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Con†ribu†ing†010YeC】rS Of s（〕fer Po†hogenlnoc†ivq†ed P厄SmO  

・・Rou†ine use worlwide：○Ve「∠ユ miHion MB Ptosmc］units†「OnSfused   

－Proven cEinicoleffic（コCV  

－1n－house processing  

－User friendIv†echn010gV  

New Deve10Pmen†s：  

MQCOtrOnic B2，neX†gener（〕†ion of細山mino†ion equipmen†  

一卜jewligh†s（〕urCe：LED  ・・Touchscreen oper（〕†両g sys†em  

（LighトEmけ†ing Diode）  －hl†egrcけed RF［D†echno暮Ogy  

・Op†imc‥wovetengh†（630nm）   ・－Fし川GMP－Procedu「e  

－Reducedi＝umino†ion†ime（15mn）・・CE Morked bv December2007  

Macotronic 82 M∂COt「0nicV4  
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MacoTronic B2  

Plasmai”uminationdevicefor   
theTHERAFLEX－MB PJasma   
Pathogenreductionprocess  

ecifications：  
Dimensions：  

Weight：  
Powersupp吋：  

Lightingsystem：   

Wavelength：  
Connectivity：  
Screen：  

Coo［ingsystem：   

● ODeratinclmOde：  
Deliveredenergy：  
Bag10adingmode：  
Capacitypercycle：  
Temperatureofuse：  

47x68x44cm（Widthxdepthxheight）．  

－35kg  
llO－240V，50－60Hz  

961ight－emittingdiodes（LED），4modulesof24LEDeach，2modulesperbag  
（double－Sideexposure）  

627＋／－10nm  

4USBports（rearpanel：3，frontpanel：1），1Ethernetport（networkconnection）  
5，5inchVGAco10urtOuChscreen  
Ventilationofi”uminationchamberbylaminarairf10W  

PresetasperTHERAFLEX－MBPlasmaprocedure  
ManuaIopenlngOfthedrawer  
2bagspercycle  
Air－COnditionedroom（20－220C）  

,eratin COntrOIs  
Lightsensors：  
Temperaturesensors   

Aねrms：  

4controIphoto－diodes（1perlightmodule）  

2pyrometersfordirectmeasurementoneachbagsurfaceandforambiant  
temperatureintheilluminationchamber  
Flashinglogoforoperatingstatus，SOundaIarmforerrors  

● Processcontrol＆traceabilitv：  
Barcodereading：  
Reportprinting：  
Cyclerecord：  
Backup：  
Networkconnection：  
lmpo「Vexpo「t：  

● Accessories：  

BaglDandbatch，PrOductcode，OPeratOr，POSt－labe”ingbarcodecontroI  

Cycleilluminationreportprovidingenergy，intensityandtemperaturerecords  
Upto8000illuminationsfilesstoredintheinternalmemory  
TransferofiIluminationfilesbyUSBkeyorMacoTrace（DataManager）  
TCP／lPprotocol，aSSlgnablelPadressthroughMacoTrace  
ConnectiontothelTManagementSystem（LIS）throughMacoTrace  
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USBbarcodeIaserreader，thermaltransferlabelprinter，rePOrtPrinter，  

MacoTracelicence，ethernetcable，RFIDmoduIe  

・Requlation‡S：  

CEMarking：  
ElectricaIsafety：  
Electromagneticcertification  

ConformitywithMDD93／42／EECexpectedforendQ12008  
ConformitywithEN61010－1expectedforendQ12008   

ConformitywithEN61326－1expectedforendQ12008  

Mc）COPhQrmQ  
F・59420MOUVAUX  



UGravemannl，M，Behague2，SLReichenberg3，HJMohrl，W・HIWalker3，T・Verpoort2，TH・Mue＝erl  

lBloodCenteroftheGermanRedCrossChaptersofNSTOB．［nstituteSpringe，Germany  
2MacoPharmaS・A・，Tc，UrCOlnglFrance 3MacoPharmalnternational，Langen，Germany  

