparentplasticbagsandirradiatedonadevice（Fig．1）．equippedwithmercury  

VaPOur tubes emitting monochromatic UVC－1ight（WaVelength：254 nm）The  

device was equipped wlth an orbitalagitator．lrradiation wasfrom both sides of  
the bags．UVC doses applied were up to O．6J／cm2（approx．90sec）．Duri咽  

treatmentthePCswerestrongIyagitated．Bacteriaorvirustiters，PBMCviability  

and pIateIet parameters were determined before and afterirrad．ation．Each  

experimentwasrepeated3－6times．Resultsaredepictedasmean±SD  

Fig．1：lrradiationdevICeforUVCtreatrnentofPCs  

Fig・2：lnactivationofSLepidermidisinPCaliquots（1100r280mL）byirradiation  
WithUVlight：fixedvs・l00Selyplacedirradiationbags（a）；dependenceofbacteria  
inactivationinl00Selyplacedirradiationbagsontheagitationspeed（b）．  
n＝3，m8an土SD  

8a亡tOria  ChさーさCt一州Stics  Grさm  Numborp†  l spiko  8acT／AloH  Romさrk  SPO¢ies   ＄tさin  ○叩OrlmOntS  （CFU／mL〉  rosult★   

且CO′OUき  ＝    ニ ■ ＝ ＝  …  POS  12   l00－140  

1un写tl】耐○…   

E¢○〟   さOrObi¢   nOg  12   36・も5  12＄t一両18  

〝．p〃OUmO〃血■  bc．8n■OrObic  nOg  12   85・140  12＄tOrllo  

F■Cn●雷  anさOrObic  nOg  12   61・100  12storilo  

S．■UTOU唱  佃忙．8n80rOblc  PO＄  22   60・110  22＄tOnlo  

ぎ．0pJdorm〟ガ5  hc．an80rObic  PO＄  22   74・21（I  22st馴刷b   

劇rp′Og●n■才  I8C．an80rObic  PO＄  12   118・194  12storllo  

斤e5リノI5  

Pathogeninactivation was enormously enhanced when the PCs were100Sely  

Placed on aquar［z platelocated between the twoIayers of UVC tubes of the  
irradiationdeviceand，inaddition，StrOnglyagitatedduringirradiation（Fig．2）．  

UVC－1ight atO．3－0．4J／cm2（irradiation time：aPPrOX，1min）reducedthetiters o†  

allbacteria tested by approx・5－6LoglO StePSL PCs spiked with approx・100  

CFU／m10IbacteriavverereproducibIysterilized（Tab．1）．lnoneexperimentwithB，  

CereUSthe PC was sterile after3but unsteriIe after6days storage，This was  
PrObably due10SPOreS Of B．cereus that are more resistant to UVC than  
Vegetativebacteria．  
UVC sensitivity of the viruses tested was not so uniform（Tablel）：The smaFI  

SlngIestrandedRNAvirusesVSV，SindbisandWNVwerecompletelylnaCtivated  
at approx．0．3－0．4J／cm2．Remarkably HlV－1（alsoa sma”single－Slranded RNA  

Virus）wasonIymoderatelyinacIivatedatUVCdosesuptoO．6J／crn2．  

The sma”nonenvelopedl）NA viruses PPV and EMCV proved to be very  

SenSitive．CompleteinactjvatjonwasachievedatO，4－0．5J／Cm2．  

With the exception of HN－1．SHV－1was more resistant than the otherviruses  

tested．This confirmsthati「generallargedouble stranded DNAvirusesarenot  

assusceplibletoUVCassma”erslnglestrandedDNAorRNAvjruses．  

PBMCprovedtobeextremeIysensitivetoUVCirradiation CompIeteinactivation  
WaSfoundatlessthanO，1J／cm2（Fig．3）  

