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1．血液製剤のプリオンに対するリスク（vCJDの発生状況）  
使用上の注意記載状況・   

その他参考事項等  
・BSEの発生は少なくとも英国では減少しつつある。BSEに感染したウシからのvCJD伝播の危険性は低下傾向にある。他方、輸血による  

ヒトーヒ卜伝播の危険性は依然として続いている。  

2．血奨分画製剤の安全対策  

・血液中のプリオン検出のための高感度なスクリーニング方法は現在のところまだない。従って、今のところ、血弟分画製剤のプリオンに対   

する安全対策は、主として地理的条件によるドナーの排除と製造工程でのプリオンの除去である。  

3．プリオン除去試験の留意点と試験結果  

・プリオン除去のための個々の製造工程は、実際の製造条件を実験室での条件にスケールダウンさせ、確立されているスクレイピー株をモデ   

ル系として用いて通常は評価されている。血液中のプt」オン蛋白の存在形態が不明なので、評価実験のためのスパイク材料としてのプリオ  

ンの調製方法は注意深く考慮しなければならない。  

・プリオンアッセイする方法としては2つの異なる方法がある。その2つとはウエスタンプロッティングなどの方法でプリオンを検出するh   

vitro試験と、サンプルを動物に接種することによって感染性プリオンを検出するinvivo試験である。ごく少量のプリオン、例えばウエ   

スタンブロッティング法の限界（例えば、抗体の不適切な使用など）によって陰性の結果を示すような量のプリオンであっても、サンプル   

中に感染性を検出することができることもある。従って、製造工程評価には、試験方法の間の相異を注意深く考慮しなければならない。  

・製造工程条件の如何によって、除去パターンが類似したものであっても、その製造工程のプリオン除去能は変わりうる。従って、評価試験   

のデザインはきわめて重要である。各製造工程は個別に評価しなければならない。   

■現在のところ、血妹分画製剤の製造工程のうち、エタノール分画、PEG分画、カラムクロマトグラフィー、ウイルス除去膜およびデブス  

ろ過膜でのろ過、その他がプリオン除去に有効であると考えられている。  

・製造工程で安定してプリオン除去を行うためには、プリオン除去に寄与する複数の製造工程を組み合わせることが必要である。  

・これらのことから、プリオンのスクリーニングと除去のための新しい技法の開発と製造工程評価方法の改良が切望される。  

2．重要な基本的注意  

（1）略  

1）略  

2）現在までに本剤の投与により変異型クロ   

イツフェルト・ヤコブ病（vCJD）等が   

伝播したとの報告はない。しかしなが   

ら、製造工程において異常プリオンを   

低減し得るとの報告があるものの、理   

論的なvCJD等の伝播のリスクを完全   
には排除できないので、投与の際には   

患者への説明を十分行い、治療上の必   

要性を十分検討の上投与すること。  
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今後の対応  報告企業の意見   

vCJDに関連する情報につい  

ては、今後も注視することと  

する。  

血妓分画製剤の製造工程におけるプリオン除去に関する総説論文であり、文献中の表に弊社が行なったプリオン除去  

試験結果を提示している。  

これまで血妹分画製剤によってvCJDを含むプリオン病が伝播したとの報告はない。しかしながら、万一VCJD感染者  

の血妓が本剤の原料に混入した場合には、製造工程においてプリオンを低減し得るとの報告があるものの、製剤から  

伝播する可能性を完全には否定し得ない。そのため、弊社の血奨分画製剤の製造工程におけるTSE感染性低減に関す  

る検証実験を加速し、自社データを早期に取得し、工程評価を行い、必要に応じて工程改善を実施する予定である。  
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B100dproductspreparedfromhumanbloodtheoreticalIyriskcontaminationwithinfectious  

Pathogens・Sincerecentreportsnowconfirmthe（ikelytransrnissionofpathogenicprions  
throughb100dtransfusion．e仔ectivemeasurestopreventtTanSmissionarerequiredg10bally  

aJthoughtheprevaIenceofvariantCreutzfeldt－JakobdiseaseoutsideoItheUKisextremely  
lowIManystudiesevaluatingthemanufacturingprocesshavebeenconductedforthe  

POtentiaJremova10ftheprionproteinfromp［asmaderivatives．1nthisreview．wediscussthe  

POSSib呵yofremovJngPr10nSViaseveraJprocesstngsteps．especiaIlydepthand  
Virus・remOValfi）tration・Throughadiscussionofthefimitationsandissuesassociatedwith  

