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Viruscontaminationinhumantherapeu－icsisofgrowlngCOnCCrnaSmOretherapel】ticproducts  
fromanimalorhumansourcescomeintothemarket・Allbiophamaceuticalprocessesarerequired  
tohaveatleasttwodistinc－viralclearance5tePStOremOVe、′iruses・Mostofthesestepswork  

、VeJlforenvelopedviruSeSandlargeviruSeS，Whethere11Velopedornot・Thatleavesaclassof  
SmalInon－enVetOpedviruSeS，1ikepaⅣ0viruSeSandhepatitisA，Whicharenoteasilyremoved  
bythesetypicalsteps・Tnthisstudy，WerePOrtthejdentincationofthmericp？Pddesthatbind  

SpeCincallytoporcineproT，inlS（アPV）andtheifPOtCntialusetoremovedhsvlruSfbmprocess  

SO】utions・A）loffhetrlmenCpeptidesisolatedcompletelyremoveda11detectablePPV丘om  
bu晩rintheむstninecolumnvolumes－COrreSpOndingtoacleaTanCeOf4・5－5・5logofinftctious  
ViruS・WhentheviruswasspikedintoamorecomplexmatrixconsistlngOf7・5％hurnanblood  
Plasma，OneOfthetrimers，WRW，WaSabJetoremovealldetectablePPVinthefirstthree  
COl111m、′Olumes，aaerWhichhumanbloodplasmabegan10interftrewjthlhebindingofthe  
ViruStOthepeptideresinLTbesetrimerresinsremovedconsiderablymorevirusthanweakion  
exchangeresins・nereSulLsofthisworkindicaiethatsmallpeptideligandresinshavethepotential  
tobeusedinviruSremOValprocesseswhereremovalofcontaminatLngvirusisnecessaryto  
ensureproducIsafbfv．  

1．Ⅰ血roduction   

The removalofviruse5フPathogenicmicroorganjsrns，aT）d  
toxinsisanimportantprobleminthegrowlngareaOfhuman  
therapeutics・Everyyear，mOretherapet）ticpro血ctsareproduced  

丘om anima7，human，Or Cellcu）ture sources（1），Zuld these  
SOuTCeSCOntainanjnherentriskofviraJcontamination．Thera＿  

Pet）dcproducts丘・Omhunanbloodptasma，antibodies，albumin，  
alld fhcIOr VIlI，JuSt tO name a ftw，COuld beinfbcted with  
hllmanimmunodeficiency 

． 

OIrmOreemerglngVlruSeSthathaveyettobeideT］ti余ed（2）．CeJI  

CuJturesareo鯖encotltalniTutedwidlretrOviruspaztjcles，belong－  

ingtothefamilyofviruSeSLhatincludeHrV（3）．Cellcu血re  
lineso鮎nusedinLheproductionofhumar）aTltibodiesrnay  
C（舶血Ⅴ血sessuctlaSmu血e㍗Ⅳ0Virus（MVM）or叫Ome－  
galoviTuS（4）・Wbilethi5COntamlnat10nhasbeengreatlyreduced  
SincetherequlrementOfstrictcharacteTizatio7］Ofce11culture  

linesandthecare嵐山screeningofhumanplas？adonors（3）、  

thehskoflowlevelsofcontaminationstillexIStS．   

TheFDArequre5thatanyprocessthatusesmaterials丘om  
livlngSOurCeSmuSthavetwoviralclearancestepstolowerdle  
risk ofco－1tamination（5）．These steps must demonstrate a  
distinctmechar）ismofviruSClearanCeandachieveaminim  

Of4logremoval，Or99・99％・Therearetwobroadcategories  
fbrviralclearanCe，inactivationar）dremoval（6）．hactivation  
isoftenperfbmedtowardthebeginnlngOfthepur抗catiot］Of  
ather叩eutjcaLndcouldinvoIvealowerlngOfpHorheatlngOf   

theproducLBothofdleSePrOCeSSeSWOrkwel】agalrLStet］Veloped  
ViflBeS，butcautionmustbe也kentonothmthedes血dprotein  
PrOduct・ViruSremOValiso鮎ndoncattheendofaprocess  
弧dmostcommo山〉′uVOIvesn肌0伝加donor血e如alproduc【  
directlybeforeformulation＿Nano丘1trationwofkswellforviruSeS  

Oflargesize・However，SmallviruSeSlikeparvoviruSeSareO鮎11  
0fapproximate】ytbesamesi茂aSぬeproteinprodu鴎m並ing  
itdifnct）lttoseparatethemby丘Itration（2）．Completeremoval  

Ofsmallnon－enVelopedviruSeSwith20nmporesize創tershas  
beenaccomplished，butthereis、slgnificantfbt11ingofthese  
Small－POredmembranes血atcanleadtoreductionsinproduction  

TateS（7，8）・F血ationofparvoviruseshasbeenimprovedby  
f］occulationoftheviruSParhclesthroughadditionofcationic  
POlymers（9）oraminoacids（10），Whjchal1owsthe11SeOflarger  
poremembranesthatdonotfoulasqujckly．ViruSremOValcan  

alsobeaccomplishedusing免mctionalizedmembranesurfaces．  

quatemむY amine grotlpS have been attacbed to王nembr弧e  

Su血cestofacilitatetheremovalofvirusesthroughanion  
exchangemeChanjsm（11H13）・ViralclearaTCeValida血may  

be achievedby conducting spiking expenments on nomlal  
PrOCeSSStePSuSedinthepuri貞cationofatherapeutic（i，e．，  

Chromatographycolumns，PreCipitation）（14），butcareshould  

betakenifachromatographystepIStObetlSedconcurrentlvas  

avjralciearanCeStepandapTOteinpuri丘cationstep・Ifboth  
uleVirusTandtheproteil］bindtotheresln，】tispossiblefor  
ViruSeStOaCCumulateinthecolumn・Withoutpropercleanmg，  
血eviruSnayelute丘・Om血ecolumninsubsequentbatchesand  
COntaminatethetherapeutlCprOduct（I4）．   