PCpropertiesremainedalmostunchangedatdosesuptoO．6J／cm2．Thestorage  

Stabilityofthetreated PCsforup to6days aftertreatment（8days alterblood  
donation）wasmaintained（Table2）  

t’S■叩l一事（2よ10mLo▲dり一打Odr■Wn8什訂3dM‖＝■一事椚22℃  

‥：甘粕山肌＝鵬t●r3d●Y＄嚢tOr叩O   

Tabl：Ster”izationofPCsspikedwithdifferentbacteriaspeciesbyirradiationwith  

UVC（0．4J／cm之）  

Viru5   G8nOmO  Lipid  Mod0lvirus  Log－。rOdリCtion    Env010Pe  †or  IさCtOr   
∨朗而ul轟rStOmatitis  X  

（VSV）   
∃≧6■41   

Silubi＄（Sindbis〉   SSRNA   X  5．55   

Wo§tN“○（WNV）   SSRN▲   X   HCV   5．24  

SSRトIA  X  1．36   
（HIV－1）   

SuidH01pOS（SHV－1）  d＄★★DNÅ   ×   HBV／CMV  3．57   

PorcinoPさrVO（PPV）  ＄SDNA  ParvoB19  ≧6．42   

Encophalomyoc▲†diti島  HAV   5，73   
（EMCV）   

Tab2：lnactiYationfactorsofvirusesbyirradjationwithUVC（0．4J／Cm2）  

CoJIC仙5f0115  

1rradiationwithUVCunderstrongagitatk）nmaybeusedtoster”izeplatelet  

COnCentrateS atallghtdosethatisnotharmMtotheproduct＄．TheUVC  

doserequlredl＄0．4J／Cm2．lrradiationtirneisnotmorethanapprox．1min．  
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Fig．3：InactiYatjonofT・lymphocytesinplateletconcentratesbyirradiatjonwith  
UVC・Viability wasassayedbymixedlymphocytecurLure・  
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lNACTIVAT10NOF＄糊ALLNON・ENVELOP6DVIRU＄ESIN PLA＄MA   
REDUCEDPLATELETCONCENTRATESBYIRRADIAT10NWITH  

SHORT・WAVEULTRAV10LETLIGHT  
H．Mohrl，U．Gravemannl，）．KniiverLHopfl，F．T01ksdorfZ，W．H．Walker2，T．H．Mi川erl  

Afm  

TojnvestigateifsmallnonenvelopedvirusesinplasmaredLJCedplatelet  

COnCentrateSareSenSitivetoirradiationwrEhUVClight．  

J〃什Od〃Cげ○〃  

Smallnonenvelopedv汀uses（e．g．parvovirus819andhepat州SAvirus）  

are more resistant thanlipid・enVeloped viruses to most pathogen  

reductionproceduresusedforplasmaorforcellularbl00dproducts（1・  

3）． We have deveIoped a procedure to decontamjnate platelet  

COnCentrateS（PCs）byirradiatjon with monochromatic short－WaVe  

ultravi0letlight（WaVelength：254nrn）．1tis essentialthatthe prodLJCtS  

are notfixed and atthesametjmestronglyagitated durjng treatment  

（Fig．1and2）．Wefound thatthe procedLJreinactivates bacteria and  

lipid enveloped viruses．As the present dataindicate，Small  

nonenv010POdvirusosaroalsoinadivated．  

Flg．1and2：lrradiationdeviceforUVCtreatmentofPCs  

何針2：hactlVationof vesi・  
Cularstomatitisvirusby  
irradiationwithUVC（n＝．3）．  
Comparisonoftwotreatrnent  
modes：  
Fjxedbags（Champedbotween  
2quartzplates）vs・unfixed  
ba！，S（l00SモIyputonaquar【z  
PIate），bothwithagitation（100  