SuChstudies．wehopeourreviewwillbeofhe）pforbettersludydesigninthefuture・   

The onset ofillnessinthe nrst case ofvariant   

CreutzfeldtJakob disease（vCJD），Which was  

publishedin1996．occurredin early1994．  
vCJDmostprobablyresultsfromtheconsump－  
tion ofbeefproducts contaminatedbycentral  

nervous system tissue derived ftom bovines  

ir血cted with bovine spongiform encephal0－  

pathy（BSE）．whichbeganintheUKsometime  
priorto1986（1）．Theworldwideincidenceof  
BSEandvCJDwasapproximately190，000anト  
maisand185patients（lncluding159patientsin  
theUK），reSPeCtively，inDecember2005．Inthe  
UK，Wherethe highestincidenceofBSE and  
vCJDwasreported，theirpeakincidenceswere  
Observedin1992and2000，reSPeCtively．Since  
these peaks，theincidencein the UK has  
decreasedgradual1y1101）．Thereisalsothepossi－  

bilityofcontinuingperson－tO－perSOntranSmis－  

Sion of vCJD through certain forms of  
healthcare（e．g．，throughsurgery．bloodtransfu－  

sionortreatmentwithplasmaproducts）．There－  

fore．itis essentialto maintain and promote  

activesurveiuanceofvCJDandCJD（hereafter  
vCJD／CJD）toevaluatepotentialtransmission  
bythisrouteE2－4．102．103）．   

Since blood products are prepared 打om  
humanblood，theymaylnVOIverisksofcontami－  

nationwithir鵬ctiouspathogensincludingpatho－  

genicprions．Therefore，besidesthemeasuresfbr  
Ordinary pathogens，effective measuresirnple－  

rnentedgloballytopreventtransmissionofpath0－  

genicprions（especial1ytopreventvCJD）arealso  

required．Measurestopreventcontaminationby  
viruses／prionsin plasma derivatives consist of  
donorplasmasourcing／screeningandtheelimi－  
nationofviruses／prionsduringthemanufhctur－  
ing process，CurTently．geographica］deferralof  
blooddonorsbeforedonationistheonlymethod  

ofident坤ingdonorsathigherriskfbrvCJD，  
Sincesensitiveandrapidscreeningmethodsfbr  

prlOnSinbloodwiththeabilitytohandlemany  
SpeCimens have not currently been developed・  

Therlskstoarecipient打omfrac［ionatedplasma  

PrOducts are probablyless than＆om blood  

transfusion，nOtleastowingtopotentialremoval  
duringthemanufhcturingprocess，aSWe11asthe  

volume of material to which anindividualis  

exposed，Whicharelikelytobeimportantdeter－  

minants ofthelevelofrisk t21．However．the  

pooling of plasma donations and the large 
numberofrecipients餌〉manygivenplasmapooI  

COmplicatesanycalculationsofresidualrisk・   

Littleisknownregardingthenativeformof  
prlOn prOteinin blood．especial1yin plasma，  

althoughthlsinfbrmatlonisessentialfbrevaluat－  

ingthesafttyofbloodproducts．Underthesecir－  

CumStanCeS，the regulatory agencies of several  

COuntriesissuedguidelinesregafdingmeasuresto  

betakentopreventorreducethepotentialfor  

prion transmission through pharmaceutical 

products．Manufhcturers haveimplemented  
their measures according to these guidelines  
t5－7．104－107】．Recently，Brown reviewed prion  

infectivityinblood，prionremovalbythemanu－  

facturingprocess andthe currentstatusofthe  
development of prionTSCreening methods 軋  

Theremovalofprionsbypartitioningduringthe  
mamfacturingprocessisexpectedtobeapracti－  
Calandeffectiveapproach，Particularlybecause  
effectivemethodsforprioninactivationthatare  

applicable to themanufhctureofproteinprodT  
ucts，havenotbeendevelopedtodate・Atpresent，  

theremovalofprlOnSbyphysicalrneansisthe  
mainmeasureto、VardspreventingprlOnCOntarn－  

ination．Therearenumerousreportsdescribing  
thepartitionlng and possible remo、′alofprlOn  

Fu［ureレ什0／．（2006）1（5）．659－674 659   

Key耶rds：bloodproduc【S，  

blo【1d【ranShsion，b〔〉Vine  

SPOngiformencephalopathy、  
Clea「ancemdy，depthR宜打．  

Pr】On，Varjant  

CreutヱねIdt－おkobdi5eaSe，  

virus－remOValRlter  

触i。i。e  
10．2217／17460794．l．5，659◎2006FutureMedicineLtd ESSN1746－0794  
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duringthem血ufhcturingprocess．Processesthat   

possibly remove prionsincIude危・aCtionation，   

usin左ethanolandんrpolyethyleneglyco岬EG），   

and filtration through virus－remOValand／or   

depth餌ters．Manystudieshavebeenperfbrmed   
Ontheefncacyofethanol打actionationprocesses   

to rernove prion and demonstrated similar   

removalability，regard】essofdi抒訂enCeSinstudy   

conditlonsandtheresearchinstitutions．Bycon－   

trast，Studiesondepthfi）trationrevealedthatthe   

e疏caq of depth餌ters to remove prionsis   

highly dependent on the composition ofthe   

solution and／orcharacteristics ofthenlters．h   

thisreview，WedisctBSthepossibilitiesandlimi－   

tationsofseveralmanu鮎turlnBStepStOremOVe   
Prionsusingevaluationdata丘omseveralmanu－  

