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^åÇÉêë=cìÖäë~åÖ E`çåëìäí~åíI=cçêãÉê=oÉÖìä~íçêI=aÉåã~êâF

� pìÄàÉÅí=mçéìä~íáçåë=~åÇ=píìÇó=aÉëáÖåëpìÄàÉÅí=mçéìä~íáçåë=~åÇ=píìÇó=aÉëáÖåëpìÄàÉÅí=mçéìä~íáçåë=~åÇ=píìÇó=aÉëáÖåëpìÄàÉÅí=mçéìä~íáçåë=~åÇ=píìÇó=aÉëáÖåë

oáÅÜ~êÇ=^ÜêÉåë=EråáîÉêëáíó=çÑ=fçï~I=rp^F

� oÉîáÉï=çÑ=íÜÉ=bjb^=dìáÇÉäáåÉëoÉîáÉï=çÑ=íÜÉ=bjb^=dìáÇÉäáåÉëoÉîáÉï=çÑ=íÜÉ=bjb^=dìáÇÉäáåÉëoÉîáÉï=çÑ=íÜÉ=bjb^=dìáÇÉäáåÉëÛÛÛÛ få=sáíêç=bèìáî~äÉåÅÉ=`êáíÉêá~=Ñçê=`~ëÅ~ÇÉ=fãé~Åíáçå=a~í~få=sáíêç=bèìáî~äÉåÅÉ=`êáíÉêá~=Ñçê=`~ëÅ~ÇÉ=fãé~Åíáçå=a~í~få=sáíêç=bèìáî~äÉåÅÉ=`êáíÉêá~=Ñçê=`~ëÅ~ÇÉ=fãé~Åíáçå=a~í~få=sáíêç=bèìáî~äÉåÅÉ=`êáíÉêá~=Ñçê=`~ëÅ~ÇÉ=fãé~Åíáçå=a~í~

aÉååáë=p~åÇÉää EpR=`çåëìäíáåÖI=pïÉÇÉåF

� rëÉ=çÑ=få=sáíêç=îëK=få=sáîç=a~í~=qç=`çåÅäìÇÉ=bèìáî~äÉåÅÉ=çÑ=qïç=rëÉ=çÑ=få=sáíêç=îëK=få=sáîç=a~í~=qç=`çåÅäìÇÉ=bèìáî~äÉåÅÉ=çÑ=qïç=rëÉ=çÑ=få=sáíêç=îëK=få=sáîç=a~í~=qç=`çåÅäìÇÉ=bèìáî~äÉåÅÉ=çÑ=qïç=rëÉ=çÑ=få=sáíêç=îëK=få=sáîç=a~í~=qç=`çåÅäìÇÉ=bèìáî~äÉåÅÉ=çÑ=qïç=fåÜ~äÉÇ=mêçÇìÅíëfåÜ~äÉÇ=mêçÇìÅíëfåÜ~äÉÇ=mêçÇìÅíëfåÜ~äÉÇ=mêçÇìÅíë

a~îÉ=m~êâáåë=EdphI=råáíÉÇ=háåÖÇçãF

� pçãÉ=råêÉëçäîÉÇ=fëëìÉë=áå=íÜÉ=rëÉ=çÑ=mh=Ñçê=bèìáî~äÉåÅÉ=çÑ=pçãÉ=råêÉëçäîÉÇ=fëëìÉë=áå=íÜÉ=rëÉ=çÑ=mh=Ñçê=bèìáî~äÉåÅÉ=çÑ=pçãÉ=råêÉëçäîÉÇ=fëëìÉë=áå=íÜÉ=rëÉ=çÑ=mh=Ñçê=bèìáî~äÉåÅÉ=çÑ=pçãÉ=råêÉëçäîÉÇ=fëëìÉë=áå=íÜÉ=rëÉ=çÑ=mh=Ñçê=bèìáî~äÉåÅÉ=çÑ=lfmëlfmëlfmëlfmë

dΩåíÜÉê eçÅÜÜ~ìë EråáîÉêëáíó=çÑ=cäçêáÇ~I=rp^F
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_êÉ~âçìí=pÉëëáçåë_êÉ~âçìí=pÉëëáçåë_êÉ~âçìí=pÉëëáçåë_êÉ~âçìí=pÉëëáçåë

a~ó=OW=_êÉ~âçìí=ëÉëëáçåëI=íÜêÉÉ=êçí~íáçåëa~ó=OW=_êÉ~âçìí=ëÉëëáçåëI=íÜêÉÉ=êçí~íáçåëa~ó=OW=_êÉ~âçìí=ëÉëëáçåëI=íÜêÉÉ=êçí~íáçåëa~ó=OW=_êÉ~âçìí=ëÉëëáçåëI=íÜêÉÉ=êçí~íáçåë

� qê~Åâ=^Wqê~Åâ=^Wqê~Åâ=^Wqê~Åâ=^W `çåëáÇÉê~íáçåë=Ñçê=aÉëáÖå=çÑ=bèìáî~äÉåÅÉ=píìÇáÉë=`çåëáÇÉê~íáçåë=Ñçê=aÉëáÖå=çÑ=bèìáî~äÉåÅÉ=píìÇáÉë=`çåëáÇÉê~íáçåë=Ñçê=aÉëáÖå=çÑ=bèìáî~äÉåÅÉ=píìÇáÉë=`çåëáÇÉê~íáçåë=Ñçê=aÉëáÖå=çÑ=bèìáî~äÉåÅÉ=píìÇáÉë=
jçÇÉê~íçêëW
`çäáå=oÉáëåÉê EmÉ~êäI=rp^F
oáÅÜ~êÇ=^ÜêÉåë=EråáîÉêëáíó=çÑ=fçï~I=rp^F
p~åàÉÉî~ aáëë~å~ó~âÉ Ejeo^I=råáíÉÇ=háåÖÇçãF

