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DevelopmentofaMagneticSeparatorforBiomaterialsLabelledbythe 
MagneticBeads 

WataruMaeda,SotoshiYamadaandMasayoshilwahara 
KanazawaUniversi唾Japan

Thispaperpresentsanewhigh-throughputmagneticseparatorfbrbiomaterialslabelledby 
magneticbeadsTheseparatorconsistsofthreerectangularcoils，twocircularcoils，anda 
separationchamber・Theseinstrumentsweredesignedbyanumericalanalysisofmagneticfleld
andamovementormagneticbeads、Aseparationrateover90％hasbeenobtainedinthis
system． 

ＫｾﾘＷbノホfMagneticseparation』Magneticbeads,Gradientmagneticfleld

LIntroduction 

ThepurificationtechnologytosCparatecellsor 
biomaterialsisrequiredfbrmostcellor 

phannaceuticalanalyses，Conventionalmethods 
suchasacentrifhgationandFACSs『luorescence
ActivatedCellSorters）麺ewidelyusedmthese
flelds､Amagneticseparationalsocametobｅｕｓｅｄ 
asanadvancementofmagneticlabellingtechnology、
Inthismethod，magneticbeads，whichare 
polysb/renebeadscontainingironoxideand 
typicaUyl-51mユindiameter，conveytargetsof
separation・TargetsareimmunochemicallyfIxedto
thebeadsbyahighlyspecifIcantigen-antibody 
bridge[1Ｌ[2］ 

Theproblemisthatnormalbatchmagnetic 
separatorsusmgavesselhavealimitationwith 

respecttoavolumeofseparationAtpresent,some 
kindsofmagneticseparators，whichenable 
continuousseparatio､,havedevelopedtosolvethe 
problemandtheyhaveworkedproperly［3]-[５１ 
However,thesesolutionshavealowflowrate：fbr 

example,itisll｣Ll/mini、[5］
Inthispaper,weintroduceanddevelopanovel 

magneticseparatorfbrbiomaterialslabenedbythe 
magneticbeads，whichenablescontinuous 
separationwithhigh-throughputcomparedtothe 
conventionalone 
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(a)Schematicillustrationofamagneticseparator 
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(b)Enlargedillustrationofaseparationchamber 

Fi9.1．ProposedmaEmeticseparator 

chamber,whichislocatedbetweencircularcoilsas 

shownmFig・L
TargetslabelledbymagneticbeadsareinfUsed 

fromaninletofthechamber・Whentheyareinthe
chamber,theyareexposedtogradientmagneticfleld 
generatedbythecoils，Then，theymovetox-
directionbymagneticlbrceprecipitatingｔｏ、egative
z-directionandflowoutffomanoutletG6Positive 

selectid､,，、Astheresult，thetargetsareseparated
intobeadrichcontentandothers＿ 

2.NumericalAnalysisandDesign 

Aproposedmagneticseparatorconsistsofthree 
rectangularcoils,twocircularcoils,andaseparation 
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