Ehcturers．1鳩hopeotJrdiscussionwlubeofhelp   

todeterminebetterstudydeslgninthefuture．  

Cleaning（inactivation）of equipment should   
alsobeconsideredinparalleltotheremovalof  

prionsduringthemanuねcturingprocess．How－   

ever，WeWillnotdiscussthisarea，andthereader  

is reftJTed to Lee and colleagues who have  
a止eadydiscussedthismatterindetails（9．10．108】．   

StudydesignforprionremovaJabirity  
Proceduresforsafetyevaluationofplasmaderiv－  
atives fbr prions are basically simi）ar tothose  

usedfbrviruSeS・RegaTdlngtheviruSClearance  
study（alsotermedvirusvalidationstudy），the  

firstregulatoryguidancewasissuedbytheEuro－  
PeanCommunityin1989．Sincethen，manufac－  
turershaveperfbrmedviruSClearancestudiesin  

accordancewiththisguideline aswellasother  

relatedguldelines．Ontheotherhand．theEuro－  
peanMedicalAgencyissuedguidelinesregarding  
Prion⊂1earancein200411叫．Theirguidelinewas  

largelybasedontheconceptoftheviruSValida－  

tionguidelines（109）．althoughcarewastakento  

refbr to such studies aslnvestigational，aS  

OppOSedtovalidation・   

The fbllowing should be considered when  
Performingpnon－Clearancestudies．   

ModeJ∂9en払  

Themainpurpo5eOftheclearancestudyisto  
assessandidentifythemanufacturingprocess（es）  

thatcanbeconsideredtobeeffectiveineliminat－  

ingprionsuslngVariousmodelagents，SuChas  

scrapie．Basedontheresultswithmodelagents，  
the partitioning of specific human pathogenic 

agents，SuChasvCJD，Canbespeculated．lnthis  
SenSe，thepurposeofthestudyistoevaluatethe  

riskofthepathogenitse旺However，ifthepath－  
Ogenin questionissigni自cantlydifferentfrom  

the modelagent．partitioning ofthe specific  
human pathogen may yieIdincorrect data・  
ThereEbre，fbrclearancestudiesandrelatedstud－  

ies，itisindispensabletocarefullyconsiderthe  
posslble dif托rences betweenthe pathogensin  

quesdonandmo由Iagents・   

A55即me肋Od  

Thedetectionofprotease－reSistantprlonantigen  
（iT2t4加Study）isperforTnedastheflrststep（e・g・，  

bywestemblotting【WB】．andthen，fbrcertain  
process＠s）．aninftctiv吋assay usinganimals  

（血T4tJVStudカisalsorecommended・The  

ass叩remainstheonlypossibleoptiontocon一  

触m也equantitativein鎚ctiv町U打a也OnOrpri－  

ons fo1lowinglnoculation of samplesinto  
animals．k should also be understoodthat．in  

someinstances，therecouldbesomediscrepan亡y  

between血肋andh7T4nstudyresults．   

肋1UJ∂ぬno′m∂〃UねC山r什I9PJ℃Ce∬  

Itmaybeimpossibletoexactlysimulatea1lofthe  
manufhcturingprocessparametersonalabora－  
toryscale．ForexperimentaldownSCaling，itis  
impossibletouseequipmentandconditionsthat  
areidenticaltotheactuaJmanufhcturingprocess・  

First，Prion proteins are addedintentionally．  

therebychangingthematrix・Second，theproc－  
essesaTedownsized tolaboratoryscale．There－  

fore，insomeinstances，thebestresultthatcanbe  

achievedisto approxirnatethebehaviorofthe  
mam血cttJringprocess・FurthermoreTitisimpor－  

【antnottooverestimatetheprionremovalability  

Ofthemanu触turingprocessesbasedonthedata  

obtainedunderscaled－downconditions．   

Ⅳ∂伽ebmo′∂bno〝れ∂Jp〃0nP√ロ妃わ∫  

ThenativefomlOftheabnormalprionproteins  
inbloodisstillunknown．Abnormalprionpro－  
teinsinbloodremainlargelyundeterminedand  
mayexistasvariot）Sformswithdi蝕rentparticle  

sizesoraggregationstates・Therefbre，theprepa－  

rationmethod oftheprion materia）usedas a  
Spiking agent fbr process evaluation studies  
WOuldbeanimportantfhctor・   

ChoiceofspikingprlOnagent  
Ofthevariouspriondiseases，VCJDisthepri－  
maryconcemfbrmanufhcturingplasmaderiva－  
tives．Itisdifncultto usetissue samples taken  

fromvCJD／CJDpatientsfortheevaluationof  
manufacturingprocesses・Therefore，ingeneral，  
laboratory strains ofscrapie（e．g・，Z63K and  