Treatmentoffreshfrozen plasma（FFP）冊th MB（methyLene blue）andl■ghtlSa PrOCedure used  

for thelnaCtlVatjon of blood－borne vlruSeS for more than15years MB plasmaIS Currently  

PrOducedlnSeVeralEuropeancountIleSuSFngtheMacoPharmaTheraflexMBpIasmasystem  

Hlgh－1ntenSlty10ng－llVed Lrght－emlttlng d10des（LEDs）are nowavallable on the market 血1ICh  

mghtrepIacethesodlumVaPOし廿Iampscurrentlyused■nthe MacotronlCdevICe（MacoPharma）  

The purposeofthlSStudywastheflrSteValuat10nOfa nevJydeveloped LEDllIumlnatIOndevICe  

（PLCturel）wthrespecttovIruSlnaCtlVatlOnCaPaCltyandpFasmaquallty  

Treatmentwasdone■nthe TherafLex MBplasma bag systenl（MacoPharma）contaLnIngleucocyte－  

deplet10n fTIter PlasmafTex MB pLLl（85ト」g MB）lllumLnatIOn bag．MB deplet10n fllter Bluef［ex and  

Plasma storage bag ForInVeStLgatlng Plasma quallty3plasma pooIs were each prepared from3  

dlfferent sFngle donor unltS Plasma was dlVldedlntO threellLum［nat．On bags andl‖uminated on the  

LED devICe Samplesweretaken atdlfferenttlme POlntSOfI”umInat10n andfactor V‖and flbrlnOgen  

p；（C［auss）weredetermned  

ForlnVeStlgatlng VlruSInaCtlVat10n CaPaClty PseudorableS VlruS（PRV）was splkedIntO FFP（n＝4）  

resuFtIng■n a t■terOfapproxlmateIylO6t■SSue Culturelnfect．ousdoses′ml（TCID5口／ml）The v．raltlter  

WaSdetermned fromsamplestakenafter51015and20minutesoflllumlnat10n Onthe LEDdevICe  

FnfectIVity was determJned by endpolnttltrat10n uSlng a Vero ceIICPE（CytOPathlC effect）assayln a  

PreFlmInaryrunthecurrentlyusedMacotronlCWaSCOmParedwIththenevJlydevelopedLEDdevICe  

VirusinactIVat10n WaSInVeStlgated usFng the PRV an enve10Ped double－Stranded DNA v［ruS．WhlCh FS uSed as modelvLrUS for  

HBV MB／lighttreatmentuslngthe LED－basedl11umInat■OndevLCe reSultedIn anlnaCtFVat10nOf＞4FogstepsofPRVafterlO－15  

mlnOf州umlnat10n（dlagraml）ThedevICelSatleastaseffectFVeaStheMacotronlCdev■CerOutIneEyusedatpresent  

Tablel：Inactivation klnetICSOfPRV（n＝4）  

山河   0  5  10   15   20   

（n℃Qn・①）  6．16・0．23   4．64・0．68  ≦2．41・1．65  ≦1．75・0．38  ≦1．5410．00   

d：Or  1．52   ≧3．ア5 ≧4．41  ≧ 4．62   

叫ingtilT℃【m  

l喝DTCIDsD／l河  

lq訃O r∝lldionf  

PlasmaquaIitywasonlyslightlyaffectedbyillumlnatlOn FactorV川wasdecreasedby17％andflbrlnOgen（Clauss）by14％durIng  

anl‖umination of20min（Dlagram2）Results are atleast comparable to or mIght even be better than those for the MacotronlC  

devICe  
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．LED devICe  

＋Ma：OtrOmC  

0  5    10   15    20  

‖luminationtime【min】  

00：00  07：12  14：24  21：36  

川uminationtimモ【min】  

28：48  

Anew，COmPaCti”lLJminationdevicebasedonlong・livedLEDswasdeveloped ThepreLiminarydatasuggestthatthisLED  

deviceis comparable to the Macotronic device with respect to virusinactivation capacity and preservation of plasma  

quality．11luminationtimemightevenbeshortenedbyusing81ishighintensityllluminationdeviceL   



hreeyears’haemovlgilanceofmethyleneblue－treatedfreshfrozenpIasma  
noincreaseintransfusion reactionincidence  