A魚nitvadsorptlOnisrarelYuSedtoremoveviruses倉om  
processstTeamSbecausethemostcommonaffhlityljgandsfbr  
Virusesareantibodies■AntibodiesareexpenSivetoproduce，  
OftencaJmOtW血standtheharshconditionsrequiredfbrthe  
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Cleanmgofprocessequlprnent，andca汀yaninherentriskof  
bcir）gCOntaminatedwithviruSeSintheirownright（3）．However，  
a伍nity血叩domha5beムappliedtotbereducdonorin鈷ctiou5  
Prio一鳩n．OmbLood（］5，Z6），andasmal］peptideligandhasbeen  
fbundtoremovestaphyloco∝alenterotoxinB，aSma11tox血  
tromE．colilysate（）7）．Smallpepddes’aremOrerObustthan  
antibodies，and they arealsoless expenSive and can be  
Chemicallysynthesized，eliminatingtheriskofviruSCOntaminaT  
tion．Peptidescanhandlethecyc7ingofproductionandcleanlng  
muchbetterthaTIantibodies，andbyuslngSmal1peptides，there  
isnothree－dimensionalstructurethatmavbedestroyedduring  
process．ng・lnthiswork，SeVeraltrimericpeptideshavebeen  
discoveredthatremovePPV舟omphospbatebufftredsalitle  
COntainingashigha57．5％h）manbloodplasma．ThepePtides  
WerefbundwheTlaSyndletic，SOlid－phasecombinatorja11ibrary  
WaSSCreCnedfbrligandsthatbindtoporcineparvoviruS（PPV）．  
Solid－pbaseljbradesallowscreenlngdrecllyotl仏e¢komato－  
graphicsupportthatwi11beusedasthesq）arationmediaand  
havebeens11CCeSSfむIinthediscoveryofmanyaffinitypeptide  
ligands（18－21）．The discovered peptides canCOmP）eLely  
removeanydetectab］ePPV打omPBSandcoJnP）etelyremove  
anydetectablePPV丘omthefirst3columnvolumeswhen7．5％  

humanplasmaispresenL．Thiswotkdemonstratesthatsmall  
pepddesmayofftranovelaJ）deffbctivemethodforremov）ng  
Vimses丘omcomplexln玩加res．  

2．nlalerh15andれ1elhods   

ヱ・l・Materia暮s・Phospbatebuf悔redsdille（PBS）con也ining  

O．0トMphosphate，0．138MNaCl，andO．0027MKCl，pJi7．4  
WaSPurChased丘omSigma（St．Louis，MO），andhu∬几anblood  
Plasmawasadonation丘omtheAmericanRedCross（Rockville，  

MD）．Amino acids，Pheno］red，SOdjum carbonate，SOdium  
phosphate，glucose，Calcium’chloride，SOdillmChloride，POtaST  
Sit［m Chloride，andmagnesiumsulfhtewerepllrChased丘om  
Sigma－Aldrich（St．Louis，MO）orFisherScientific（Waltham，  
MA）・EaglesMinimumEssentialMedia（EMEM）waspurchased  
舟omqudityBjologicals（Ga仙ersburg，MD）．MEMv血mjns，  
Sterile PBS，bγpSin，gentamicin，and ghtamine，alJforceu  
CultuTe，WerePllrChased録omhvitmgen（Carlsbad，CA）．   

2・2・Virus Propag如ion帥d T鉦r軋do－l．mepOrCiI】epaト  

VOViruS（pPV）NADL－2strainwastitratedandpropagatedon  
porcine kidrLey（PK－13）cells，Which were agift丘om the  
AmericanRedCross笹∝kvil）e，MD）．ThePK－13ce11swere  
maintainedandthePPVpropagatedasdescribedinHeldtetal．  
（22）眠ingcomp】etemedia，Wbicb00nSistdofEMEMs叩ple－  
meT）tedwith2mMgllltamine，1xgentamicin，al］dlO％non－  
heat－inactivated鈷talcalfsemm（Hyclol】e，Logan，UT）．Upon  
propagatioI10r血evinは，仇ecellc11抽汀en鮎kswere舟ozeIlat  
－20OCandthaLWedatroomtemperature・Thecellswerethen  
SCraPed育om d）e flask，andthe solution was clari負ed by  
Centrifugationat’3000tpmfbr10mininanIECCentraCL2  
Cen扇fuge（職emlOElectron，Waldlam，MA），Thissoludonwas  
then storedat－800Cuntjlfurtheruse．   

Mio批点vePPVwぉp呼ar由bymeぬIicdlyinco甲Omtmg  
aradiolabe）duljngpropagationbyadditionof35smethioT）ine  
andcysteinetothece］tculturemedia．TTLiswasdonebyseeding  
theceusat6×105cc11sper75cm2fLask．nenextday，the  
flaskwasinfbctedwith103MrrtmitsofPPVinlmLofPBS．  

AnMTTunitwasde蝕cdastheconcentrationofYiruSWhere  
50％ofthecellswereconsideredviable，aSdeteminedbyぬe  
metaboliccleavageof3－（4，5－dimethylthiazoI－2－y）ト2，5－dipbenyl  

tetzuoliumbromidcsalt（MTr）aspreviouslydescribed（22）．  
TbeMTTconcen旭ionc弧鮎obs訂Vd呼出cdlyandquan出銭d  
byspectrophotometry．ne爪askswe托Placedindleincubator  

a15％CO2，37CC，and】00％humidityfbrlh．Atthistime，5  
mL ofcomplete media was added to the flask，Which wa5  
ret11rnedtotheincubator．T71eneXtday，themediawasremoved  
丘omthenaskandstarvationmediawasadded，Whichcontained  
thesameaminoacidsand essen血1nu扁elltSaSthe EMEM，  
exceptfbrlnethionine・Thecellswereexposedto5mLofthis  
StarVationmediatbrl・5h，andthenEasyTagProteinLabeling  
miⅩtuTe（Perkit）－Elmer，Waltham，MA）was addedto a fhaI  
COnCentrationof50LLCi／mL．Thecellswere丘ozenat－20CC  
When approximately90％cytopathjc e抒tct was observed，  
usual】va托er4－5days・VinlSpW浦cat70nWaSdonebyCsCl  
gradienIcentrifugation．asdescribedelsewhere（22），after＼Vhich  
SOlutionsweredialyzedagalnStPBSfbr3daysat4OC，StOred  
at4GC，andusedwithin2weeks．   

Al1infbctivitymeasu’ements were made using the MTT  
assay．whichpreviouslyhasbeencorrelatedtoaTCID50（50％  
tissuecultureinfbctiousdose），aCOlnlnOnmethodfbrthetihTation  

Ofi一曲ctiousvin遁eS（22）．   

23・PrirTl丑ryScreen）ngOfLibrary．Asolid－phasecombiL  
na10rjaltrimerlibrary was made by Peprideslntemational  
（Louisvi1）e，KY）usit）gthedivide－COup】e－reCOmbinetechnique  

（23）onToyopearlAmino650EC（TosohBioscience，Mont－  
gomeTyvi）le，PA）．Thelibraryhadanalanineand2IT］ini－PEG  
SPaCerafmS［Toyopearlresin－Ala－（COCH2－（OCH2CHヱ）2－NH）T  