ME7）andthoseofBSE（雪．gり301V）areusedin  

placeofvCJDmaterialsEll－15ト  

Fu山re伽J．（2006）1（5）   660  
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Spikingmaterialsareprepared打omthebrain   

Ofinfectedanimals，andthereareseveralmethー   

odsofprepaTation・Brainhomogenate（BH）has   

beenwidelyusedforalongtime，becauseBHis   
easytoprepareandcontainsahightiterofinfec－   

tivity．However，theuniformltyofparticlesizeis   

notidealEbrevaluationpurposes．The micro－   
somalfhction（MF）ispartiallypurinedfrom   
BH，andthetiterof・MFmaybeslightlylower   
thanBH．Inaddition，CaVeOlae－1ikedDmainsand   
Semipurified scrapie prion protein（purified   
fibrlls）mayalsobeusedinspikingstudies．The   

Partitioningofabnormalprionproteinprepared   

by di蝕rent preparations behavesin a similar   

mamer，Withthe exception of pur脆ed氏brils   

L16－18）．Although the appropriateness of the   

materials used fbr spiking experlmentS WaS   

describedinreportedstudies，therehasbeenno   

discussionoftheirparticlesize．   

In2003，Yunokireportedthattheparticlesi2e  
ofMFusedasspikingmaterialwas800nmon  
average．andthattheparticlesizeofMFfb11to  
lessthan220nmthroughhigh－pOWerSOnication  
ordetergenttreatmentL19）．Atpresent，reSearCh－  

erstendtoaddstepssuchassonlcation．deter－  

gent treatment and premtrationin order to  

prepareMForBHforspikingstudies．However，  
discussionregardingtheappropriatenessofspik－  

1ngmaterialsislimitedbecausethestatusofthe  

abnormalprionproteininbloodisnotcurrently  

clear．V訂ious preparation methods have been  

usedintheabovereports．Therefore，itisneces－  
SarytOCarefu1b（COnSidersuchpreparationrneth－  

Ods usedinindividualreportsin order to  

evaluatetheremovabilityofprionagents・during  

theprocess．   

Asour knowledge regardingthe fbrm and  
characteristics of abnormal prion protein in 

bloodaccumulates，theseproblemsareexpected  

toberesoIved．Anewpreparationmethodutiliz－  
ing exosomes rnight be prc．posed because a  

recentreportdescribedthatprlOnSalsoexistin  

associationwithexosomes（20］・Inaddition，SPik－  

1ngmaterialsderived丘・OmCUlturedcellsproduc－  

ing abnormal prion protein may become one 

possiblesourceforspikingprionmaterial（21】．If  

stminsofvCJD／CJDwithahightiterarepre－  
Paredinculturedcells，itwouldbecomepossible  

tousesuchmaterialsasspikingagents．   

Evaluation methods 

Tbestimatetheprionlevelsinsamples，tWOdifT  
ferentmethodsare used：onetodetectabnormal  

prionproteininsarnplesbyWB，COnformation－  
dependentimmunoassay or enzyme－1inked  

immunosorbentassqy（iT7t4bTOStudy）L16．2Z朝；   

andtheothertodetectpathogenicprionprotein  

byinoculatinganimalswiththesamples（血＝廟の  

study）．AlthoughWBiswidelyused，aSSayCOn－   
ditionsarediffbrentineverylaboratoryandthere  

isnostandardprotocolfortheassay・Ingeneral，  

Samples taken 丘om manufhcturing processes  

COntainplasma proteinsatahigh1evel，Which  

sometimes disturb the specific detection of a 

smallamountofprionbyWB．Tbavoidthese  
PrOblems，Optimi2ation of assay conditions  

andJor叫匝tmentofpretreatmentconditions  
foreachsamplearenecessary．Duetotheseassay  
Variables，thesensitivity ofthe assay not only  

differsineverylaboratory，buteven打omsample  
tosample．Whenanidenticalsampleisusedfor  
comparison，WBgeneral1ygivesalowersensi－  
tivitythantheh”4vomethod．rrbimprovethe  
sensidvityandspeclncityofWB，SeVeralmethod－  
0logieshave been performed；forexample，the  

elimirutionofplasmaproteinsthatdisturbthe  

assay．by heating at800C before proteinaseK  
treatment，fb1lowed by ultracentrifugation to  

COnCen仕atepdon【25l．   

FbrviTuSeS，itisrequiredthatclearancestudies  
areperfbmledfb1lowingthedetectionofinfectiv－  

ityofprocesssamplesasanindicator．However，  
forprions，aCCOrdingtothegllidelines（104．105．109l，  

inftctivity experiments jnd叩are nOt always  

required for processes where the relationship  

between h7t4I句Iand hT伽 results has been  

estat山shed．Forprocesseswheretherelationship  
isunknown．suchasnewprocesses．itmaybenec－  

essarytochecktheinLectivityofsamples  

followlnginitialtestingofsamplesjt7t4tTV・  

In general，eXperimentalconditions for the  
detection ofin鎚ctivity using animals differ at  

everyinstitution．Evenifanimalsarethesame  
SpeCiesandagb，theamountofinoculumsgiven  

totheanimalsand／orincubationperiodofthe  
animals after hoculation may be different・  