� qê~Åâ=_Wqê~Åâ=_Wqê~Åâ=_Wqê~Åâ=_W få=sáîç=qÉëíë=EmhI=maI=_áçã~êâÉêëF=få=sáîç=qÉëíë=EmhI=maI=_áçã~êâÉêëF=få=sáîç=qÉëíë=EmhI=maI=_áçã~êâÉêëF=få=sáîç=qÉëíë=EmhI=maI=_áçã~êâÉêëF=
jçÇÉê~íçêëW
dìê g~á=m~ä=páåÖÜ=E^ñ~êI=rp^F
oçÄÉêí=eÉêã~åå=E`êJ^ééäá~åÅÉI=dÉêã~åóF
a~äÉ=`çååÉê=Eca^I=rp^F
m~ê~ãÉëï~ê~å k~áê=EjÅj~ëíÉê=råáîÉêëáíóI=`~å~Ç~F

� qê~Åâ=`Wqê~Åâ=`Wqê~Åâ=`Wqê~Åâ=`W 3333få=sáíêç=låäófå=sáíêç=låäófå=sáíêç=låäófå=sáíêç=låäóÒÒÒÒ bèìáî~äÉåÅÉ=bèìáî~äÉåÅÉ=bèìáî~äÉåÅÉ=bèìáî~äÉåÅÉ=
jçÇÉê~íçêë=W
jóêå~=açäçîáÅÜ EjÅj~ëíÉê=råáîÉêëáíóI=`~å~Ç~F
_áää=açìÄ Eca^I=rp^F
a~îÉ=m~êâáåë=EdphI=råáíÉÇ=háåÖÇçãF
j~êàçäÉáå tÉÇ~ EofsjI=kÉíÜÉêä~åÇëF

� qê~Åâ=aWqê~Åâ=aWqê~Åâ=aWqê~Åâ=aW aÉîáÅÉ=aÉëáÖå=páãáä~êáíó=~åÇ=qÉëíáåÖ=kÉÉÇÉÇ=íç=pìééçêí=aÉîáÅÉ=`ÜaÉîáÅÉ=aÉëáÖå=páãáä~êáíó=~åÇ=qÉëíáåÖ=kÉÉÇÉÇ=íç=pìééçêí=aÉîáÅÉ=`ÜaÉîáÅÉ=aÉëáÖå=páãáä~êáíó=~åÇ=qÉëíáåÖ=kÉÉÇÉÇ=íç=pìééçêí=aÉîáÅÉ=`ÜaÉîáÅÉ=aÉëáÖå=páãáä~êáíó=~åÇ=qÉëíáåÖ=kÉÉÇÉÇ=íç=pìééçêí=aÉîáÅÉ=`Ü~åÖÉë=~åÖÉë=~åÖÉë=~åÖÉë=
jçÇÉê~íçêë=W
qáã=`ÜÉëïçêíÜ=E^ëíê~wÉåÉÅ~I=råáíÉÇ=háåÖÇçãF
m~ìä=i~ÑÑÉêíó=EjÉÇáÅ~ä=qÉÅÜåçäçÖó=`çåëìäíáåÖI=råáíÉÇ=háåÖÇçãF
oçÄÉêí=mêáÅÉ EråáîÉêëáíó=çÑ=_~íÜI=råáíÉÇ=háåÖÇçãF
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m~íáÉåím~íáÉåím~íáÉåím~íáÉåíJJJJoÉä~íÉÇ=qçéáÅëoÉä~íÉÇ=qçéáÅëoÉä~íÉÇ=qçéáÅëoÉä~íÉÇ=qçéáÅë

� bj^=píÉéïáëÉ=^ééêç~ÅÜ=íç=_b

� eÉ~äíÜó=sçäìåíÉÉêë=îëK=m~íáÉåíë

� mÉÇá~íêáÅ=mçéìä~íáçåë

� oÉäÉî~åÅÉ=çÑ=fåÅçãéäÉíÉ=`Ü~êÅç~ä=_äçÅâ

� Alternate Sizing Techniques

� pé~ÅÉêLeçäÇáåÖ=`Ü~ãÄÉêë

� Patient Handling - aÉîáÅÉLm~íáÉåí=fåíÉêÑ~ÅÉ

� oáëâ=~åÇ=nì~äáíó=j~å~ÖÉãÉåí=póëíÉãë

Dennis O’Connor
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c~íÉ=çÑ=fåÜ~äÉÇ=aêìÖëc~íÉ=çÑ=fåÜ~äÉÇ=aêìÖëc~íÉ=çÑ=fåÜ~äÉÇ=aêìÖëc~íÉ=çÑ=fåÜ~äÉÇ=aêìÖë

60 - 90 % Swallowed
(reduced by spacer
or mouth rinsing)

Mouth and pharynx

GI tract

10 - 40 % 
Deposited in lung

Lung

absorption
from the lung

Systemic
Circulation

Systemic
side effects

Liver

Orally bioavailable
fraction

Absorption
from gut

First-pass
inactivation

`çìêíÉëó=çÑ=dìåíÜÉê eçÅÜÜ~ìëI=mÜKaKI=råáîÉêëáíó=çÑ=cäçêáÇ~I=~Ç~éíÉÇ=Ñêçã=jÉáÄçÜã EOMMMF

Dennis O’Connor
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oÉÖìä~íçêó=i~åÇëÅ~éÉoÉÖìä~íçêó=i~åÇëÅ~éÉoÉÖìä~íçêó=i~åÇëÅ~éÉoÉÖìä~íçêó=i~åÇëÅ~éÉ

From Shah et al, Challenges in Meeting International Requirements for Clinical Bioequivalence of Inhaled Drug Products

March 2009 PQRI workshop on Demonstrating Bioequivalence of Locally Acting Orally Inhaled Drug Products

