
Sustained Delivery of Microbicide Dapivirine Using Intra-vaginal Rings:  An Independent Clinical Assessment of Safety & Drug Delivery in Women

ABSTRACT
BACKGROUND:   Vaginal Microbicides for the prevention of HIV transmission may be an 
important option for protecting women from infection.  Intra-vaginal rings (IVR) are one 
approach to sustained release of microbicides that could provide increased flexibility for the 
user and increased product adherence.  This report describes two independent phase I safety 
trials designed to evaluate delivery of the NNRTI microbicide dapivirine from IVR.

METHODS:   Each study involved a differently designed silicone elastomer core type IVR.  
Study 1 used IVR with 120 mg or 0 mg (placebo) of dapivirine in a cross-over design involving 
12 sexually abstinent healthy volunteers.  Each participant underwent 7 days of placebo then 7 
days of dapivirine ring use.  Study 2 was a randomized, double blind placebo controlled study 
involving 7 day use of IVR with 25 mg (10 women) or 0 mg of dapivirine (3 women).  Safety, 
tolerability, and drug distribution were assessed similarly in each study.

RESULTS:   All participants completed both studies.  Safety was assessed in each study by 
measurement of clinical laboratory parameters, adverse events, and pelvic examinations.  
There were no deaths, serious adverse events, or adverse events (AE) resulting in study 
discontinuation in either trial.  Similar AE were observed in the placebo and treatment groups of 
both studies.  IVR in each study were found to be generally safe and well tolerated.  Drug levels 
in different sample types collected on day 7 allow summary comparison between studies.  
Levels in vaginal fluids (Sno-strip collection) and in cervical and vaginal tissues (biopsy) at day 
7 were compared at the cervix, introitus, and the vaginal ring areas.  In study 1, mean vaginal 
fluid levels ranged from ~17 ng/strip (cervix) to ~74 ng/strip (ring area); mean tissue levels 
ranged from ~279 ng/gm (introitus) to ~703 ng/gm (ring area).  In study 2, mean fluid levels 
ranged from 7 ng/strip (cervix) to ~94 ng/strip (ring area); mean tissue levels ranged from ~680 
ng/gm (cervix) to 2480 ng/gm (ring area).  Mean plasma levels in each study were <50 pg/mL.

CONCLUSIONS:   Two IVR delivery systems with different amounts of dapivirine were found to 
be generally safe and well tolerated in independent clinical trials.  Both IVR delivered dapivirine 
throughout the genital tract although tissue levels were higher in study 2.  Both studies suggest 
IVR delivery of microbicides merits further study.

*Note: Tissue data from the second study presented here is revised relative to the original 
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INTRAVAGINAL RING DELIVERY

• Attractive Technology:  (1)  >30day use  (2)  
Ease of use / Higher Compliance  (3)  
Inexpensive (4) An approved technology for 
multiple indications

• Ring Structure:  Silicone elastomer composition-
Medicated core within control-release outer 
sheath.  

Adverse Events
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Placebo n=15
120 mg n=12
25 mg n=10

Adverse Event Placebo 120 mg 25 mg

Number of women 15 12 10

CNS 3 1 2

Eye 0 1 0

Cardiac Disorder 1 0 0

GI System 6 2 0

General Disorder 1 3 3

Musculoskeletal System 1 0 0

Respiratory System 1 1 0

Injury, poisoning, procedure comps 0 0 1

Skin/sub-Q tissue 1 0 0

Renal/Urinary Disorder 0 0 4

Urogenital System 7 8 6

TOTAL 21 16 16

STUDY RESULTS

DAPIVIRINE is an NNRTI 
developed originally as a 
therapeutic; 11 clinical 
studies were conducted 
via oral administration; it 
is a highly potent ARV, 
non-mutagenic, non-
teratogenic with low 
cytotoxicity.

DAPIVIRINE:  A POTENT NNRTI
CLINICAL STUDY OBJECTIVES/DESIGN

Objectives: 

(1) Determine safety and tolerability of 7 day 
dapivirine IVR use; (2) Determine vaginal fluid/tissue 
and plasma levels of dapivirine.

Design:

PN001: two-core ring design (120 mg dapivirine); 
cross over design (placebo/treatment), 12 sexually 
abstinent 18-50 year old women

PN008: Full length single core design (25 mg 
dapivirine); double-blind, randomized, placebo 
controlled; 13 sexually abstinent 18-50 year old 
women (3 placebo/10 treatment).

SUMMARY AND CONCLUSIONS
•Dapivirine was safe and well tolerated when      
delivered intravaginally using two ring 
formats, for 7 days

•Levels of dapivirine in vaginal fluids and 
tissues were >1000X the EC50, and 
distribution was comparable with each IVR

•IVR technology is appropriate for vaginal 
delivery of microbicide candidates and 
should be evaluated further.

Cross-sectional 
profile

Dapivirine
Raman map

Dapivirine Tissue Concentrations
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Dapivirine Sno-Strip Concentrations

1

10

100

1,000

10,000

100,000

introitus cervix ring

Location of Sample

G
eo

m
et

ric
 m

ea
n 

(n
g/

m
L)

PN001
PN008



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