SymptOmSOfprion diseasesaremonitoredby  
Clinicalsigns during theincubation periodin  

animals，although the monitoring procedure  

mayalsodifftrateachinstitution．Someinstitu－  
tionsmonitorabnormalbehavioronly，Whereas  

Otherinstitutionsuseascoringsystemformoni－  

toring．However，SuCh observation of clinical  
Signsmaynotberegardedasadefinitiveindica－  

tor of disease．Classically，histopatho10gy has  
been used to confirm diseaselesionsin brain  

samplestakenfrorninfectedanimals1261．Simi－  
larly，differentcriteriain path0logicalexamina－  

tionsareusedbyinstitutionstodetermineprion  

lesions．Someinstitutionsjudgepriondiseasesby  

661   VVWVVfutu［emedicine，COm  
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Agencypublished3staternentin2004・thestrat－  

egyEbrestablishing山estudydesignwasnotas   
C量earllO5ト   

The10greduc亡ionねctorofprionbyacertain  

manufhctu∫ingprocessisoftenmisunderstoodas  

representing an unconditionalabsolute value；  
however，thisfhctorismerelyoneofthelndices  
fbrprocessevaluation・Therefore，basedonthe  
comprehensivegraspofallinfbrmation，judgment  
shouldbemadewhethertheprocessinquestionis  

e蝕ctive，Partialb，e蝕ctiveorine晩ctivefbrpdon  

removalbyindividualmanu飴cturingsteps・   

Several procedures are expected to remove 
abnormalprionprotein．Fractionatlonwidleth－  
anol．PEGandglycine，and餌trationwithvirus－  
removalanddepthfuterhavebeenwideレhves－  
tigated，andmanyreportshavebeenpublished  
onthesesteps（describedlateI）．   

斤acぬ∩∂〟b耶du加gp由訂n∂P′P始わ  

PUr節c∂ぬn∫fep5  

Manystudies have alreadybeenperEbrmed on  
ethanol fねctionation．Details of ethanol  

fractionation and prion partitioning during 

themanufacturingprocesshavebeendescribed  
inseveralarticlesI3l，32．104．105）．Amongtheethー  

anolfractionation processes，FractionII＋ⅠⅠⅠ．  

FractionIIIandFractionIVprocessesexhibited  
significantpartitioning（取blel）・Thesearecon－  

sideredtobeeffbctivepnonremovalprocesses・  
For PEG andglycine fractionations，SeVeral  
Studieshavealsobeenreported，aSSummari2：ed  
inT払1e2．PEG打actionationprocesses，includ－  

ing8andll．5％，demonstratedgoodpartition  
andareregardedasefftctjveprlOnrernOValproc－  
esses，SuCh as ethanolfractionation processes，  

whereasglyclneffactionationdemonstratedless  
efftctiveremoval．   

Forcolumnchromatography，Variouskindsof  
columns demonstrated a different tendency to  

partitionpfionprotein（ThJe3）・Allofthecoト  

umn chromatography processes reviewed here  
arenotimplementedspecincal1yfbrtherernoval  
Ofprions，butfbrpuri鮎ationoftheplasmapro－  
tein。finte，eSt．In thissense，the removaiof  
pr10nWiththesecolumnchromatographyproc－  
essesis，ifanything，aSeCOndaryeffectLThere－  
fore，the fhctors and／or parameters that are  

necessaryto purifyplasma proteinswilldi恥r  
打omthoseforprionremoval・   

伽∫－√emOl／a／甜e√S  

ViruS－remOVal創ters were developed exclusively  

fore飴ctiveremova）ofvir11SeSduringmam血ctur－  

ingprocesses，andhadporesizesofapproximately  

FurureV〟01（2006）1（5）   

the existence of vacuoles only．Some other  
institutionsusetheirownscorlngsystemusing   

SeVeralfactors，StlCh as sponglfbrrn vacuoli2a－   

tion，gliosIs oramyloid plaquesin thelesion   
sltes．The above judgments are sometimes   
problematic because these pathologicalobser－   
Vations must be perfbrmed by experienced  
investigators・TbobtainmoreknowiedgeregaTd－  

ing血ediagnosisofpriondiseas田，See仙egen－   

eralreviewbyKretzschmaf（27J．■1もavoidthe   

aboveproblems，ratherthanpathologlcalevalu－   

ation，a reCenttrendisthe血血detectjonof   

abnormalprionproteinusingBHsfrominocu－  
1ated animals byimmunological procedures．   
suchasW召．   