Dennis O’Connor
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bj^=dìáÇÉäáåÉW=píÉéïáëÉ=^ééêç~ÅÜbj^=dìáÇÉäáåÉW=píÉéïáëÉ=^ééêç~ÅÜbj^=dìáÇÉäáåÉW=píÉéïáëÉ=^ééêç~ÅÜbj^=dìáÇÉäáåÉW=píÉéïáëÉ=^ééêç~ÅÜ

få=sáíêç=få=sáíêç=få=sáíêç=få=sáíêç=ëáãáä~ê\ëáãáä~ê\ëáãáä~ê\ëáãáä~ê\

ma=ëáãáä~ê\ma=ëáãáä~ê\ma=ëáãáä~ê\ma=ëáãáä~ê\

iìåÖ=ÇÉéçëáíáçå=ëáãáä~ê\iìåÖ=ÇÉéçëáíáçå=ëáãáä~ê\iìåÖ=ÇÉéçëáíáçå=ëáãáä~ê\iìåÖ=ÇÉéçëáíáçå=ëáãáä~ê\ póëíÉãáÅ=ÉñéçëìêÉ=póëíÉãáÅ=ÉñéçëìêÉ=póëíÉãáÅ=ÉñéçëìêÉ=póëíÉãáÅ=ÉñéçëìêÉ=

ëáãáä~ê\ëáãáä~ê\ëáãáä~ê\ëáãáä~ê\

oÉàÉÅíáçåoÉàÉÅíáçåoÉàÉÅíáçåoÉàÉÅíáçå

^ééêçî~ä^ééêçî~ä^ééêçî~ä^ééêçî~ä

mÜ~ëÉ=P=ëáãáä~ê\mÜ~ëÉ=P=ëáãáä~ê\mÜ~ëÉ=P=ëáãáä~ê\mÜ~ëÉ=P=ëáãáä~ê\

No

Yes

Yes

NoYes

No

No

Yes

Yes

No

oÉÑW bñéÉêáÉåÅÉ=ïáíÜ=lfm=bèìáî~äÉåÅÉ=aÉíÉêãáå~íáçåë=áå=íÜÉ=kÉíÜÉêä~åÇbñéÉêáÉåÅÉ=ïáíÜ=lfm=bèìáî~äÉåÅÉ=aÉíÉêãáå~íáçåë=áå=íÜÉ=kÉíÜÉêä~åÇbñéÉêáÉåÅÉ=ïáíÜ=lfm=bèìáî~äÉåÅÉ=aÉíÉêãáå~íáçåë=áå=íÜÉ=kÉíÜÉêä~åÇbñéÉêáÉåÅÉ=ïáíÜ=lfm=bèìáî~äÉåÅÉ=aÉíÉêãáå~íáçåë=áå=íÜÉ=kÉíÜÉêä~åÇë=ë=ë=ë=JJJJ cçÅìë=çå=cçÅìë=çå=cçÅìë=çå=cçÅìë=çå=få=sáíêç=få=sáíêç=få=sáíêç=få=sáíêç=^ëéÉÅíë^ëéÉÅíë^ëéÉÅíë^ëéÉÅíë

j~êàçäÉáå tÉÇ~ EofsjI=kÉíÜÉêä~åÇëF
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bj^=dìáÇÉäáåÉW=píÉéïáëÉ=^ééêç~ÅÜ=bj^=dìáÇÉäáåÉW=píÉéïáëÉ=^ééêç~ÅÜ=bj^=dìáÇÉäáåÉW=píÉéïáëÉ=^ééêç~ÅÜ=bj^=dìáÇÉäáåÉW=píÉéïáëÉ=^ééêç~ÅÜ=ÓÓÓÓ
få=sáíêç=få=sáíêç=få=sáíêç=få=sáíêç=páãáä~ê\páãáä~ê\páãáä~ê\páãáä~ê\

`çãé~ê~íáîÉ=`çãé~ê~íáîÉ=`çãé~ê~íáîÉ=`çãé~ê~íáîÉ=áãé~Åíçêáãé~Åíçêáãé~Åíçêáãé~Åíçê ~å~äóëáë=áë=~ääçïÉÇ=~ë=~=ëìêêçÖ~íÉ=Ñçê=íÜÉê~éÉìíáÅ=Éèìáî~äÉåÅÉ=~å~äóëáë=áë=~ääçïÉÇ=~ë=~=ëìêêçÖ~íÉ=Ñçê=íÜÉê~éÉìíáÅ=Éèìáî~äÉåÅÉ=~å~äóëáë=áë=~ääçïÉÇ=~ë=~=ëìêêçÖ~íÉ=Ñçê=íÜÉê~éÉìíáÅ=Éèìáî~äÉåÅÉ=~å~äóëáë=áë=~ääçïÉÇ=~ë=~=ëìêêçÖ~íÉ=Ñçê=íÜÉê~éÉìíáÅ=Éèìáî~äÉåÅÉ=

ïÜÉå=~=ëÉí=çÑ=ÅêáíÉêá~=áë=ÑìäÑáääÉÇW=ïÜÉå=~=ëÉí=çÑ=ÅêáíÉêá~=áë=ÑìäÑáääÉÇW=ïÜÉå=~=ëÉí=çÑ=ÅêáíÉêá~=áë=ÑìäÑáääÉÇW=ïÜÉå=~=ëÉí=çÑ=ÅêáíÉêá~=áë=ÑìäÑáääÉÇW=

�p~ãÉ=ÇêìÖ=ëìÄëí~åÅÉ=ÇêìÖ=ëìÄëí~åÅÉ=ÇêìÖ=ëìÄëí~åÅÉ=ÇêìÖ=ëìÄëí~åÅÉ=Eë~ãÉ=ë~äíI=ÉëíÉêI=ÜóÇê~íÉI=ÉíÅF

�få=Å~ëÉë=ïÜÉêÉ=íÜÉ=ÇêìÖ=áë=áå=íÜÉ=ëçäáÇ=ëí~íÉÇêìÖ=áë=áå=íÜÉ=ëçäáÇ=ëí~íÉÇêìÖ=áë=áå=íÜÉ=ëçäáÇ=ëí~íÉÇêìÖ=áë=áå=íÜÉ=ëçäáÇ=ëí~íÉI=ÇáÑÑÉêÉåÅÉë=áå=Åêóëí~ääáåÉ=ëíêìÅíìêÉ=

