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Factors controlling bioequivalence
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Particle Size - Simulated effect of dissolution on PK

A mechanistic physiologically based pulmonary compartmental absorption and transit
model (PCAT- Gastroplus) was successfully used to simulate plasma profiles of an API
with MMAD’s of 3.1 and 1.3um.

1 Clinical Data
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| Attempts to confirm using in vitro dissolution techniques all failed!
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Simulations suggested dissolution rate is the main driver
for drug retention in the lung
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Simulations of dissolution rate (t,,) was based on solubility, particle size
UNIVERSITY OF distribution and deposition patterns.
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What is the relevance of dissolution?

The PK profile of locally acting OIDPs depends on:
* Deposition
* Particle dissolution
* Drug solubility and permeability
* Particle clearance

Relevance of Dissolution
* Low solubility drugs with slower dissolution show PK sensitivity to regional deposition
* Demonstrating PK and Dissolution equivalence may help to lessen the reliance on PD/clinical

Problem
* Current dissolution models lack discriminatory capability, ruggedness and stability.

* Difficult to investigate the dissolution of the aerosol dose.
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Current methodologies appear to be be severely limited by
mode of aerosol collection
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Dissolution independent of collected dose
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Case Study 1:
Investigation of the aerosol dose collection and
dissolution using UniDose of DPlI and MDI drug Products
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Experimental Design

* Flovent® Diskus® 100 pg and Flovent ® HFA 110 pg were tested in this
study.

* Flovent Diskus was aerosolised into the UniDose system at 60 L/min
and Flovent HFA was aerosolised into the UniDose system at 30 L/min.

* The UniDose collection system has been developed to uniformly
deposit the whole impactor stage mass (i.e. below stage 2 of an NGl)
onto a glass microfibre filter membrane.

* The filter is placed into disk cassette and POD (Paddle Over Disk)
studies can be undertaken using 300m| PBS+SDS in a USP Apparatus Il
at 37C.
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Dissolution profiles following different drug loading of
FP from DPI
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Dissolution profiles following different drug loading
of FP from pMDI

1 shot 2 shots

100 A _...--"E':.':.-':.':”.:::.“:.I“.ﬂ ...................... o

% 5
Wy
L%;] -
E 60 - %
Q é -4+ 1 Shot
2 1
= =+ 2 Shots
S 40 -
§ . -+ § Shote 5 shots 10 shots
20 g 3 - 10 Shots
1] u T T T T T T T T T T T T T T T 1
0 30 [i4] 90 120 150 180 210 240

Time (mins)

GSK Flovent HFA (110 pg)

ARG UNIVERSITY OF
o i)




Differentiation of Dissolution Release Profiles of FP in
pMDI and DPI - Flovent DPI Vs. Flovent HFA
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Case Study 2:
Investigation of the reproducibility of the ISM Dose
collected by the UniDose




Relationship Between the ISM from NGI & UniDose
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_ * Four different lots of Advair®
120 - i (100/50) were investigated.

* Good agreement between the ISM
o measured from NGI and UniDose
for different shots fired of Advair
100/50.
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Dissolution of the FP component of Advair (100/50)

* Dissolution of the ISM of the FP
100 - PO .E, component of Advair (100/50) was
| Eo ,,,,,,,,,, BT g ...................... performed USIng Un|D05e

1| * Four different lots of Advair 100/50
18 was aerosolised into the UniDose
80 | 1876 (EX0 02/17) system at 60 L/min.

1916 (EXP 02/17)
2673 (EXP 04/17)

e o 05107  The UniDose collection system has
been developed to uniformly deposit
the whole impactor stage mass {)
below stage 2 of an NGg) onto a glass
microfibre filter membrane.
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* The filter is placed into disk cassette

N, and POD (Paddle Over D|skR studies can
0 30 60801200 150 180 210 240 be undertaken using 300m| PBS+SDS in
Time (min) a USP Apparatus Il at 37C.
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GSK Original Claim:

“When salmeterol and fluticasone propionate were administered in combination
by the inhaled route, the pharmacokinetics of each component were similar to
those observed when the drugs were administered separately.”

PK results on the comparison of Seretide® 100/50 and Flixotide® 100

Population pharmacokinetic analysis (RM2005/00368/00)
Ratio of Seretide/Flixotide (Healthy Adults)

C... 1.39 (90% Cl: 1.29, 1.51)
AUC,. ., 0.78 (90% Cl: 0.56, 1.08)

C...x Was found to be significantly higher after administration of the combination
based product. Both AUC and C_,, would fail bioequivalence PK test
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Dissolution profile of FP in Flovent (100 pg) and Advair (100/50)
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Summary

* Development of an aerosol collection system (UniDose), that deposits the whole impactor stage
mass (ISM) uniformly over a high surface area filter for dissolution studies.

* No significant difference in dissolution rates with dose loading for DPl and pMDI with increasing
number (1-10) of actuations (P>0.05).

e UniDose has significantly increased the discriminatory capability, ruggedness and stability of
aerosol dissolution testing.

e Possible to investigate the impact of raw material critical material attributes and formulation
processing on dissolution.

» Utility to support IVIVC requires more work and input of clinical data.
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Relationship between in vivo MAT and in vitro
dissolution half-life for low soluble APIs

12 A
- 107 ° Fr
= (Breo)
a
E 8
=
[ O FP (pMDI)
3 6
o OFP (Diskus)
-& 4 O
8 MF
= 5 - (Asmanex)
0

to.s (min)




Wfi\ UNIVERSITY OF
\

BATH

Established 1966

Py

7

AMIA UNIVERSITY OF

&) BATH

Prof. Robert Price

,.F_T'-! At
) } T '_._ :-'-.T'. ; s
'\‘_ kg [.' Tk

Dr. G. Mencarelli

G. Nicholls

S. Razi

EDA

Dr. M. Absar

Dr. R. Delvadia
Dr. S. Lee

Dr. R. Lionberger

Dr. B. Saluja

FDA FUNDING: 1U01FD004953-01

Acknowledgements

UF [FLORIDA

Prof. Guenther Hochhaus
Dr. Juergen Bulitta

Sharvari Bhagwat



	The Development of Predictive Dissolution Methods for Orally �Inhaled Drug Products 
	Factors controlling bioequivalence
	Particle Size - Simulated effect of dissolution on PK
	Simulations suggested dissolution rate is the main driver for drug retention in the lung 
	What is the relevance of dissolution? 
	Current methodologies appear to be be severely limited by mode of aerosol collection 
	Dissolution independent of collected dose
	Case Study 1:�Investigation of the aerosol dose collection and dissolution using UniDose of DPI and MDI drug Products
	Experimental Design
	Dissolution profiles following different drug loading of FP from DPI
	Dissolution profiles following different drug loading of FP from pMDI
	Differentiation of Dissolution Release Profiles of FP in pMDI and DPI – Flovent DPI Vs. Flovent HFA 
	Case Study 2:�Investigation of the reproducibility of the ISM Dose collected by the UniDose 
	Relationship Between the ISM from NGI & UniDose
	Dissolution of the FP component of Advair (100/50) 
	Slide Number 16
	Dissolution profile of FP in Flovent (100 µg) and Advair (100/50)
	Summary
	Relationship between in vivo MAT and in vitro dissolution half-life for low soluble APIs 
	Acknowledgements


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /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 /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /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 ()

  /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



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /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 <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /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