Leeandcolleaguespublishedareportin2004   
regardingtherelationship between h7伽and   

h7dwrestiLts128）．Theirdatademonstratethat   

dlepartitlonpfprlonantigeninindividualproc－  
esssamplesdetectedbyWBwasconsistentwith  
thatofinftctiousprionsobserved血＝動玖These  

resultssuggestthatitmaybepossibletoevaluate  

prion partitioning during the manuficturing  

processbyh7t伽studyusingonlyWB．How－  

ever．theyalsodemonstratedthat，insomecases，  

inftctivityremairlSinasamplewheretheamount  

Ofabnomlalprionproteinislessthanthelimitof  

WB．Onepossibilityfbrthephenomenonisthe  
inappropriate use of antiprion antibodies fbr  

WRBasedontheirresuJts，thedataobtainedby  
Lrll伽studyshouldbeevaluatedwiththepossi－  

bili（ythat suchstudymayhavelimitationsfor  

thedetectionofprlonagents．   
CellculturetopersistentJymaintaintheinftc－  
tlous prion proteinhas been widely reported．  

ar）dthedevelopmentofacellculturesystemfor  

thequantitativedetectionofprioninfbctivityis  

nowunderway（2l，29．30）．Inthefuture，ifanew  

assaysystemusingaceuculturesystemdemon－  

StrateSthesamesensitivityasanimalstudiesand  

goodcorrelation，eXPeriment5tOdetectinftctiv－  

itymaybeswi［chedffomanimalsystemstocell  

Culturesttldies，aShasoccurredfbrsomeviruSeS  

usedfbrvirusvalidationstudies．   

Eva［uationofthem可Ormanufacturing  

PrOCeSSeSforprronremoval  
Conceprぬ√eV∂山aわnof  

m∂nU由cfu〃∩9P／OCe5SeS  

OverthelastlOyears．manyreportshavebeen  
PublishedonprioT）remOValduring亡he manu－  

fhcturing processes of plasma derivatives．Tb  
reassess these reports today，We rnuSt COnSider  

the technicalbackground of亡hestudies（dis－  

cussedearlier）．BeforetheEuropeanMedicines  

662  

ー126－  
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MoAb  FactorIX Ham5ter dMFV  

PrPSc  

263K  

W8   l18】 ヽr  

WB  【18】  

ND  ND ND  ND  3．0  

ND  ND ND  ND  l．4  

ND  ND ND  ND  Z．9  

3．7  3．7 1．3  NA  2．4  WB  ′  

ー伯山郎∂帽叩佗∬edわ／0飢。向mノ他面I（）geJlねcrfo几タねdor∽J／ねcぬ∩．I封）仲．3％mβP∂ndT％加een叫【帽∂【ed．′仙nokJetal．  

U叩UbJ励ed伽【∂・  

朗二飢）∂∬野面vivo5fu句ク二郎亡β0扉ne甲0ng肋仰e〔亡甲ね／叩∂t叫捌仁8由一句血m／ハロer吋たd∧〝1伽re呵e′－亡－【佗∂【ed∧イ仁〃た肋m50′¶きJ  

加c【旧∩ノ㈲bニMonoc／0∩∂／即旺め0叫M∴〟0【∂卯／J招わJ曙〟D∴〃oIde【e√m′ne¢P「Pニ桝0nP√Oreれ立二立摺Pねノ∫Dニ50ルenr∂nddere√9en亡J  

∽倣Mな5【emb／8托／唱βnvit「0タ【u朝  

15－35nm depending on the filte＝ype．Fo∫  
example，15N（15士2nm），20N（19士2nm）  
and35N（35士2nm）ofPlanovafilters仏sahi  
KaseiMedicalCo・，Ltd．，Tbkyo，Japan）；DV20  
（＞3－logsreductionofvirusparticles＞20nmin  

diameter，and＞6－logsreductionofvirusparti－  

cles＞50nmindiameter）；andDV50（＞6－logs  

reductionDfvirusparticles＞50nmindiame－  

ter）ofDVfilters（Pal1CoりNY，USA）；and  
ViresoIve70 匝1tration of molecules with  
＜70kDa）（Mi11ipore Co‥ Billerica，MA，  
USA）．Althoughthefilterswereorigina11yused  
fortheremovalofviruSeS，itisexpectedthat  

theymayalsobeapplicablefortheremovalof  

Prions．Tbdate，0nlyafewreportshavebeen  
published on the prion removal capacity of 

virus－remOValmters．In this review，We refer  

Onlytoreportsinwhichthenameofthefilter  

is5PeCi点ed（nbk4）．  

In2005，Silveiraandcolleaguesreportedthat  
Prion protein particles with a particle size of  

17－27n刀一retainprionin鈷ctivityinaniT7t4FV  

Study囲．However，Prionparticlescanbemuch  
largerand17－27nmparticlesappeartobeat  
thelDWendofsizedistributionI34J．thingthis  

estimatedsizeoftheminimurninfectiousparti－  

Cle，We Caninfir usefulinformation fromthe  

StudyresultsonpaTVOViruSpartitiordng，because  
thepartidesize（20－26nm）oftheviruSissimi－  

lartothatofprions．VlruS－remOValfilterswitha  

nominalporesizeof15nmcanremovecanine  
parvoviruSandparvovirusB19（B19）effectively  