X－X－X］，WhereXisanynatural1yoccurringalTlinoacidexcept  
CySteine or methionine．Thelibrary was swe11edin20％  
methan0】inDIwaterovemightand血enbufferexchangedwjth  
PBStbreetimes，Wi仙血elastbu舵rexchangeb血govenligbt・  
Tenmilligramsofdrylibrarywastakenandmixedwith50％  
h11manbloodplasmainPBS fbrlh．35s－LabeledPPVwas  
addedtothelibraryat10，00OCPM（aboutlx10－－3itCi）and  
allowedtoequiJibratefor′abo11tl，5h．Thelibrarywasthen  
PlacedinadisposablelOmL翫ttedcolumn（Bio－RadLd）0－  
ratories，Herc11les，CA），The beads were washedwith PBS  

followedby PBScontain）nganadditionallMNaClorKCl  
ut）tilno radioactjvityco111dbedetected丘omthe wash．The  

beadswerewashedagaminPBS toremoveexcess saltand  
then putinto20mL ofl％low melt agarose（Bio－Rad  
Laboratories，Herc111es，CA）・Thi芦WaSPOuredontoa160mm  
X180mmGelBond（BioWhittak占Tlnc，Walkersvi1le，MD）and  
allowedtodryfbr3days．KodakBioMaxMRFilm（Kodak，  
Rochester，NY）wasplacedontotbedriedgeIfbrlOdaysand  
developedwithaKonicaMedicalFi）mProヂSSOr（Tokyo，  

Japan）．AproprietazyligandfoundbytheAmencanRedCross  
thatbihdstoPPVbositivecontro））al］danegativecontrolof  
Amino650MwerellSedasmaEkerstolineupthe汽1mat）dthe  
geJforvisualizatiot）Ofradioactivebeads．Positivebeadswere  
excised fねrn thegel，boiledin waterforlOmin each，and  
VOTteXedandthewaterchangedfbratotalofthreerepeatsto  
remove也eagaJTOSeandtheboundPPV丘omthebeads．The  

beads仏enweresenttotheTexasA＆M Protein Laboratory  
（CollegeStadon，TX）forsequencingbyEdmandegradation．   

2・4．Chrom＆tOgraP］．ytoVeri呼ScreeningResu廿s．Peptide  
resinsweTeSyndleSizedonToyopearlAmino650Mresin（Tosoh  
Bioscience∴MontgomeryYiHe，PA）by PeptidesIntemational  
（Louisville，KY）and weTe PaCkedinto disposable PⅨ5【  
COlutrulSげroMeticBioscience5Ltd，Cambridge，England）wi血  
atotalofO・5mLofsettledresininPBSperCOlumn．ARainjn  
（Oakland，CA）8－Chamelperistalticp11mPWaSuSedtoadda  
SOhtionorPPV餌pemat狐tinei也erPBSor7．5％hurnanblood  
PlasmainPBS，atarateOfO．lmumin．TenO．5mL丘actions  

WereCOll¢Ctedar）dtestedfbrinfbctivity11SingtheMTTassay  
andcomparedto血etiterofthestartlngmaterialbefbreaddition  
10血e co】l皿n．   
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2．5．AcetylatedControl・TheacetylatedconLrO】wasmade  
t｝ytbeacet、rlationofToyopeaTIAmil－0650Mresin・About50  
mLofsettledresinwasaddedtoasinteredglassfunneland  
allo＼Vedto draiIl．′me resi†】WaS WaSlledlbree times witb川0  

1nLorO．1MNaOH．Theresin＼VaSthenwa5hedwithdeioIlized  

wateruntil血epHwasbelow臥Tl－ereSinwasplacedinLo血ree  
separate5（）mLcol－icaltubesand30mL o［0・5M sodium  
acetate was added to each tut）eた）1lowed by end－OVer－end  

rotarionR）r10min AlOO％excess（）faceticallhydljde（Riedeト  

deHa亡n，Gemany），Whichamountcdtoatotalof755ノ止，†鮎  

dissoIvedinto3mL ofacetone、a王1dl．2mL ofthe50lut10n  

wasadded toeachconica】tube．’rhetubesweremixedEbr2h．  

1beresinwasthenreturnedtothesinteredglassfutmeland  
washedthreetimeswithlOOmLofDIwater．fourtimeswith  

川OmLorO．5MNaOH，弧dlうnal】yaLleas110timeswi仇100  
mLofD王water，untilthepHoftherinsewasbelow8．The  

acetylat10tlWaSCO－1fimedbyt蚊ing50／止ofacetylatedresin，  
50LLLofToyopearlAnino650Mresin，and50iLLofDIwater  
弧daddillghl70血opsorni血）血nreagent，2％solution（Sjgmち  

St．Lo11is，MO）．Afterlr2minulereSinswereobseL‘Vedfor  
Cl）lorchange；theacetylatedresinandtheDl．waterTemained  
yellow，Whereas血eaminoresiれmdpurplc・  

3．ResⅥlts且ndl）iscussiol1   

3．1．LibrarvDesign．Manyhexamericpeptideligandshave  
beerlfbundthatcanp11ri年protei11S（］9，24，25）andtoxins（17）・  

Eachofthesepeptideligal】dswerese7ected fromahexamcr  

library，Whichcontainsover34milliondifrtrentcombinations，  
when180fthe20naturallyoccumTtgaminoacidsarellSedfor  
libraryproduc－iorL）twouldtakeab－emendo11SamOuntOfeffort  
toscreenallofthesesequences，anditisnotnecessarywhen  
Purincafionis theintended use oftheligand・ln general，a  
ptlri丘cahonligandis11Se魚11ifitcanbindDVer90％oftkta曙et  
proteinat］disspecilラcenoughtoproducearlelutedproteinthat  
is80q90％pure，butfbrviruSremOVal，thegoalisreducljonor  
≧99．99％ofa vinLS，Whichis at femtoll】01ar to plCOmOlar  
concentTalions．Toimprovethepossibilityoffindingaligand  
thatcanaCCOmPlish this，atrlmerlC】ibTaryWaSdesignedand  
SCreened．Thislibrarycontainedonly5832diffbrentsequences  
andcouldbescreenedmanydmesovertocomparedifTerent  
SCTeenll】gCOnditions．FuLther，byscreet）lngtheentireljbrary，  
血ぼeWaSagreaterprObabilitythatoneormorestronglybhding  
ligandswotddbefot）nd．whichwouldnotnecessarilyocctLrwith  
al】eXamerlibraけ、   