DeneysV．1】2，LambermontM．2，LatinneD．1，GuerrieriC．1，BaeleP．1  
1TranfusionCommittee，CliniquesUniversitairesSaintLuc，1200B「usse［s，BELGfUM  

2serviceFrancophoneduSang，BelgianRedCross，BELGIUM  

Back8rOund  
Due to stringent donor selection′  
labo「ato「y testing and pathogen  
inactjvation procedures′fresh frozen  
Plasma（FFP）offers a high deg「ee of  
ViraIsafety．In BeIgFum′ On［y non  
remunerated  vo［unteers  are  

recruited as plasma，PlateIets and  
b100d donors．Pathogeninactivation  
is a proactive strategy designed to  
inactivate a pathogen before it  
enters the blood supply．MethyIene  
blue－Photoinactivation was choosen  
by the BelgIan Red Cross two years  
ago （Theraflex MB plasma －  
MacoPha「ma）  

Methods  
Untilmid2004，Only soIvent－detergent FFP（SD－FFP）was usedin our teaching hospital．BM－FFP began  
to be transfused to our patients thereafter．Since nearIylO years′ a‖ tT∂nSfusK）nS Oflabile b100d  
PrOducts are checkedfortheappearance ornotofan adverse event．  
In this study，theincidence and the seriousness of adverse event after BM－FFP transfusion were  
COmPared with those observed with SD－FFP．  

SD－FFP   BM－FFP   

Period   2003－ 2004   mid 2004－2005   

NumberofFFPunits  
transfused   

5101   5660   

Numberofadverse  6（∂）   
8（b）   

reactionsafterFFPTFO  

Incldence of reaction 0．12％   0．14％   

ミ Resu托S  
．1（a）：benign a［［ergicreaction（n＝4）  

mode「ate allergicreaction（n＝1）  
NHFR（∩＝1）  ’ 

l■！  1（b）＝benigna［［ergicrFaCtion（n＝5）  

・J  mOde「ate a［lerglCreaCtion（n＝3）  
NoTRALIepisode（any previous  

PregnanCy／transfusion＝COntra－  
indi⊂ation forplasma donation）  

Discussionandconclusion  
Nosignificantincreas？inadverseeventinciden⊂eWaSObservedafterBM－FFPtransfusion（Odds  
ratiol・2）andthese「■OuSneSSOftheseeYentSWaSCOmPa「ab［e・Thec＝nicaleff庖CyOfbothFFP  
WaS Similar：both procedures havellmited effects on coagulation factors（espe⊂ia＝y on  
fibrinogenandfactorVIIIforMB，OnPrOteinSandaIpha2－antip［asn「inforSD）・  

Fina［［y，Plasma pooling may have the undesirable effect ofin⊂reaSlng the risk of transmitting  
Virusesthatareeitherresistanttothe processorhaveescapedthevirucida［process．  
The haHmarkofMBte⊂hnotogyisthatital10WStheviralinactivationofsingledonorunitsofFFP，  
Offe「ing reassurancethatnoin⊂reaSedinfectiousrisksareadded dueto pooling．  
Thisa⊂ruCialpointin te「mofpubIi⊂healthsafety．   



8血血咄帽■仙01M01di切付姐A乱打A軸仙雌Of  

l‘c－Md血鱒仇亡丑Iue  

－－－‾二 
こ こ・－・三  

二 
（BIueflex）＿ More than4ml”ion units of plasma vvere transfused vvIthout any   
UnuSualadverseeventreFX）rted 