119．35，36J．Therefbre．viruS remOⅦ1fllterswith  

15－nm pOre Size should be usefulfor prion  
removal，We obtained evidence that scrapie  
Prion could also be removed e蝕ctively by a  

15－nmⅢter．atleastwhenassayedusingWB，  

althoughinfectivityin the mtrate remained  

Whenweinoculatedhamsters L％nokjandcoLLe8gu亡S，  

Unpu帥5hedD扇al．   

However，manyPlasmaproducts carlnOtbe  
filteredwith亡his filter．In fact．even for the  

evaluation of virus－remOValfilters for prion  
removal，thereareseveraltechnicalissuesto be  

noted．Most ofthe problems associatedwith  
the15－nmnlteroccurduetoc10ggingofthe  
仙erbyspikingmaterials・Cloggingoftenpro－  

longs the filtration tirne and renders the filter・  

unable亡OPrOCeSStherequiredloadedamountper  

unitsurfもceareaofthe餌er（termeddeviation）．  
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immuJlOg10bu柚  

PBS  
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HamsterPrPScz63K  
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R幽in¢d Cl¢色相n時／帽血七億On Method・Ref．  
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ds8日●●  

MF   
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8日   
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MF   

SMF   

SMF   

5MF5§   

SMF   

dsMF‡‡   

BH   

d8H‡   

MF   

SMF   

dMF5   

sMF§§  

WB  

3．5／4．2   ＜1．0／＜1．0  

4．Z／ヰ．2   2．4／2．4  

8．13  3．ZO   

7．32  5．71   

3．5／4．Z  く1，0／く1．0   

4．Z／4．Z   く1．0／く1．0  

3．2／乙5   0．8／0．8   

2．4  く1．0   

6．8／6．8   4．8／4．3  

6．7吼1   4．即ヰ，7  

8．13  く乙之6   

7．32  ＜3．11   

3．5／4．Z   ＜1．0／く1．0   

4．封4．Z  ＜1．0／＜1．0   
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3．6  ＜0．8   

Prob．十Ve Prob．十Ve   
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REVJEVV－Yunoki，Urayama＆lkuta   

Suchdevla鮎m加msと肌dardmanuぬcturlng   
COndltions should be carefuIly considered，   
WithotltOVereStimation，Eortheacceptabllity   
of5uditudies．Insucbinぬnc8S，血esm亜訂   
pore5tendtoc王og允柑t，Wbldldive掩moreo一   

也efbw血oughthe血gerpo托5i欝一也ereby   

Changingtheeffectlveporesize ofthe丹Iter．   

For血pu叩OSeSOfriska防鰯ment．1tappe訂   
tobeappropriatetoassumethat，eVenWi也a  

15－nmⅢt町Iea如geofo山ya5打姐王1amount   

ofpr10n（1聖ほtban血elimitof血肋detec一   

也onme仇od5）m8yOCC叫鮎0蝕nfbundin   
ParVOVirusstudles．  

Pn髄S eValuatlon ofl血・uS－remOV81nlte柑   

mu∫tbモp打払medcon威d8血g也e8bo㈹pOh也．   

Sh亡母也epubli5hed或udy触卯払rpr∝鰯   
即aluatk旧Or pdon mlk o托en und閉れ   

托pO璃mu虞be潤棚ed叫b既Chde   
也e騨ib111り血at pdon d肌n快bぉ鵬en   

adv耶dy8蝕亡ted．h蛤g飢e叫acc甲t由疏水   

仇ebasicprhcipleorvlm－rem血餌仕adoni5   

Si次eXdu5ion．Dependingon也enlbadoncon一   
曲tiom・山epe血manceo一山e丘1t色相m叩Ⅵ叩   

Atpreserlt，the15－rmfiIteristhemosteL粍ctive   

氏町p血nremov山一although蝕地相Wl血apo陀  

血沈Of20nmormorec抑曲oremoⅦpr10れ瓜tD   
someextent．However．itshouldbeundezstood   

仇at・ln血餌瑚allmtersmayl飽kln托cdoⅦp山一  

Orは二止血D t血e nltrate・Owing to do癖唱md   

OtherproblemsTthepercentagespikingmayneed  

to加代ducedinmany亡a粗Consequ飢叫＝加   
removalhctortendstobelwer．whichshould  

dsobecon或de代dca柁餌Iy   

hthe如ure，1tmayben∝鰯訂ytOdevdop  
Virus－remOValfilters withsmaller pore sizes・  

Howev町mauerPOreSi託may由SO bemore  
problematicbecausenoto山ycontaminantsbtlt  

alsothedesiredplasmaproteinmaybecaptured  

by也e別ten Ther曲柁，氾me O也ermeasur駄，  

SuChasimprovementof餌trationeLncienqwith  

15－nmPOre血e肋ers，Oridentifyingsdtablefil－  

鵬tioncondition5fbrhTgerPOrefilters（e．g．，by  

inducingprion aggregatesatlowpHpriorto  
餌tration）maybecomeimpcrtant．   

Dep納酔e巧  

The basic principle of depth nltrationis to  
removeandんrcaptureimpuritiesbyfiltratlon  
血rough a multjlayered matrixstructure．Pore  