A spacer arm oftwo sets oftwo ethylene glycolunits  
SeParatedbyapeptjdebond（26）（designatedAEEA－AEEAby  
Peptides［ntemational）wasaddedtothelibrarytoincreasethe  
Chancesof危ndingapeptideligandthatbolmdtoaconserved  
ar〔；aOnthevinlSSuTfhce・Thisspacerarmseparatedthepeptide  
approximate】y］5Åfrom血elmdisclosed spacer on the  
Toyopearlresi7）・Ithasalsobeenshown血athydrophiljce血ylene  
glycoldoesnotbindpro†einsandlnakesaflexibleyetinert  
spacer arm that all（，WS mOVementOftheligaJld，improvlng  
biTlding（27－29）．AsurfacemapofPPVshowsthatthereare  
caIりOnSOnthesurfaceoftheviruSthatareapproximateiy】5  
Åindepth（30），aJldsothespacerarmwasde5ignedtoallow  
thepq）tidetoreachintotbedepthsof血ecanyons－Formost  
non－enVelopedviruSeS，itisacceptedthattheconservedamino  
acdsequemsarelo毘tedinthedeptbof也eseca叩OnSぬse  
tbese訂eO鈴eロ血el（忙油000rtbereceptorbindi一喝5jtes・   

3・2・PrimarvScreening■T71e7ibrarybeadswereong－na11y  
blockedwi山50％も皿邪Ⅲbloodplasmabebretbeviruswa5  
added．T毎sblockedanyofthepeptidesthathadahjghafhity  
Ebrp）asmaproteinsbefbretheaddjtjonofPPVtothelibrary・  

T且blel・PepfideS叫u印亡e5FoumdfromPrjmarYScreenlng  
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lMKCl  

AftcTincubationwl也PPV，thebeadswerewashedtoremove  

anynonspec漬callyboundvirus・Onescreeningnmwaswashed  
inlMNaClandyieldedatotalof24posltlVebeads敵・OmdbouL  
lO，000；旭0血el－SCreelllngnmWaSWa5hedinlMKCl肌dg肌e  
atotalof9positivebeads・On】vthosepositivebeadsthathad  
alargesigna7tosizeratio（i・e・，aSmal】beadthatgavea】arge  

Signal）；aSdetermir）edbyvisualinspection．werechose11fbr  
Sequer）Clng．TherestlltsoftheretumedsequeIICeSareShownin  

Tab］el・TobetterdeterminetheslgTlificarlCeOf仇edj穐rent  
Chemicalgroups，theaminoacidswerecountedandcompared  
tothejrprobabiljtyorrandomoccurrence（Table2）．Arandom  
occurrenceⅥ′aS determined as仇e ntmbeT Ofamino acidsitl  

thechemicalgroupdividedbythenllmberofdiLYerentamho  
鑑i由in血elibraryand血印muitipliedby血etotalnumberof  
alninoacidsR）und丘omthesequenclngLForexample，thereare  
nvedifrbrentatiphaticaminoacids，SOtherandomnumberof  
aliphaticaminoacidsiscaユculatedbydividing5aminoacids  
thebvthe18differentaminoacidsusedinthisstudy，andthe  
resultmultipliedbythe48totalaminoacidsinthe16trimers  

ibund by screening．Thisgives the randorn occulTenCe Of  

aliphaticaminoacidsof13・3indicatedinTable2．Ifthenurhber  
Ofaminoacids丘omacerLainchemica】gro11PWaSClosetothe  
random occ11汀enCe number，ll－enit wa5SuSpeCtedlhat也e  

Chemica】groupwasJ11Strandomiyfoundandmayhavelittle  
todowiththebindingofthevirus．However，ifthenumber  
WaSmuChhjgherthar］thatexpectedtooccurrandom】y，then  

thatgroupwasconsideredtobeslgnificantinthebindingof  
the virus．   

Table2showstheimportancel．Ofbasicaminoacidsinthe  
bindingofPPVand、tO COmplement［his，thelackofacidjc  
grotJpSaSSOCiatedwi1hligafldsfoundtobindloPPV・TheresuJts  
ShowthatpositivechargesareinやOrtantfortbebindingofvims・  
Thisisanexpectedresulfbecausecanineparvovirus，arelated  
parvovjms，bas弧isoelecけic point of5・3（jり，】eaving jt  
rlegaIivelychargedalphysiologlCa】pH，WhichcorresporLdedto  
theconditionsusedinthescreenlngStudies．nerewasarandom  
distribution of aromBLtic and aliphatic groups with seven  
SequenCeSthat・CO－1tainedaromaticsaz］dsevensequencestha†  

COntaitld aliphatics・me SequenCeS WeTe血en calegodzed  
intothe丘）170Wlng：払osecontaimnganaromaticaminoacid＿  
thosecontaininganaliphaticaminoacid，andthosecontaining  
neither．Sinceallbutor｝eSequenCeCOntainedabasjcgroup，all  
SequenCeSChosenfor鮎rtherscreenmgcontainedabasicamino  
acid・From thesecategories，fiveseqt）enCeSWereChosenfbr  
additionalscreenlnguSlngCOltlmnChromatography：WRWand  
KYY，Which contain aromatics；RAA，Which contail］S al】  

aliphatic；andKHR，WhichconmirLSahistidine・AIso，KKKand  
KRR were combined to fbrm KRK，Which cot］tains basic  
resid11eS．   

33・CohlmnChrom乳tOgraPhy．Theresinswerepackedinto  
disposab7ecolumnsar）dtested丘）rbreakthroughofPPVinthe  
eluet］tl迅Ingjn食ctjvltyaStheenumeratior11nethod．First，Ce17  

Cll如resupernatantcontainingPPVwasdjlutedwitbPBStoa  
蔦naほterofabout6－7log（MTT／mい（approximatelyal‥100   
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alipbatic  
cyclic imino 
imidazo】e  

ba5ic  
∂m汀Ial】C  

hydroxy  
a瓜Ide  

acidic  

dThenumberoraminoacidsexpecled舟omarandomdislributionof  
むIlinoacidsi王1】6廿imer】Cpeptjdes．ふThenumberoreach【y匹Oramino  
acjdthatwaspresenlinthe16trimericpeptides・   

tol二10dilution）andwasfilteredthroughaO．22pmfilLer．Viru5  
SpikingstudiesshouldI｝OtbecarriedoutatadilutionmoTe  
COnCelltTatedthan1：10，aStheviruS SOlution，Whichconmins  
contaminantSftomthecel】cultureftomwhichilwascreated，  
mayst慮托binter丘rewi血tbeYirusclearancemechanisln（升  
However，血elarger也einitialvimlload，也e be杜αぬe  
OpPOrtunlty10Validateahighdegreeofvirusc）eamnce・Virus  
Clearancewascalculatedinaccordancewitbtheexpression  