~åÇLçê=éçäóãçêéÜáÅ=Ñçêã=ãìëí=Ü~îÉ=åç=áåÑäìÉåÅÉ==çå=Çáëëçäìíáçå=~åÇ=~Éêçëçä=é~êíáÅäÉ=

ÄÉÜ~îáçê

�få=Å~ëÉë=ïÜÉêÉ=ÇáÑÑÉêÉåí=Eçê=ÇáÑÑÉêÉåí=~ãçìåíëF=çÑ=ÇáÑÑÉêÉåí=Eçê=ÇáÑÑÉêÉåí=~ãçìåíëF=çÑ=ÇáÑÑÉêÉåí=Eçê=ÇáÑÑÉêÉåí=~ãçìåíëF=çÑ=ÇáÑÑÉêÉåí=Eçê=ÇáÑÑÉêÉåí=~ãçìåíëF=çÑ=ÉñÅáéáÉåíëÉñÅáéáÉåíëÉñÅáéáÉåíëÉñÅáéáÉåíë ~êÉ=ìëÉÇI=ÇáÑÑÉêÉåÅÉë=

ãìëí=Ü~îÉ=åç=áåÑäìÉåÅÉ=çå=~Éêçëçä=é~êíáÅäÉ=ÄÉÜ~îáçê=~åÇ=é~íáÉåí=áåÜ~ä~íáçå=ÄÉÜ~îáçê

�få=Å~ëÉë=ïÜÉêÉ=ÇáÑÑÉêÉåí=Eçê=ÇáÑÑÉêÉåí=~ãçìåíëF=çÑ=ÇáÑÑÉêÉåí=Eçê=ÇáÑÑÉêÉåí=~ãçìåíëF=çÑ=ÇáÑÑÉêÉåí=Eçê=ÇáÑÑÉêÉåí=~ãçìåíëF=çÑ=ÇáÑÑÉêÉåí=Eçê=ÇáÑÑÉêÉåí=~ãçìåíëF=çÑ=ÉñÅáéáÉåíëÉñÅáéáÉåíëÉñÅáéáÉåíëÉñÅáéáÉåíë ~êÉ=ìëÉÇI=íÜÉêÉ=ëÜçìäÇ=

ÄÉ=åç=ÅÜ~åÖÉ=áå=íÜÉ=ë~ÑÉíó=éêçÑáäÉ
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bj^=dìáÇÉäáåÉW=píÉéïáëÉ=^ééêç~ÅÜ=bj^=dìáÇÉäáåÉW=píÉéïáëÉ=^ééêç~ÅÜ=bj^=dìáÇÉäáåÉW=píÉéïáëÉ=^ééêç~ÅÜ=bj^=dìáÇÉäáåÉW=píÉéïáëÉ=^ééêç~ÅÜ=ÓÓÓÓ
få=sáíêç=få=sáíêç=få=sáíêç=få=sáíêç=páãáä~ê\páãáä~ê\páãáä~ê\páãáä~ê\

`çãé~ê~íáîÉ=`çãé~ê~íáîÉ=`çãé~ê~íáîÉ=`çãé~ê~íáîÉ=áãé~Åíçêáãé~Åíçêáãé~Åíçêáãé~Åíçê ~å~äóëáë=áë=~ääçïÉÇ=~ë=~=ëìêêçÖ~íÉ=Ñçê=íÜÉê~éÉìíáÅ=Éèìáî~äÉåÅÉ=~å~äóëáë=áë=~ääçïÉÇ=~ë=~=ëìêêçÖ~íÉ=Ñçê=íÜÉê~éÉìíáÅ=Éèìáî~äÉåÅÉ=~å~äóëáë=áë=~ääçïÉÇ=~ë=~=ëìêêçÖ~íÉ=Ñçê=íÜÉê~éÉìíáÅ=Éèìáî~äÉåÅÉ=~å~äóëáë=áë=~ääçïÉÇ=~ë=~=ëìêêçÖ~íÉ=Ñçê=íÜÉê~éÉìíáÅ=Éèìáî~äÉåÅÉ=

ïÜÉå=~=ëÉí=çÑ=ÅêáíÉêá~=áë=ÑìäÑáääÉÇW=ïÜÉå=~=ëÉí=çÑ=ÅêáíÉêá~=áë=ÑìäÑáääÉÇW=ïÜÉå=~=ëÉí=çÑ=ÅêáíÉêá~=áë=ÑìäÑáääÉÇW=ïÜÉå=~=ëÉí=çÑ=ÅêáíÉêá~=áë=ÑìäÑáääÉÇW=

�fÇÉåíáÅ~ä=Ççë~ÖÉ=Ñçêã=Ççë~ÖÉ=Ñçêã=Ççë~ÖÉ=Ñçêã=Ççë~ÖÉ=Ñçêã=Eéjaf îëK=éjafF

�q~êÖÉí=ÇÉäáîÉêÉÇ=ÇçëÉ=ÇÉäáîÉêÉÇ=ÇçëÉ=ÇÉäáîÉêÉÇ=ÇçëÉ=ÇÉäáîÉêÉÇ=ÇçëÉ=áë=ëáãáä~ê=E± NRBF

�fåÜ~ä~íáçå=ÇÉîáÅÉ=ãìëí=Ü~îÉ=íÜÉ=ë~ãÉ=êÉëáëí~åÅÉ=íç=~áêÑäçï=êÉëáëí~åÅÉ=íç=~áêÑäçï=êÉëáëí~åÅÉ=íç=~áêÑäçï=êÉëáëí~åÅÉ=íç=~áêÑäçï=

E± NRBFX=~ééäáÅ~ÄäÉ=íç=amfë

�fåÜ~äÉÇ=îçäìãÉ=fåÜ~äÉÇ=îçäìãÉ=fåÜ~äÉÇ=îçäìãÉ=fåÜ~äÉÇ=îçäìãÉ=Ñçê=íÜÉ=êÉèìáêÉÇ=ÇçëÉ=áë=ëáãáä~ê=E± NRBF