AlmOfthisstudywastoprovethetoxicolog．caIsafetyofMB，ltSPhotoproducts  
azureA，BandC，andthatofMB－trea！edpJasma 
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M▲ld    甘tt血山胡 Mhl七■1仙 Ttm▲1一別■  

p．0．  p．血．   l」Y．  l．▼．  

Fg3Me訂J∝0欄町dr叫水餅αd桓訓嘲a陶血na血24hlVl－≠g蘭d20r■唱M的b均W吋1t■nr癒S  

封hl．v．1  封   ▲8  
ln九は10n  ¶－亡■吐血血g什I  

丁ユ   タ占   

叫MlrEh■hrToddけ什on血血Sh鵬▼址b  
Md叫印モーl■tl■dMd叩頭t恥亡丁血dpl叫皿1  

Rg2R伽Yd－●C一七血■■d叫OnO醜け帆¶e r∝0岬yl帽Se血ndin和昭」伊卸町「a他職帥1gαal   
admれ如憺Jl中DJ訂d24hl．≠叶≠JSにれ虞ado論抽d孤n唱M馴咽叫W吋1t・Unne．触．叩TIS．画i．汀Ⅶ8W慮餅   
andh山刀∩紬㈱那画．¶or血ch☆yl脚叫「加lnOlg訂Sal心血鮪Oir血庖b「  

1．PharmacoklnetLCS OfljC－lat＊led MB a代er24hlnfusion we†℃deteTminedin T，m，，  
T12〔landT12r3rt nd［Cated 

－blPhastcellm［nationofMBwithan［nltialha困Ifeof3mlnandalon9erterm軒1alha削げe  
Of12．6h（male）and16．O h（femaJe）   

－1essthanl％radioactivltylnPlasmaandexamlnedorgans   

－ExcretionofradioacttvitywasalmostcompIeteafter96h   

－nOaCCUmulat■OnOrStOrageOfMB  

2．Thenoobservedeffectlevel（NOEリforthefetaJorganism was4mgand6mg／kg  
b．w．／dayInratSandrabbH：S 

3．ClastogeniceffectsofMBandAzureBwerefoundlnVitro 

4，NogenotoxICeffectson bone marro叫Peripheralb毒00d ce［lsand hepa‡ocytesa吾er  
appl■Cationof20mg／kgb．w．MBandAzureB 

5．No sLgnS Of両tolerance or sensitizatlOn afterinfus10n OflLJM orlO LJM MB  
Jight－t「eatedplasmabeforerernova10fMEiandphotoproductswereDbserved 
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Fl瓢re†Gkblst甜USO†「劇即MBF髄一丁lau9算  

8■k■■ビ 11td■  TI一叫 叫1仙t  
叫  

Adsorption，drstrrbutionandexcre巾0nOf14C－ねbeiedMBfollowing24hinfusIOn  
Wereinvestlgated at a doseleve10f20mg／kg body welght（b・W・）in rats 
ObservationtlmeWaS96hours 

StudiesonteratogeniceHectsweredonebyintravenousbolusmJeCt‘onofMBinto  
ratsandBeagLedogs・MBwasadmnistereddallytothedamsat4，12，36mgJkg  
b．w．（rat）and2，6，18mg／kgb・W・（rabbil） 

lnatolerancetest5mI／kgb．w．ofauto10gOUSLlght－treatedplasma（lorlO LIMMB）  
wasadm［nisteredto5maleBeaglespergroupbyintravenousadm価strat．on・A代er  
21d3dogs／gro＝PWeretreatedagainandsac輔Ced24hlater・Hematology，C［inL  
caIbiochemistry，andelectrocard■OgramWereeXam．ned・Acompletehistopatholo－  
gywasdone 