0    2    4    ¢    8  

F血  
10  

Figurel．BindingoftrimericpeptidestoPPVinPBS．Al11igands  
WereabletobindlOO％ofthedetectab）ePPV．Theaminocontrol，  
Whichisaweakion－eXChangeresln，WaSabletoclearlessthanl％of  
thedetectablePPV．Columnswererunitlduplicate，andtheerrorbats  
representthedetectableclearanceofeachcolumn．   

pHstepafterce11harves†andananoliltrationslepbeforeor  
dLLringfbrmulation（35）．rfe飴ctive，SrnallpePddestheoretically  

COuldbeusedonrnetr）braTleSOnthe11anOfiltrations（ePatthe  

endoftheprocess．AllofthepePtideswerechallengedwith  
proteinlt＞adssimilartothosetha†wouIdbefbundatthisphase  
Of仙ep∬沌ca†ionproc¢5S．   

Dataontheremova）ofPPV丘omthiscomp）exrnixtureuslng  
ulepeptidesarepreser）tedinFigure2．Auof血eresinstes†ed，  
exceptfbrK∬R，Wereable10remOVeaLlofthedetectablePPV  
intbe氏rstcolumnvolume．A1loftheresiT）Shadabreakthro11gh  
0［PPVbefore血e長和ICOlumrlVOlume．Itisbelieved血atthe  

PrOteinsfbundinhumanbloodplasmaalsobegantononspe－  
Cificallybindtothepeptidesatthispolnt，1eaⅥnglesspePtide  
availableforspeCificbitldingtoPPV．・Theremaybeawayto  
improvetheselec伍vityoFtheviTuSOVertheplasmaproteins  
byoptimizationofthechromatographyprocess血mughchangeS  
inpeptidedensityorbtlf臨rionicstrength．   
rrheaminocontroiresinhadtheabiliⅣtObjndtosomeof  
thePPV andremoveit丘orn solutions．hthefirsttwocoltm  

VOlumesit］PBS and7．5％bumanblood plasma，theamino  
00nu■Olachjevedabo山Ilogc由一an¢e．nisisnotsl山甲nS柑g，  

asanionexchangecoJu皿ISareOftentestedfor払eirabilityto  
clearviruSeS（35）．Ithsbeenshoふ1thataQ－S甲harosecohmn  
WaSal）letoclear3logofPPVwhen）oadedatpH6・5（36）and  
ashighas5logofMVMwbenloadedinTrisbu飴ratpH8．0  
（14）・Thisfbllows血etrendthatincreaglybasicsolutions  
扇1ImketbモVirus 

， 

anionexchangecolumn．Tbecon仕01inowexpedment5Wa5a  
Weakion－eXChat］gereSinatpH7．4，WhichshowedcleamIICe  
lowerthanthatsecnwiththeQ－Sepha∫OSeCOhunns，aSWOuld  
beexpected．   
Anit）CreaSejnbit）dingofviruSOVerlimewas foundwith  
theaminocontl・01resinbothin血epresenceandabsenceof  
bumanbloodpla5ma（figu代Sland2）．nePPVso】ution11Sed  
iT）dleeXperimentswascellculturesupematantthathadbeen  
Clahnedbylow－SPeedcentrifugationand丘1tereddlrOughaO・22  
PmⅢter，andsodleSOlutioncontainedcellulardebris．Since  
也eaminocoIltrOlisaweakion－eXChangeresin，itis，POSSible  
thattheresinwasbindingthecellulardebris，andtheviruSthen  
boundto血edd）risonthere＄ln，aSmanyprOteinsinhostcell  
PrOteinsareknowntobcnegativelychargedandremovedby  
anionexchange（35）．．SincetheaLminoresinhasahighpositive  
ChaTgedet）Sity，itisalsopossible血atthesecellula∫PrOteins  
maydenatureot）tOthesurface，aShasbecDSuSpeCtedinion  
exchangepllr摘cation（37，38）andisknov折ntOhappenYlhetl  
prot6ins血sorbtosu血ces（j夕）．餌血加deロa血radonwasalso  

virusdetecteda氏erclearanceste  
logc】earance＝－log   （り   

total＼′imsload  

ThePPVbreakthTOughcurvesweredeterminedbyptunplng  
ViruS－SPikedsolutionsontothepeptidecol11mlSatO．1mL／min．  
FractionseqtJivalenttoIco7umnvoIumewerecollected，fbra  
to也loflO columnvolumes，and血e amo11nt OrPI，V h血e  
nowthrough缶actionswasdetennined・nereSultsareplotted  
iT）FigurelastheperCentageOfthedetectdblePPVasa伽nctioT1  
0r COlumn volume，Presenhng tbe res11始in tenm or a  
percentageofthedetectableclearanceautomaticallyaccounts  
R）rthedi飴rentjnidalvirustitersofthevariousbatchesanalyzed  
in也eseexpedmel】tS．  

InPBS，a1loFtheresinswereabletocle訂COmPletelythe  
detectableviruSaVailablein血esolutions，aSShowtlinFigLue  
l．7TLisisincontrasttotheaminoresincontrol（Withnopeptides，  
Whichisconsideredaweakion－eXChangeresin）thatwasnot  

abletoTemOVeanySigtlificantamou11tS OfPPVfrom PBS・  
Clearly，thepeptideswereresponsiblefbrthebindingofthe  
viruS，andnonspeci窮cbinding▲tOLheresinsur払cewasruled  
Oul．   

TbesmallpeptideresinshavetheabilitytoremoveviruSeS  
舟om sjmple solutions such as water，Sugge5tlng pOtetltial  
applicafiontowatertreatment．Infact，microBltrationisbeing  
considered as analternative to chlorhe treatment of water  

叩plies（j2），but也emetbodsu触s鮎？myOr也esame  
di用cultiesasnaL）OfilbTationfbrtherapeutlCprOCeSSeS．Small  
Viruses，likehepatilisAviruS，Whichhasadiameterof27－32 
nm（33），andnorovirus，withadiameterof30－40nm（34），are  
abletopassthTOughmanynat）Ofntrationandallmicrofiltration  
tnembraTleS▲These viruses are shedi11thefeces ofin臨cted  

humansar）darecommoncontaminantsofwatersupplies．Sma）l  
peptideligandstheoretical1ycouldbeplacedonmicroBltration  
membranestoimproveYirusremovalwithouttheneedtouse  
membranesofsmauporesizewhicho鮎t）CauSefouling（8）  
狐dmayr閂血ebigbbackp托SSureS．   
Tochalletlge血ep甲tidesfortheirめilitytoremovePPV  
under也erapeutic processlt）g COnditiofLS，ViruS－SPiked7．5％  

humanbloodplasmawasused．A7．5％humanbloodplasma  
SOlution contains about5mg／mL ofprotein，wi1ichis ap－  
PrOXimately the amount・Ofproteit）that canbe fbundin  
therapeubcproteit）pmduct．Therearetwogeneralvir31clearance  
StepSinamoT10C）ona】狐tibodyproductionprocess，i．e．，alow  