�e~åÇäáåÖe~åÇäáåÖe~åÇäáåÖe~åÇäáåÖ çÑ=íÜÉ=áåÜ~ä~íáçå=ÇÉîáÅÉ==áå=çêÇÉê=íç=ÇÉäáîÉê=íÜÉ=ë~ãÉ=ÇçëÉ=áë=ëáãáä~ê

In summaryI=ã~åó=Åçãé~ê~íáîÉ=áå=îáíêç=íÉëíë=~êÉ=åÉÉÇÉÇ=íç=ëìééçêí=íÜÉ=ÉîáÇÉåÅÉ=çÑ=

íÜÉê~éÉìíáÅ=Éèìáî~äÉåÅÉI=åçí=àìëí=Å~ëÅ~ÇÉ=áãé~Åíçê ~å~äóëáëK

Dennis O’Connor
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qê~Åâ=^W=qê~Åâ=^W=qê~Åâ=^W=qê~Åâ=^W=`çåëáÇÉê~íáçåë=`çåëáÇÉê~íáçåë=`çåëáÇÉê~íáçåë=`çåëáÇÉê~íáçåë=Ñçê=aÉëáÖå=çÑ=bèìáî~äÉåÅÉ=Ñçê=aÉëáÖå=çÑ=bèìáî~äÉåÅÉ=Ñçê=aÉëáÖå=çÑ=bèìáî~äÉåÅÉ=Ñçê=aÉëáÖå=çÑ=bèìáî~äÉåÅÉ=

píìÇáÉëpíìÇáÉëpíìÇáÉëpíìÇáÉë

dÉåÉê~ä=`çåëáÇÉê~íáçåëWdÉåÉê~ä=`çåëáÇÉê~íáçåëWdÉåÉê~ä=`çåëáÇÉê~íáçåëWdÉåÉê~ä=`çåëáÇÉê~íáçåëW

� tÜ~í=áë=çÑ=ÑìåÇ~ãÉåí~ä=áãéçêí~åÅÉ=ïÜÉå=ÇÉëáÖåáåÖ=~å=Éèìáî~äÉåÅÉ=tÜ~í=áë=çÑ=ÑìåÇ~ãÉåí~ä=áãéçêí~åÅÉ=ïÜÉå=ÇÉëáÖåáåÖ=~å=Éèìáî~äÉåÅÉ=tÜ~í=áë=çÑ=ÑìåÇ~ãÉåí~ä=áãéçêí~åÅÉ=ïÜÉå=ÇÉëáÖåáåÖ=~å=Éèìáî~äÉåÅÉ=tÜ~í=áë=çÑ=ÑìåÇ~ãÉåí~ä=áãéçêí~åÅÉ=ïÜÉå=ÇÉëáÖåáåÖ=~å=Éèìáî~äÉåÅÉ=ëíìÇó\ëíìÇó\ëíìÇó\ëíìÇó\

� tÜÉå=áë=tÜÉå=áë=tÜÉå=áë=tÜÉå=áë=éÉÇá~íêáÅéÉÇá~íêáÅéÉÇá~íêáÅéÉÇá~íêáÅ Ç~í~=êÉèìáêÉÇ=~åÇ=ïÜó\Ç~í~=êÉèìáêÉÇ=~åÇ=ïÜó\Ç~í~=êÉèìáêÉÇ=~åÇ=ïÜó\Ç~í~=êÉèìáêÉÇ=~åÇ=ïÜó\

Safety Considerations:

� When is assessment in the pediatric population required?

Dennis O’Connor
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mÉÇá~íêáÅ=mçéìä~íáçåëmÉÇá~íêáÅ=mçéìä~íáçåëmÉÇá~íêáÅ=mçéìä~íáçåëmÉÇá~íêáÅ=mçéìä~íáçåë

qê~Åâ=^Wqê~Åâ=^Wqê~Åâ=^Wqê~Åâ=^W dÉåÉê~ä=`çåëáÇÉê~íáçåë=Ñçê=aÉëáÖå=çÑ=bèìáî~äÉåÅÉ=píìÇáÉë

� When is pediatric data required and why?

`çåëÉåëìë`çåëÉåëìë`çåëÉåëìë`çåëÉåëìëWWWW mÉÇá~íêáÅ Ç~í~=ã~ó=ÄÉ=êÉèìáêÉÇ=áå=ÅÉêí~áå=ÅáêÅìãëí~åÅÉëI=é~êíáÅìä~êäó=
Ñçê=ÖÉåÉêáÅ=amfëK

iáâÉäó=íç=ÄÉ=êÉèìáêÉÇ=ïÜÉêÉ=êÉä~íáîÉ=éÉêÑçêã~åÅÉ=çÑ=ÇÉîáÅÉë=Eáå=íÉêãë=çÑ=^mpaF=
ÇáÑÑÉêë=~Åêçëë=íÜÉ=Ñäçï=ê~íÉ=ê~åÖÉK=

aÉÄ~íÉWaÉÄ~íÉWaÉÄ~íÉWaÉÄ~íÉW ^=ãçêÉ=ÅçåëÉêî~íáîÉ=îáÉï=ï~ë=ÉñéêÉëëÉÇ=íÜ~í=ëáãáä~êáíó=çÑ=ÇÉîáÅÉë=EäççâI=
ãÉÅÜ~åáëãI=çéÉê~íáçåF=áë=êÉèìáêÉÇ=íç=ï~áîÉ=íÜÉ=êÉèìáêÉãÉåí=Ñçê=éÉÇá~íêáÅ Ç~í~K

Dennis O’Connor

Boehringer Ingelheim March 29, 2011             17

 

2011 IPAC-RS Conference:

Bringing Value to the Patient in a Changing World

mÉÇá~íêáÅ=mçéìä~íáçåëmÉÇá~íêáÅ=mçéìä~íáçåëmÉÇá~íêáÅ=mçéìä~íáçåëmÉÇá~íêáÅ=mçéìä~íáçåë

tÜÉå=áë=tÜÉå=áë=tÜÉå=áë=tÜÉå=áë=éÉÇá~íêáÅéÉÇá~íêáÅéÉÇá~íêáÅéÉÇá~íêáÅ Ç~í~=êÉèìáêÉÇ=~åÇ=ïÜó\Ç~í~=êÉèìáêÉÇ=~åÇ=ïÜó\Ç~í~=êÉèìáêÉÇ=~åÇ=ïÜó\Ç~í~=êÉèìáêÉÇ=~åÇ=ïÜó\