MBandAzureNB／Cweretestedn：bacterial（eVerSemutationtest（Amestestい∩  
vItrOmammaLianceElgenemutationtest，lnVltrOmammaLianchromosomeaberra 
tiontestwlthhumanlymphocytes，inv■VOmicronucleustestwithratbonemarrow  
andperipheralbloodce＝s（20mg／kgb．w・．24hlnfusion），lnVivounscheduledDNA  
Synthesistestinrats（20mg／kgb・W・．bohJSrnfus．on） 

□cllnlc■」∪80 □Nod「ltれ〝t叫d鵬■旭iylI鵬dV亡d  

F匂4叫m咽相加ね血tykm■－ⅥVO威しd由w鮒坤eリリe Cよ：J虚0柑訂eba望d卯憬○憮hddNO巳＿md消刑d  
d鴨dl臥や（d伊tm劇嘲1q¶旧＝12w桝ksto∝瑚訂da「耶ー血dn⊂d叩乳陀dO・1帽卜個人g【氾dyv吋l；6un呵  
MBpl狙’11句 ∩く）tO叫m（d，仇血e仇esal叫m訂伊nSa帽由鎗d加憬㊤hぴ1gt（b常t細  

Thresholdsfornoor10Wt（〕Xic町OPe止IeSWhich occurTedafteradminIStratlOn OfMBln  

PreClinlCdstudleSVarleddeperdingontheamountofMBapplicab［einthespecifictest  
SyStem．T卜℃yare＞160to200，（：伽foLdhlgherthantheestimatedcinicalex匹）SUreOfMB  
aた訂lnfusionof6unitsMB－1ightt佗at∝咽asma 

1  W，anlSOneta2003甘ansfus0∩431322－1329  

2  Pohe（eta）20041TansfusMedHernother31（SUPP 3）1r8EIPS3（】5   



Backg和und＝Duringthelast15yearsthemethodusingmethyleneblue（MB）toinactivatevirusesinplasmaTaSCOnStantIyiTPrOVed・lnvented  
bytheBIoodCenteroftheGemanRedCross，ChaptersofNSTOB，lnst仙teSpringe，theinitialprocedu「elnCluded：FreezIngandthawingto  
releaseintracellularvirLtSeSfromleucocytes・add汁bnofaproportionalamountofaMBstmlSOIutjontoafinalconcentrationoflHM・andsub－  
SequentOne－Sidei”umlnationforonehourwithfluorescenttuヒ治S．  
Ajm：TheaimwastoimprovetheorlglnaJmethodtofaciIitatetheimplementationintheb100dbank．  

WNV   F18Vi   5，78●‘  

8VDV   Flavi   5，小l“  

HogdlOIera   F18Vi   5，92▲■  

PRV   Herpes   5，48“  

Herpe＄S血plex   Herpes   5，50t■  

80Vinehorpeき   Herpos   8，11‥  

Som仙iForest   Toga   丁，00●■  

S亭ndbis   Tog8   g，73’  

ln仙enza   0州10myXO   5，1■  

H8V（Duckml】do  l）  Hepad＝   ＞6J  

VesicularSton18t  托is  Rhさbdo   4，8！l●■  

Ca‖ci   lCalici 3，9●■  

SV4（I  P8POVa  4■   P81V0819  P8Ⅳ○  5■   ーMohroI■】lmm…Obgic■‖nY＝鴨川On■1i，5，2叶I12）；？3・85   ‘け山●dby▲Ⅶly●llロlo■¶●dillnilt鵬T●戒GmbH   ‘l●d●dbyPro†．Chrl鵬bnTREPOlt叫IMSヒR■Unitコアl，Ly【川，一円叩○   ▲tほt●dundorprodl｛tbneon朗bM   ■・ l■ ■こ ■    11こ  一  