㌻ 議   
－＿′   
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may be able to clear PPVin allnine colu！nn VOlumes of  
ChallengesolutioTICOntaininE7・5％humanbIoodpla5maTHuman  
bloodpl貼maalsocolぬinsmanYdif詣r印Iproteins，肌donlv  
OneOrtWOmaybeinterfbrlngWirhthebindingofPPV．For  
exalnPle，ifalb11mi山sthepredominantproteiubindingtothe  
resin、thentムepeptidemaYbeable旧ClearPPVvelγ“rell丘om  

asoludonthatcontail－SOtllCrprOt血s▲butnotalbumj11．Inthis  
CaSe，WRWha5Lhepoter］tialtobeusedefrecti、′elyfbrfinaJ  
Puri丘eationofapureproteinwithexcellentremovalefnciency＿   

Chromatographic beads are not Lhe most emcientway to  
re【nOVe血gep加icles紐■OmprOCeSSS仕ean－S・¶leV血ses．haヽ√lng  

adialneLerOnthesameorderofmag7？血deastheporedial11eter，  
havesmalldi臨ISioncoefficientsin［heporesofthebeads．and  
VinlSeSquicklYCIogthepores．Consequently，theaccessible  
SurfaceareaOfthebeadsismainlvassociatedwiththeoutside  
Surfaceofthebead，andthein11erpOreSurfaceisnotavailable  

fbrbinding・MembraneshaveabeltergeOmetryfbrbindingof  
Partjcles s11Ch asviruses，aS there are not any di瓜sional  

limitations－HoweLVer，血escreenlngOfacombinatorja‖ibrary  
OfpePtidesisdi摘culttodoonamembranesurhce．7TleSPOT  

me也0仕developedbyRonaldFrank（イノ），isusedtoproduce  
PeptidelibrariesorlaCellulosemembranesufhce、butifdone  

manual】y，Or）lyseveralhur）dredsofpeplidescanbecreatedin  
2－3days（チ2）・Thisisasnlalllibrar）′COmparedto山e蝕ousands  

Ofpeptidesthatcarlbescreenedonchromatographicbeads．ln  
additjon，thebjndingtoapeptideoncellulose貞beTSmaybe  
quitcdi壬krent丘omdlatObservedot］Otherl11embranematerjals＿  

Therearecurrentlynolargeligandlibrariesonanymembrane  
Surねce也atjslikel）′tObeusdねrlarge－SCalcvimsremo～′al．  

This study providesproof－OfLCOnCePtthatpeptideshavelbe  

abilitytoremovevirusesspecitically．In血ehJture，itmaybe  
beneficiaitochange仇egeometryof払esupportfbrimproved  
accessofauoftheligand5tOtheviralparticle，butcurrentlY  

thebeadgeomeLryO舵rsabetterscreet］lngPlatfbrm．  

4．CollCIusions  

Slnall扇mericliEaT）ds that speCi貢calJy bind to porcjne  

ParVOvinLSWereisolated丘omasolid－phasepeptidelibrary．ln  
PBS，川0％ofdetec臨blein触tioもsvinlSWaSremOVed魚・Om  
SOlufionfbrevery丘actionthatwastesLed，t］PtOninecoltuTln  
VOl11meS．Thisdemonstratesthepotentialofthesepeptidesfor  
useinvirusremovalfiomsamplesofrelativelysimp】ecomposi－  

don，SuCbasforwaterplm銀皿血爪弾pliα由0鮎・hmorecomplex  
mixIwes，Su血as7．5％bu¶肌bloodplasma，peptideWRW  
wasabIetoremovealldetectableinftctiousviruSeSinthe丘rst  
three column volurnes．Thjsisimpressive fbraligandthat  
COntainsonlythreeaminoacids，aSmOStPePtideligandsarea  
minilnumOfsix aminoacjdsinlength．EnllanCedspec漬c；ty  
andbindingafnnilymaybefoundu51nganincreasedtltImber  
Of alnino acidsin the】igar）d，ar］d thisis curTently being  

examinedATetheringoneoTlnOreOftheligandstoamembrarle  
融血more s扇也ble geomet甲mayimprove vims removal  
efrlciency丘■OmCOmP】exmixtures，Theligandscoulda】sobe  
Optlmizedfbrapplicationtospecificprocessstreams，SOthata  
Slng］eJigandmustonlycompetewi血onetherapeuticprotein，  
therd）VOVerCOmlrLgCOmpetitivebindingandfacilitatlngu5eaS  
aれe】詭cientvims abso†bellt．  
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Fipre2．BindlngOftrimericpeptidestoPPVin7・5％humanblood  
plasma．WRWwasabletobindlOO％ofthedetectablePPVinthe  
丘ー＄t3coluttlnVOlumes．After9columnvolⅧeS，WRWwassti11able  
tobindasmuchastheaminocontrol．neaminocontrolaJldacetylated  
COnαolare血esameine肛b丘gpre鮎are良一en∝pOintfoTCOmpadson  
Ofthedifferentpeptidetesins．ColumswereruJliJ）duplicate，andthe  
morbarsrepresent血edetec也blecleara皿伐OfeacbcolⅥm  

af）OSSibil血、お血swasobserved細山ep血蔦cationor山mor  
necrosis鮎tor－αuSh！ganionexchangecolumn（37）・Thelonger  

tht：SebostcellprotelnSareretainedonthecolutnrl，thegreater  
th（：pOtentjalfbrprotein denaturation，and tJminlay PrOVide  
difkrentbindingsitesfortheviruS．Virusbindingtohostcel】  
pr（）reinsisconfirmedbythetactthatwhenhighlypurifiedviruS  
SuSpenSionscontainingJessthan100FLg／mLoftotalproteinare  
usedinre5inchallenge，theaminocontrolresinbindsnomore  
tbanllogorPPV evena氏er】Ocolumnvolumes（dぬnot  
Sh（）Wn）．ViruSeSarea】soknowntoeasi】yaggregate（40），and  

SOthe presence ofdenatured protein could become a new  
bindings∬ねcefbrthevirus・  

’rhetrimerKiiRwasabletoachieve4logscleararlCeinthe  
nrstcolumnvolumebutstil11eftinsolution3log（MTr／mL）  
OfviruS．Thispeptidecolumnshowedthesamedecreaseinviral  
cle8ranCein血e缶rst也reeco】lmnヽ70hmesseenwitbtheotber  

PePtideresins，b11tinsubsequentcolumnvolumes，itexhibited  
anincreasein detectable clearance．TTlislatter behavior was  