� ^äíÜçìÖÜ=íÜÉêÉ=áë=ëçãÉ=ÇÉÄ~íÉI=Ñçê=åçîÉä=lfmë íÜÉêÉ=áë=~ÖêÉÉãÉåí=íÜ~í=ë~ÑÉíó=L=
ÉÑÑáÅ~Åó=ëÜçìäÇ=ÄÉ=Éî~äì~íÉÇ=áå=ÅÜáäÇêÉå

� cçê=~=ÖÉåÉêáÅ==lfmI=bj^=ÖìáÇÉäáåÉ=ëí~íÉëW

� få=ÅÜáäÇêÉå=éìäãçå~êó=ÇÉéçëáíáçå=ëíìÇáÉë=~êÉ=åçí=~ééêçéêá~íÉK=mÜ~êã~ÅçâáåÉíáÅ=
ëíìÇáÉë=~ë=~=ëìêêçÖ~íÉ=Ñçê=ÉÑÑáÅ~Åó=çåäó=áãéäó=ÉÑÑáÅ~ÅóI=íÜÉó=áåÅêÉ~ëÉ=íÜÉ=ÄìêÇÉå=
çå=íÜÉ=ÅÜáäÇ=~åÇ=Ü~îÉ=áåëìÑÑáÅáÉåí=~Çî~åí~ÖÉë çîÉê=éÜ~êã~ÅçÇóå~ãáÅ ~åÇLçê=
ÅäáåáÅ~ä=ëíìÇáÉë=áå=íÜÉ=~ëëÉëëãÉåí=çÑ=íÜÉê~éÉìíáÅ=Éèìáî~äÉåÅÉ=áå ÅÜáäÇêÉå=íç=
ï~êê~åí=íÜÉáê=ìëÉK=fã~ÖáåÖ=ëíìÇáÉë=áå=ÅÜáäÇêÉå=~êÉ=~äëç=åçí=~ééêçéêá~íÉK=

� få=ÅÜáäÇêÉå=ë~ÑÉíó=Ç~í~=Å~ååçí=ÄÉ=Éñíê~éçä~íÉÇ=Ñêçã=Ç~í~=ÖÉåÉê~íÉÇ=áå=~Çìäíë=ïáíÜ=
~ëíÜã~=çê=Ñêçã=~=ëìêêçÖ~íÉ=~Çìäí=éçéìä~íáçåK=

� fÑ=íÜÉ=áå=îáíêç=ÅêáíÉêá~=Ñçê=Éèìáî~äÉåÅÉ=~êÉ=åçí=ÑìäÑáääÉÇ=EïáíÜ=ëçãÉ=~ÇÇáíáçå~ä
Å~îÉ~íëFI=ÅäáåáÅ~ä=ÇÉîÉäçéãÉåí=çÑ=íÜÉ=éêçÇìÅí=áå=ÅÜáäÇêÉå=ïáää=ÄÉ=êÉèìáêÉÇK

Dennis O’Connor
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mÉÇá~íêáÅ=mçéìä~íáçåëmÉÇá~íêáÅ=mçéìä~íáçåëmÉÇá~íêáÅ=mçéìä~íáçåëmÉÇá~íêáÅ=mçéìä~íáçåë

tÜÉå=áë=tÜÉå=áë=tÜÉå=áë=tÜÉå=áë=éÉÇá~íêáÅéÉÇá~íêáÅéÉÇá~íêáÅéÉÇá~íêáÅ Ç~í~=êÉèìáêÉÇ=~åÇ=ïÜó\Ç~í~=êÉèìáêÉÇ=~åÇ=ïÜó\Ç~í~=êÉèìáêÉÇ=~åÇ=ïÜó\Ç~í~=êÉèìáêÉÇ=~åÇ=ïÜó\

� få=ÅÜáäÇêÉå=éêçëLÅçåë=çÑ=mh=îëK=ma=ÉëëÉåíá~ääó=ë~ãÉ=~ë=áå=~ÇìäíëK==eÉåÅÉ=mh=Ñçê=ÉÑÑáÅ~Åó=
áå=ÅÜáäÇêÉå=ëÜçìäÇ=ÄÉ=~ë=ëÅáÉåíáÑáÅ~ääó=î~äáÇK

� fë=Éñíê~éçä~íáçå=EÑçê=ÉÑÑáÅ~Åó=~åÇ=ë~ÑÉíóF=Ñêçã=~Çìäíë=î~äáÇ\

� ^äíÜçìÖÜ=~áêï~óë=ÖÉçãÉíêó=áå=~Çìäíë=îëK=ÅÜáäÇêÉå=î~êáÉëI=Å~å=íïç éêçÇìÅíë=ïÜáÅÜ=
~êÉ=Éèìáî~äÉåí=áå=~Çìäíë=ÄÉ=áåÉèìáî~äÉåí áå=ÅÜáäÇêÉå\

• fÑ=q=C=o=~êÉ=éjafëI=ìåäáâÉäó=E~äíÜçìÖÜ=ÄçíÜ=ïáíÜ=~åÇ=ïáíÜçìí=ëé~ÅÉê=
Åçãé~êáëçåë=êÉèìáêÉÇF

• tÜÉêÉ=êÉä~íáîÉ=ÇÉäáîÉêó=Ñêçã=íïç=amfë î~êáÉë=~Åêçëë=íÜÉ=éêÉëëìêÉ=ÇêçéLÑäçï=
ê~íÉ=ê~åÖÉI=~Çìäí=Éèìáî~äÉåÅÉ=ã~ó=åçí=êÉÑäÉÅí=éÉÇá~íêáÅ=Åçãé~êáëçå=J
mÉÇá~íêáÅ=Ç~í~=áãéçêí~åí