Si2eSOfdepthfiltersusuallyrange打omO．1to  

5・Opm・Someimprovednltersare electricaPy  
Chargedtocaptureimpuritlesmofe ef触ently・  

Depthnltration wasoriginaiユyintrodtlCedfor  
the clar漬cation ofproteinsolutions and，thus，  

WaSnOtintendedspecificalbTfbrprionremoval．  

nerefbre，COn匝mhadng pdon agmb are   
mロVed a5a肥COndaⅣe蝕ctdurhgpudnca一   

也OnO一也edびiredprote虹Conside血g血epore   

Sl次Ordep也餌te指．仇e点1仕a也Onm眈hanimぬr   

prionr町OV由canmtbe威mpけ画出nedo吋   

by由e既elu扇m．be偶びe血edla一群Ofthede】坤l   

餌t訂CO山dal∽be虹Ⅳ0lⅦdln pdoIlmOⅦ1．   

Howev町Ce他山condltionsmay僧ultlnさi紳  
icant prion aggregatlon（e．g．，low pH），and   

umderstlChcondltlons，remOValbysheg肛1uslon   

m叩h血eprim且Ⅳme血狐kmo一代mOV由．T♭   

da鹿．onlya5maIlnumberofrepor也havebeen   

publi血由onpdon托mOV由bydep血Ⅲ仙n．   

neロゴu始of也e虞u出払a托SUmm血h  
¶血Ie5（柁pOぬWhe柁血eれameO一也e餌也rwぉ  

notspecl鮎darenotincluded）．   

A∝O一曲喝bar嘩氾止血atevenpdmpa祀d郎  

of17－27nmindlm蝕汀虞山代mahh飴亡加齢し  

SuCh抽c也ouspdons血ouldtheo托d叫騨鷹  

山mugh depth瓜1t耶．Howev吼a numb訂O一  
代pO佃higHight也at．1nsomecぉ岱，abnormal  

prionwasactualb，remOVedbydepthfutration．  

Evenwithanidentlcalfilter，餌trationemclency  

Variesslgnifleantlydependingon丘Itratingcon－  

ditions．Therefbre．depth餌tratlonGarnOtguar－  

anteecorば蜘entprionrmov幻ineadli和也nα．  

butratherconditlonsmayneedtobeoptimized  

氏汀組血product．Thび，hactualmanu魚∝udng，  

COnditlonsfbrdepthnltrationmustbede丘ned  

With strict process controIsinorder to enstue  

e蝕c也Vepdonremoval．Rlr也emore，a叩eV血a－  

tionstudyoftheprocessshouldbedes砂1edvery  

C鵬皿yw旭e00mide血g血epmc既血gcondi一  

也OnS，neCO汀dadonofprionpa止1日血ngⅥa  
depth flltration in model町StemS and  
vCJD／CJDsystemsremainstobeconfiTmed．   
The柁are SeVeralteclmlcalproblems（O be  
notedwhenweeⅦ11Rtedepth餌trati飢．Theblg－  

gest problemis thatthe mechanism of prion  

removalhas not currentJy been d訂瓜ed．Size 

飲Clu感onalonecannot餅pla出血emedl訂血mto  

removeprionsbydepth魚Iters．Electricanycharged  

matricesmayadsorbprions，butthishasnotbeen  

invesdgatedindetail．Therefbre．processev  
donぬrde〆h創出血mm野r印uむeveIツCa門札1  

design，Sincethereisaposs主bilityofbehavi0指Idif－  

ftrmcesbetweenmodelandvCJD／CJD5yStemS  
during艮Itration．h addition，itis d瓜cult to  
Obtain depth一斑termateriak ofunifbrmquaii年  

取spa畑Cu血problemmu鑓加impr卯由払r也e  
use餌hessofthedepth用trationprocesstoremove  

Prion5at也emanu良ctudnglevei・   

rngeneral，打omtheresultsofpreviousstudies，  
depth餌trationmaybee恥ctive，tOSOmeeXtent，  

fb㌫Prion removal，aS Foster and coworkers  
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S岬e「∩∂tantOf38％  

ethanoIprecJPitation  

1．1（H）0．8（U O．0（H）0．0（し）  

0．9  0．0   

2．4  0．0  

7．0㈹4．0（L）4．6田）3．4（り  

ND  ND   

ND  ND  
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ND  ND  
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≧1．1（H）≧0．8（L）NA  

≧0．9  NA   

≧Z．4  NA  

2．4㈹0，6（U NA  

＜1．0（U  NA   

く1．O  NA   
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