Onlyseenintheaminocontrolresinandnot血eotherpePtide  
reslnS．Itissuspectedthat山isresinmaybecaLISmgdenafuration  
Ofproteinsinso】血0ロa5disc貼Sd濾ove，but也南iss℃eWお  
notexaminedfurther．ThisresinwasJuStdiscardedasoneof  
血el飽d∽nddaleS，鮎itsperぬmanceasaYimlc】飽mnCelig卸d  
WaS皿aCCeptめIe．  

1be trimers WRW，KRK，RAA，and KYY allexhibited  
bTeakthro11ghofPPViTlthepresenceofpJasmapfOteinsa氏er  
tbe丘指t血∝COlumvohm朗（Fi訃汀82）・Tb肌 

． 

nowthrough鮎ctionstested－Oftheseresins，OnlyWRWwas  
abletocompletelyclearajldetectablePPVinthe丘rstthree  
cohmn volumes丘om7．5％h血Ian blood plasma．W姑  
OPt】mizationofthepeptidedensityandspaceTlength，蝕isresin  
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別紙様式第2－1  

医薬品 研究報告 調査報告書  

総合機構処理欄  報告日  第一報入手日  新医薬品等の区分   
識別番号・報告回数  

一般的名称  
■ 
公表園  

研究報告わ 公表状況   
販売名（企業名）  米国   

パルボウイルスB19脚Aを検出するための実施手順に関するガイダンス案が示された。  
使用上の注意記載状況・  

その他参考事項等  
・全ての血膿由来製剤について、製造プTル中のパルボウイルスBl9DNAのウイルス負荷を確実に104IU／mL以下  
とするため、製造過程の品質管理検査として／下ルポウイルスB19のⅣATを実施すべきである。  すること）  

・ミニプールサンプルのパルボウイルス別9のⅣAT検査は・106IU／血以上の個別ユニットを検出できる感度とすべ  
研  きである。  パルボウイルスB19の感染を起こす   

究 報  

血 l：コ   ル血某で104IU仙のパルボウイルスB19D甑を上回る可能性がある場合、その後の製造に使用すべきではない。  
・免疫不全患者・免疫抑制状態の息  

の 概  

要   染した場合には、持続性の貧血を起  
こすことがある。］  

重要な基本的注意  
川本剤の原材料となる‥［スクリー  

ニング項目、不括化・除去工程〕・・投  
与に際しては、次の点に十分注意す  

報告企業の意見  今後の対応   

ウイルスを完全に不倍化・除去する  

ルス別9のNAT検査に関するガイダンス実の情報  ことが困難であるため、本剤の投与  
である。  によりその感染の可能性を否定でき  

当社血腫分画製剤は最終製品において甑丁検査を  ないので、投与後の経過を十分に観  

行い、’パルボウイルス別9DNA陰性であることを確  察すること。  

絡している。  
妊婦、産婦、授乳婦等への投与  
妊婦又は妊娠している可能性のある  
婦人には治療上の有益性が危険性を  
上回ると判断される場合にのみ投与  
すること。〔妊娠中の投与に関する  
安全性は確立していない。本剤の投  
与によりヒトパルボウイルス819の  

感染の可能性を否定できない。感染  
した場合には胎児への障害（流産、  

胎児水月軋胎児死亡）が起こる可能  

性がある〕  q  
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Guidance for Industry 

NucleicAcidTestingPAT）toReducethePossibleRiskof  

Parvoviru＄B19TransmissionbyPlasma－DerivedProducts  

乃由身少鮮血催e，W力e乃伽JおdwfJレ甲r即e〝一触拘od頑βr喝d血血血・血中躍以り  

α〝e乃J班加お曙〃乃娩おJ甲fc・劇ゐα仰Jc′℃αねOrCO′痴rαWJな旭♪ro川叩Wク椚0乃α乃d  

ゐ郎乃OJ呼e用Jeわ鋸乃d捌or血ク通払拘〃α乃揖gα乃α〟er那加e聯和αC鳥打娩e  

呼p和dCゐ∫d坤α成年r印血・e〝ほ漉す血呼野J加地∫ぬ血〟郎α扇r甲山批，那．の朋Ⅶ乃Jわ  

ゐc描α乃αJJeれⅦガ作句p和αCれco乃ぬ℃J助e‘甲Pr甲血Je胤∫櫛卯¢〟Cα朋∂Hゐ乃柳班e  

呼pr甲血お皿∫哺α〃助e  聯叩血ね〝以椚みer肋ねdo乃Jんgガ舷ク喝ぞげ助由  g〟f血肝e．  

Ⅰ．   INTRODUCTION 

We，FDA，areissuingthisguidancetoprovideyou，manufacttuersofplasma－derivedproducts，  

WithrecommenddonsforperformingparvoviruSB19nucleicacidtesting世汀）asanin－  
processtestforSourcePlasmaandr∝OVeredplasmausedinthefurthermanu蝕cturingof  
PlasmaJerivedproducts・SuchtestihgWillidentifyandheIptopreventtheuseofplasmamits  
COntaininghigh1evelsofpaⅣOViruiB19・This（gPidanCealsor∝Ommendshowtoreporttothe  
FDAimplementationofparvoviruSB19NAT．   

WerecognizethatinthectmtbusinesspracticefbrpaⅣ0viruSB19NATin－PrOCeSSteSting，  

SeVeraltveeksc皿elapsebetweencollectionoftheunitsofSourcePlasmaorrecoveredplasma  
aAdidentificatio鱒OfB19NAT－POSitivepooIsortmits・Weencouragemanu払cturersofplぉma－  

derivedproducts㌧toepploypractice＄dlatW山reducethetimebetweenproductcollecdonaAdin－  
PrOCeSSteStingtoallowforthemeaningfu1notificationofbloodand－1asmaco11ection  

establislmentsofposidvetestresultswithinthedatingperiodofcomponents．   

FDA，sguidanCCdocuments，includingthisguidance，donotestal）lishlegal1yenforc飼ble  

responsibilities・hstead，guidBLnCeSdescribetheFDA，scurrentthinkingonatopicandshouldbe  

vicwedonlyasrecommendations，mlessspeci鮎regulatoryorstatutoryrequlrementSareCited・  

ThetueofthewordshouhlinFDA，sguidancesmeanSthatsomethingissuggestedor  
recommended，butnotrequired．  