• tÜÉêÉ=êÉä~íáîÉ=ÇÉäáîÉêó=Ñêçã=íïç=amfë ÇçÉë=åçí=î~êó=~Åêçëë=íÜÉ=éêÉëëìêÉ=
ÇêçéLÑäçï=ê~íÉ=ê~åÖÉI=Éñíê~éçä~íáçå=Ñêçã=~Çìäíë=äáâÉäó=íç=ÄÉ=î~äáÇ E~ëëìãáåÖ=
åç=Ü~åÇäáåÖ=áëëìÉëF

oÉÑW jeo^Lrh=bñéÉêáÉåÅÉ=jeo^Lrh=bñéÉêáÉåÅÉ=jeo^Lrh=bñéÉêáÉåÅÉ=jeo^Lrh=bñéÉêáÉåÅÉ=ÓÓÓÓ cçÅìë=çå=cçÅìë=çå=cçÅìë=çå=cçÅìë=çå=få=sáîçfå=sáîçfå=sáîçfå=sáîçI=aÉëáÖå=çÑ=`äáåáÅ~ä=píìÇáÉëI=_áçã~êâÉêëI=mhLmaI=aÉëáÖå=çÑ=`äáåáÅ~ä=píìÇáÉëI=_áçã~êâÉêëI=mhLmaI=aÉëáÖå=çÑ=`äáåáÅ~ä=píìÇáÉëI=_áçã~êâÉêëI=mhLmaI=aÉëáÖå=çÑ=`äáåáÅ~ä=píìÇáÉëI=_áçã~êâÉêëI=mhLma

p~åàÉÉî~ aáëë~å~ó~âÉ Ejeo^I=råáíÉÇ=háåÖÇçãF

Dennis O’Connor

Boehringer Ingelheim March 29, 2011             19

 

2011 IPAC-RS Conference:

Bringing Value to the Patient in a Changing World

mÉÇá~íêáÅ=mçéìä~íáçåëmÉÇá~íêáÅ=mçéìä~íáçåëmÉÇá~íêáÅ=mçéìä~íáçåëmÉÇá~íêáÅ=mçéìä~íáçåë

tÜÉå=áë=tÜÉå=áë=tÜÉå=áë=tÜÉå=áë=éÉÇá~íêáÅéÉÇá~íêáÅéÉÇá~íêáÅéÉÇá~íêáÅ Ç~í~=êÉèìáêÉÇI=~åÇ=ïÜó\Ç~í~=êÉèìáêÉÇI=~åÇ=ïÜó\Ç~í~=êÉèìáêÉÇI=~åÇ=ïÜó\Ç~í~=êÉèìáêÉÇI=~åÇ=ïÜó\

� pïÉÇáëÜ=jÉÇáÅ~ä=mêçÇìÅíë=^ÖÉåÅó=Ejm^F=çéáåáçåW

� tÜÉå=qb=ÇÉãçåëíê~íÉÇ=áå=~Çìäíë=ìëáåÖWtÜÉå=qb=ÇÉãçåëíê~íÉÇ=áå=~Çìäíë=ìëáåÖWtÜÉå=qb=ÇÉãçåëíê~íÉÇ=áå=~Çìäíë=ìëáåÖWtÜÉå=qb=ÇÉãçåëíê~íÉÇ=áå=~Çìäíë=ìëáåÖW

• nì~äáíó=Ç~í~nì~äáíó=Ç~í~nì~äáíó=Ç~í~nì~äáíó=Ç~í~W=áÑ=åÉÉÇÉÇ=áÑ=åÉÉÇÉÇ=áÑ=åÉÉÇÉÇ=áÑ=åÉÉÇÉÇ=éÉêÑçêã=Ü~åÇäáåÖ=ëíìÇó=áå=ÅÜáäÇêÉå=áåÅäìÇáåÖ=ÉÑÑáÅ~Åó=
~åÇ=ë~ÑÉíó=é~ê~ãÉíÉêëK

• mh=Ç~í~mh=Ç~í~mh=Ç~í~mh=Ç~í~ Ó áÑ=åÉÉÇÉÇ=áÑ=åÉÉÇÉÇ=áÑ=åÉÉÇÉÇ=áÑ=åÉÉÇÉÇ=éÉêÑçêã=Ü~åÇäáåÖ=ëíìÇó=áå=ÅÜáäÇêÉå=áåÅäìÇáåÖ=ÉÑÑáÅ~Åó=~åÇ=
ë~ÑÉíó=é~ê~ãÉíÉêëK

• `äáåáÅ~ä=Ç~í~=`äáåáÅ~ä=Ç~í~=`äáåáÅ~ä=Ç~í~=`äáåáÅ~ä=Ç~í~=EåçåJáåÑÉêáçêáíóI=~ëë~ó=ëÉåëáíáîáíóF=áå=~Çìäíë=Ó ÅäáåáÅ~ä=ëíìÇáÉë=áå=
ÅÜáäÇêÉå=åÉÉÇÉÇ\

oÉÑW jm^LpïÉÇáëÜ=bñéÉêáÉåÅÉ=ïáíÜ=lfm=bèìáî~äÉåÅÉ=aÉíÉêãáå~íáçåëjm^LpïÉÇáëÜ=bñéÉêáÉåÅÉ=ïáíÜ=lfm=bèìáî~äÉåÅÉ=aÉíÉêãáå~íáçåëjm^LpïÉÇáëÜ=bñéÉêáÉåÅÉ=ïáíÜ=lfm=bèìáî~äÉåÅÉ=aÉíÉêãáå~íáçåëjm^LpïÉÇáëÜ=bñéÉêáÉåÅÉ=ïáíÜ=lfm=bèìáî~äÉåÅÉ=aÉíÉêãáå~íáçåë

bî~=^ÖìêÉää Ejm^I=pïÉÇÉåF
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eÉ~äíÜó=sçäìåíÉÉêë=îëK=m~íáÉåíëeÉ~äíÜó=sçäìåíÉÉêë=îëK=m~íáÉåíëeÉ~äíÜó=sçäìåíÉÉêë=îëK=m~íáÉåíëeÉ~äíÜó=sçäìåíÉÉêë=îëK=m~íáÉåíë

Track A: General Considerations for Design of Equivalence Studies

� What is of fundamental importance when designing an 

equivalence study?