P［asmaquality  

＄dotym■rgimねrtoxici吋什○汀l血vル○さtudi08  
W附IM88ndHB・打○■tOdp】a8mさ  

ql■■1－■1量111■■■ ヽ■■■Ⅳi■瑚 ヽ■■【■t  
；i㌫ん  

■d■blll一口鵬甘b〝叫■■鵬■b叫…  

S叫m且勺in8brto山城y佃jn血凱lくゎ8W帥叫如bll●C■b血沈椚＝川  
b8細dmth●th帽血l由一にだLlⅦOb8●Ⅳ8d鵬dlか■¢－■ob釘）飢dLO巳▲bw●■  
d）80～8d■l●q血1（鵬帥m■lh■nOgb帥¶1叫【2w●■btoカdM如d■nOMⅦl  
elhk最lo耳氾乱一r●d Ol掴M抄k；lbody w叫かt（＝8∪相丘d MB pl且訓l叫  
トbto山叫OCOU■▼由．tho帽b巾仇●■d■yl†喩喝In51帽ba■■don廿■hl匝血g81翁t由   

Pohl■l■d200ヰ¶椚†u8MdHm汁h甘81（乱p再ユ）1－84，PS3（B  

F・瓢■e5叫m叩n†Jt呵dMdhリ㈹RL檜  F匂し搾8Gd劇dd岨D川蘭鵬×MむR85∩Ⅶl▲弘  F¢′e7M叫Ⅲ8Lめ「∝11dmbyE〉lLdb▲穐「血m  

ResurEs：W仙thecurrentTheraflexMB－Plasmaprocedureprt）Vk］edbyMacoPhamatheprocedureismarkedUimproved．Theeliminationof  
k！uCOCyteSisrealたed bymemtxanefilVation，MBisaddedasanintegrateddrypi”，andresidualMBandphotoprt）ductsareremovedbya  
SPeCialBluefk）XfiFterlThespecia”ydes短nedilluminationdeviceNaco廿onic）ensurestreatmentunderGMPcondrtions．111uminationdoseand  
jntensityareconstan町monkoredandtemFX）ratureiscontro”ed．Theuseofsodium10WPreSSurelampsasim叩）Vedlightsourcesa”owedthe  
reductionofthei‖uminationtimetoabout20min．  

Thecharact訂istk：featuresofthesystem訂e：  
1・Virusinac仙atk）nOfenve10F治dvirusesshowsareductionrateofatIeast510glOsteps．『igure4）  
2．PIasmaquality：OnlyfibrinogenandfactorV”larereducedbyabout20－25％．（Figure3）  
3・CIinjcaluse：Morethan4mi”ionMB－廿eatedplagTlaSWeretranSfusedwithexcellenttoleranceande惰cacyln   

SeVeralcountriesa”overtheTOrFd・『igure6）  
4・MBandphotoproductsareeIIminatedbymorethan90％usingtheBlueflex何ter：（Figure7）  
5・lbxico10gy：lnvestbationontoxicologyofMBandphotoFXOductsshowedahighsafetymarginfortheconcen廿ationused．（F由ure5）  

ConcIusions：The MacoPharmaTheraflex MB－Plasma represents an efficient，Safe，and easy to use system which  
generatesvirus－Safeplasmaofhighquality．   



Thevirucidalproper（iesofme［hyIenebIuehavebeendocumentedsince1930・In1991，（heSpringelns［i［utedeve／opedaphoto叫′namicme［hodto  
inac（iva（epathogens，Particular少Vjruses′k7humanplasmauslngmetrty／eneblueincombination with visible／匂hE・MacoPham7a hasjmprovedthis  
me（hod and deve10Ped d7e THERAFLEX MBrP／asma ystem consjstIng Of the Maco打Onici／lumination machine′（09eEher wi（h an appropria［e  
d／5pO5∂b厄5er／0り）∂抽09en′e山c〟0∩∂ndremov∂／orre5旭u∂／me〟叫ene仙efo∂／e帽ノ／e5Sr厄∩4柑／unれ  

This me〟10dis known（O be effective on viruses as wellas o（her documented pathogens，aI（hough reducing slゆhtty the ac［ivi少Of c10［（lng  
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