Ⅱ．  BACKGROUND   

I  

ParvoviruSB19isasndl；non－enVelopedsinglestrandDNAviruS．ThisviruSishighb，reSistant  

toallcoⅡ皿qnlyusedinactivationmethods，includ桓gheatandsoIventAetergent（Sn））  

tfeatment，andisalsodi伍culttoremovebecauseofitssmallsi2b・ThepafvoviruSB19canbe  

214   



ContainsNonbindingRecommetL血tions  

βr（ポー肋rノbr血中Je椚g乃ぬ血乃   

tranSmittedbybloodcomponentsandcertainplasmaderivatives，andmaycausemofbidityto  

PISCepdblerecipientssuchaspregrLantWOmen（弧dtheirfetusesexposedinutero），PerSOnSWith  

underlyinghemolyticdisorders，andimmunecompromisedindividuals（Re色．1and2）．The  

diseasetraJISmissionbytransfusionofbloodcomponentsisrare；however，eXtremelyhigh1evels  

ofparvoviruSB19，uPtOlO12IU／mL，inplasmaofacutelyinfectedbutasymptOmaticdonorsmay  
PreSentagreaterriskinplasmaderivativesduetopoolingoflargenumbersofplasmaunitsi皿  
themanu魚ctureoftheseproducts・TheviruSCanbedetectedbyNATinplasmapooIswhen  
therearehigh1evelsofparvoviruSB19DNAinvifemicdonations・Forexample，theparvoviruS  

B19DNAcanbedetectedinvariousplasma－derivedproducts，Particularlyincoagulationfactors  

（Re魚．3and4）・TherehavebeenaftwreportsofparvOViruSB19i血tionassociatedwiththe  

admimisqationofcoagulationfactors（Ref岳・5and6）andS／DTreatedPooledPlasma（Refkl  

and7）・ParvoviruSB19DNAislessfrequentlydetectedinalbuminandimmunoglobulin  
PrOductsaLnd・Whendet∝ted，thelevelsareusual1ylow・There竺enOCOn血medreportsthat  

albumh由適immlmOglobulinproductshavetransmittedparvovmB19inftction．   

WehaveheldorparticipatedinseveralmeetlngStOdiscussthepotentialriskofparvoviruSB19  

infbctionbyplasma－derivedproducts，andthestrategyforreducingsuchrisk・Themeetmgs  

includedFDA－SPOnSOredNATwotkshopsin1999and2001（Re魚・8and9），BloodProducts  

AdvisoryComittee（Bf＞AC）meetingsin1999，and2002（Ref岳・10，11，and12），theNational  

Heart，L皿g，andBloodhstitute－SpOhsoredParvoviruSB19worksh甲in1999（Re£1），andan  

adhocPbblicHeal血ServiceげHS）panelin2002（discussedatthe2002BPACmeeting（Refl  
12））・Inthesemeetings，itwasrecoghizedthatthescienti丘cdataindicatethatpamviruS白19is  

high1yresistanttotheavailableviralinactivationmethodologies，andisdi伍culttoremove  

becauseofitssmallsize．TLeviralinactivation／removalstepsroutinelyusedinthe  

mamfacthringprocessofplas甲aJerivedproductsdonotaloneappeartObesufficientto  
COmplete！ycl血也？ヤiftlSifhighviralloadispresentinthestartingmaterial・Therefore，inthese  

meetings；aCO血血On 

plas血derivativeshasbeentolimittheviruSloadinthemanufacturingblasmapoolbytesting  
theplasmadonationsfbrhightiterparvoviruSB19DNA，uSmgammlpOOlformat．Thsviral  

loadreductionstrategycombinedwiththeabilityofthemanufhcturingprocesもtOClearthe  

residualvinlSCOuld由eatlyreducetheriskdfparvoviruSB19infbctionbyplasma－derived  
products．   

Therecommendedhmitinthisguidanceforviralloadofparv0viruSB19DNAinthe  
manufhcturingplasmapool（i．e．，nOttOeXCeed104IUhnL）γaSPrimari1yderived如mstudies  
thatwereconductedonthetrnsmissionofparvOViruSB19associatedwithS／DTreatedPooled  
Plasma匹efb．l，7，andlO）．hprinciple，teStinginamhipoolformattOmeaSuretheviralload  
forparvOViruSB19DNAinamanuthcturingplasmapoolisacceptableinordertoexchdeon吋  
thehigh－titerblasmadonations，therebyavoidingtoogreatalossofplasmaforfurther  

manufacturing．Ftlrthermore，duringtheviremicperiodforparvoviruSB19infecteddonors，  

Whichcanbeverylengthy，lowlevelsofparvoviruSB19coexistwithparvoviruSB19antibodies  
（potentiallycomplexingwithandneutralizingtheviruS）．Therefore，itisundesiral）1etoremove  

Plasma、mitswithlowlevelsofB19DNA，becauseitwoulddimimishtheparvoviruSB19  

antibodylevelsinplasmapooIsandinsomeoftheresultingplasma－derivedproducts（RefL13  
皿d14）．  
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ⅡⅠ． RECOMMEⅣDATIONS   

Werecommendthatyouimplementthefo1lowlngPrCCedurestodetectthepresehceof  

pamv血sB19DNA：  

● Foral1plasmaJerivedproducts，yOuShouldperfomparvoviruSB19NATasanin－  

processqualitycontroltesttoe血rethattheviralloadofparvovirusB19DNAinthe  
manufhcturingpooIsdoesnotexceedlO4IU／mL．  

● UseparvoviruSB19NATonmln一匹01samplestoscreenplasma、unitsintendedfor  

furdlermamhcthringintoplasmaJ6rivedproducts・ThesensitivityoftheNAT   
e  

rUhLor／Pgher・thetestre！ultoふthe、PinipooIwillbepositive）・Prin甲mdpTQbes  

SelectdforparvoviruSB19NATshouldLdetectal1knowngenofypesoftheviJtLS  

（Re£・15）．  

● W触血identi蝕錮，yOuLshouldnotuseindividualplasmamitsid叫forfurth訂   

r  

re血IthtlasmamamIfacturi11gpOOIsekceedingaparv0血旭B19DNAtiteroflO4 
IU／mL．  

YoⅦ血0血m軸t血咄血i血血也d血on虞m血g血e批平準y，苧仇S誠両潤鱒桓触  

repfducibi轍andoth訂Perfo甲竿灯eCh壷cteridcsofthe叩VOVitusB191榔崗叩、uぶed如  

臆せ血血6fi・aryO流血B19ryNAintheSourcePlasmaand壷Y鱒：edpl軍閥andfor  
¢emiぬ血宮thatthe施aflb適ofparvo巾sB19DNAinth占manu鮎桓車gpool．do如9t  

exceedlO41U／mL．  

Iftherや皿nehdati6miareihplemented，yOu禦苧tnOti5rFDAofthechapge紬‘ahapproved  

appl，icatlOntlhdet21CFR601・12（t）（5）（“Supplement－ChangesBeingEffbctd”），andsubmitthe  

informationrequiredin21CFR601．12（b）（3）（i）thTOugh（vii）．  
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