rpm）  肋fer由Jsand〃e〟lOds  

The vir01oglCaJinvestigations were conducted at NewLab BioQuality，  

Cologne，Germany．They were carried out according to CPMP／BWP  

guidelines268／95（”NoteforguidanceonvjrtJSVaJidationstudies”）and  

269／95ぐ‘Noteforguidanceonplasmadreivedmedicinalproducts”）．The  

PCRinvestigationswereperformedintheownlaboratory．  

Plasma・redLJCed PCs（Plate［et concentration approx．109／mL，Plasma  

COntent：aPPrOX・30％）werepreparedfromp00lsof5bufFycoats．The  

StOrage medium used was SSP◆（MacoPharma）．PCs（VOlume approx．  

350mL）inUVtransparentp01yolefineacetatebags（dimensions：19x38  

Cm）were spiked with approx．107up t0101TCID5JmL of porcine  

ParVOVirus（PPV，Strain ATCC CRL・6489（NADL・2），a mOdelfor  

ParVOVirLJSB19）orencephalomyocarditisvirus（EMCV，StrainATCCVR  

129・B，aTT10delforhepatitisAvirus）．ThethicknessofthePC［ayerwas  

approx．4・S mm．1rradiationwith UVClightwasfrom bothsides ofthe  

bags．TheUVCdoseappliedwasupt00．6J／cm2（irradiationtimeperO．1  

J／Cm2was approx15secトThe PC・SamPl餌Werel00Selyplacd on a  

quartzplatelocatedinthemiddlebetweentw0layersofmercuryvapor  

tubes em削ing monochromaticUVClight（WaVelength：254nm）．During  

irradiation they wereintensively agitated using an orbitalagitator．  

Agitationspeedwasapprox．100rpm．Beforeandafterirradiationvirus  

titers（expressed asloglO Of tissue cultureinfectioLJS doses  
小Ogl。TCID50”weleddermined．  

TheinfluenceofUVContheDNAofparvovirusB19wasinvestjgatedby  

long・range RT・PCR，uSing a LightCycler from Roche，Mannheim，  

Germany・ThモPrimorpairusedspannedaregion011028bases（approx．  

0nefifthofthegenomeofthevirus）・lntheseexperimentsPCaliquots  

Of llO mL were treated；dirnensions of theirradiation bags were  
12．5x14．5cm．  

Ffg．3：InactivationkineticsofPPVandEMCVinplasma－reducedPCsirradiatedwith  
UVC．（n＝礼  

lradjJ‘ondo臥t【」ノ川一】   

円g．4ニDegradationoftheDNA  
Ofparvov汀usB19spikedinto  
Plasma－reducedPCsby  
irradiationwithUVC．【n＝3．  
mean土SD）．  

尺eき〟Jb  

PPVaswe”as EMCVin plasma・reduced PCswererapidIyinactivated  

byirradiationwith UVClight：nOinfectiveviruswasdetectableatdoses  

higherthanO．366J／cm2（Fig．3）．Thelogl。redtJCtionfactorsdetermined  

exceedd6・4and5・5，rOSPOdively．  

ThePCRinvestigationsrevealedthatthegenomeofparvovirLJSB19wa  

degraded byUVC treatment：atlightdoses between O．4and O．6J／Cm2  

thePCRsignalwas reduced byapprox．75％（Fig．4）．1t remainsto be  

establishedifthisisindicativeofconpleteinactivationofthatvirus．  

AtUVCdoses upt00．6JIcrn2plateletfunctionswereonlymode（ately  

influenced，andthestoragestabilityofthetreatedprodLJCtSforupt06  

days af（er treatment（B days after blood donation）was maintained  

（Tablelト  

D■1■t■‖l▼■■dbn  い■■●■l－■1－1■l■■  P事y6■l■■lrl■dl■l州  
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CoIIC山sfon5  

lrradiationwith UVClightunderstrong agitationisauniqLJePrOCedure  

toinactivatesma‖nonenveIopedvirusesi11PCs atconditjonsatwhich  

PlateletfunctionsandthestoragestabilityofthePCsarenotimpaired・  

尺e′erence5  
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Tab・1：lrTadiationofPCswithdifFerentUVCdoses．1nfluenceonplateIetparameters  
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