Consensus: Universally agreed that assay sensitivity was the 
key. Whatever is required should be permissible in terms of 
enriched populations, dose, dose separation, duration, and 
population.

Consensus: Development of half-strength T presentations not 
appropriate for such studies. However, regulatory authorities may 
occasionally request such development.

Consensus: Volunteers acceptable for PD safety; patients 
usually required to evaluate efficacy (asthma or COPD population, 
not both).  HÉ~äíÜó=îçäìåíÉÉê=êÉ~ëçå~ÄäÉ=ëìêêçÖ~íÉ=Ñçê=ëóëíÉãáÅ=ÉñéçëìêÉKÉ~äíÜó=îçäìåíÉÉê=êÉ~ëçå~ÄäÉ=ëìêêçÖ~íÉ=Ñçê=ëóëíÉãáÅ=ÉñéçëìêÉKÉ~äíÜó=îçäìåíÉÉê=êÉ~ëçå~ÄäÉ=ëìêêçÖ~íÉ=Ñçê=ëóëíÉãáÅ=ÉñéçëìêÉKÉ~äíÜó=îçäìåíÉÉê=êÉ~ëçå~ÄäÉ=ëìêêçÖ~íÉ=Ñçê=ëóëíÉãáÅ=ÉñéçëìêÉK

Dennis O’Connor
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eÉ~äíÜó=sçäìåíÉÉêë=îëK=m~íáÉåíëeÉ~äíÜó=sçäìåíÉÉêë=îëK=m~íáÉåíëeÉ~äíÜó=sçäìåíÉÉêë=îëK=m~íáÉåíëeÉ~äíÜó=sçäìåíÉÉêë=îëK=m~íáÉåíë

eÉ~äíÜó=sçäìåíÉÉêë=îëK=m~íáÉåíëW=eÉ~äíÜó=sçäìåíÉÉêë=îëK=m~íáÉåíëW=eÉ~äíÜó=sçäìåíÉÉêë=îëK=m~íáÉåíëW=eÉ~äíÜó=sçäìåíÉÉêë=îëK=m~íáÉåíëW=

� Study (healthy or patients) should detect relevant differences in 

formulation/device with highest resolution

� The higher the central deposition (e.g., asthmatics), the lower the 

power to detect formulation differences

� aáÑÑÉêÉåÅÉë=áå=äìåÖ=ÑìåÅíáçå=~Åêçëë=~ëíÜã~íáÅë=ïáää=áåÅêÉ~ëÉ=íÜÉ î~êá~Äáäáíó

� ^ë=~=êÉëìäíI=ÜÉ~äíÜó=îçäìåíÉÉêë=ëÜçìäÇ=ÄÉ=ÅçåëáÇÉêÉÇ

� tÜ~í=Ñäçï=ê~íÉë\

� `çãÄáå~íáçå=çÑ=ÜÉ~äíÜó=îçäìåíÉÉêë=~åÇ=é~íáÉåíë\

oÉÑW pçãÉ=råêÉëçäîÉÇ=fëëìÉë=áå=íÜÉ=rëÉ=çÑ=mh=Ñçê=bèìáî~äÉåÅÉ=çÑ=pçãÉ=råêÉëçäîÉÇ=fëëìÉë=áå=íÜÉ=rëÉ=çÑ=mh=Ñçê=bèìáî~äÉåÅÉ=çÑ=pçãÉ=råêÉëçäîÉÇ=fëëìÉë=áå=íÜÉ=rëÉ=çÑ=mh=Ñçê=bèìáî~äÉåÅÉ=çÑ=pçãÉ=råêÉëçäîÉÇ=fëëìÉë=áå=íÜÉ=rëÉ=çÑ=mh=Ñçê=bèìáî~äÉåÅÉ=çÑ=lfmëlfmëlfmëlfmë

dΩåíÜÉê eçÅÜÜ~ìë EråáîÉêëáíó=çÑ=cäçêáÇ~I=rp^F

Dennis O’Connor
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qê~Åâ=_W=qê~Åâ=_W=qê~Åâ=_W=qê~Åâ=_W=få=sáîç=qÉëíë=EmhI=maI=_áçã~êâÉêëF=ENFfå=sáîç=qÉëíë=EmhI=maI=_áçã~êâÉêëF=ENFfå=sáîç=qÉëíë=EmhI=maI=_áçã~êâÉêëF=ENFfå=sáîç=qÉëíë=EmhI=maI=_áçã~êâÉêëF=ENF

� mh=~åÇ=iìåÖ=aÉéçëáíáçå=áå=aÉíÉêãáå~íáçå=çÑ=bèìáî~äÉåÅÉ=çÑ=içÅ~ä=aÉäáîÉêó=

� b~êäó=_áç~î~áä~Äáäáíó=Eb_^=b~êäó=_áç~î~áä~Äáäáíó=Eb_^=b~êäó=_áç~î~áä~Äáäáíó=Eb_^=b~êäó=_áç~î~áä~Äáäáíó=Eb_^=JJJJ PM=ãáåFPM=ãáåFPM=ãáåFPM=ãáåF

� `Ü~êÅç~ä=ÄäçÅâ=E`_F`Ü~êÅç~ä=ÄäçÅâ=E`_F`Ü~êÅç~ä=ÄäçÅâ=E`_F`Ü~êÅç~ä=ÄäçÅâ=E`_F

Consensus:  A combination of EBA and CB would provide 

evidence for local delivery

� For low oral available drugs, CB may not be necessary

� For other drugs EBA + CB may be sufficient, if there is no 

oromucosal absorption (unless the label recommends mouth 
rinse)
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oÉÑW MHRA/UK Experience – Focus on In Vivo, Design of Clinical Studies, Biomarkers, PK/PD

Sanjeeva Dissanayake (MHRA, United Kingdom)
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