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Nowhere in the body is there more need for homeostasis than in the brain. The mechanism for maintaining this barrier function 
lies in the capillary network supplying blood to the brain.

These capillary endothelial cells in the brain are diff erent to those found in peripheral tissues in various ways: 

1.   Brain endothelial cells are joined by tight junctions of high electrical resistance providing an eff ective barrier 
against paracellular movement of molecules. 

2.   In peripheral endothelial cells there is good transcellular movement of molecules. There is no such movement in 
brain endothelial cells. 

3.   Brain capillaries are in contact with foot processes of astrocytes which essentially separate the capillaries from the 
neurones. 

The blood brain barrier is both a physical barrier and a system of cellular transport mechanisms. 

Lipid soluble molecules are able to penetrate through the barrier relatively easily via the lipid membranes of the cells. In contrast, 
water soluble molecules (e.g. ions) are unable to transverse the barrier without the use of specialized carrier-mediated transport 
mechanisms. Transporter proteins play an important role in the transport of compounds across the BBB. Substrate specifi city, 
expression levels and activity of the uptake and effl  ux transporters that are expressed in the BBB diff er. Two effl  ux transporters - 
MDR1 and BCRP are of main importance in preventing xenobiotics to cross the BBB. Both transporters are expressed on the apical 
membrane, pumping their substrates from the cell into the bloodstream. 

SOLVO’s BBB package consists of an assortment of crossvalidated in vivo and in vitro tools for studying the drug-transporter and/
or drug-drug interactions in this important barrier. The BBB package focuses on two key effl  ux transporters, MDR1 and BCRP, 
however assays for other effl  ux (e.g. MRP4) and uptake (e.g. OATPs and OAT3) transporters present in the BBB are also available.

Membrane based ATPase and vesicular transport assays, the cell based dye effl  ux assays, and the cellular uptake transporter assays 
represent HTS assessments that provide transporter specifi c data to confi rm in vivo detected interactions. FDA-compliant MDR1-
specifi c monolayer assays (Caco-2, and MDCKII), and the BCRP-MDCKII assay are also available. Living cell based BBB models, 
like dye effl  ux transport assays adapted for primary rat brain capillary endothelial cells (RBEC) are also validated with specifi c 
interactors and dedicated to explore effl  ux transporter related inter-species diff erences. SOLVO’s standard and transporter-
specifi c in vivo microdialysis services are also integral part of our BBB package.
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Localization of effl  ux and uptake transporters in human brain capillary endothelial cell (based on Bronger H et al. (2005) Cancer Res 65: 11419-11428). 
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CONTACT INFORMATION: 
SOLVO Biotechnology
E-mail: sales@solvo.com  web: www.solvo.com
Phone: +36-23/503-940  Fax: +36-23/503-941  2 Gyár St. H-2040 Budaörs, HUNGARY
SOLVO distributors: In US and Canada: XenoTech LLC www.xenotechllc.com, in Europe: tebu-bio www.tebu-bio.com, in Japan: Nosan www.nosan.co.jp, in India: www.krishgen.com

Available assays within the BBB package

Membrane based HTS effl  ux transporter assays 
• MDR1 PREDEASY ATPase 
• MDR1 PREDIVEZ vesicular transport 

• BCRP-HAM-PREDEASY-ATPase 
•  BCRP-HAM-Sf9/M VT, BCRP-M PREDIVEZ

vesicular transport 

• mouseBcrp1-VT

• MRP4 VT (from 2009 Q3)

Whole cell based HTS dye effl  ux transporter assays 
• MDR1: Calcein Assay 
• BCRP:  Hoechst Assay  

Whole cell based uptake transporter assays
• OATP-B/OATP2B1
• OAT3

Monolayer assays: effl  ux transporters 
• MDR1-MDCKII
•  Caco-2: MDR1 substrate and inhibitor profi ling 

AB/BA transport
• MDR1-LLC-PK1 (under development)
• Rat Mdr1b-LLC-PK1 (under development) 

• BCRP-MDCKII: AB/BA transport 
• mouseBcrp1-MDCKII: AB/BA transport 

•  Rat brain capillary endothelial cell (RBEC) 
monolayer (from 2009 Q4)

In vivo brain and peripheral microdialysis in rats
• Determination of brain penetration
• Mdr1 specifi c interactions
• Bcrp specifi c interactions
•  Determination of brain penetration of TAs and 

simultaneous monitoring of neurotransmitter release 
in specifi ed brain regions
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Vesicular transport assay
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Calcein assay
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MDR package 
Interaction of quinidine with the Mdr1 transporter measured in the in vitro HTS assays
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PAG  vehicle & QND (5 mg/kg; iv)
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PSC833 (2x2 mg/kg; iv) & QND (5 mg/kg; iv)
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Interaction of quinidine (QND) with the Mdr1 transporter measured by dual-probe microdialyis:  brain penetration of quinidine



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Euroscale Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


