29 Oral Modified-Release
Drug Delivery for
Water-Insoluble Drugs

Shaoling Li, Nuo (Nolan) Wang, Rong (Ron) Liu, Zhanguo Yue,
Zhihong (John) Zhang, and Wei (William) Li

CONTENTS

INEEOAUCTION ...ttt sttt 665

Factors Influencing Oral Modified-Release Delivery System Design and Performance for

Water-INSOIUDIE DITUES ......covuiiiiiiiiiiiieieiee ettt et 666
CompouNd CRATACLEIISTICS .....eevtetiriiiiiiienicee sttt ettt ettt ettt et sbe et st enaesiaenbesinens 666
Physiological Environment of GI TTact ......ccccooveviiiieniniiniiiieieieeeecee e 667
In Vitro and In Vivo EVAlUALIONS .......cccouiviiiiiiiiiiiiieiiiiic e 669

I VItro MIETNOUS ...ttt 669
I Vivo MENOAS.......cuiiiiiiiiiiiiiiitcecee ettt 670

Oral Modified-Release Product Designs for Water-Insoluble Drugs: Models, Theories,

ANA EXAMPLES ...ttt ettt ettt bttt ettt 670
Dissolution-Controlled SYSTEMS. .......coutiiirieriirieieiteerteteetet ettt sttt site e sinens 671
Diffusion- and Erosion-Controlled SYStEmS .......c..covererieriiriinienieneeieseeie e 672

IMEALTTX SYSEBINL 1ottt ettt et sttt et ettt ea e b e eb e s bt e st sbe e bt sbtenaesbeenbessnens 672
Membrane ReServOir SYSIEIMIS......couieutiriiriiirieieriteiesitete ettt ettt einens 680
Osmotically Controlled SYStEIMS........coutiiirirriirieieiierert ettt ettt sttt siae e eiaens 680
OROS® Push-Pull™ Drug Delivery SYSIeIM .......ccueueiririririiriinienie et 681
OROS Push-Stick™ Drug Delivery SYStEIM ........ceverierierieniinienieeieneeie st sieeniesieesiesinens 681
L-OROS® Drug Delivery SYStEIM ......cc.eouerierieieieieiieiieiteteeteete sttt sttt 682
L-OROS SOFTCAP™ Delivery SYSEIML.......ccvueruterierrenieriienieeienieetenieetesieestesieeniesieeniesinens 683
L-OROS HARDCAP Delivery SYSIEIM......coueeuirierieriieieniieieeiienieeitesieete et sieeniesiee e sinens 684
Other Osmotically Controlled Delivery SYStemsS .........coevverieeieneriienieiencenientenie e 686
Bioadhesive Sustained- and Controlled-Release Drug Delivery Systems .......cc.ccoceevervenennnes 687

FULUIE PEISPECLIVES «..eouteiiiitiiitiiieit ettt ettt sttt et st nae s esbeeanens 691

ACKNOWIBAZIMENES ...ttt ettt s b et sbe et st enaessnenbeeanens 691

REFEIEIICES ...ttt 691

INTRODUCTION

Over the last several decades, the increasing complexity of drug development has led to a greater
appreciation of the potential added value of modified-release (MR) delivery systems, including
sustained- and controlled-release dosage forms. MR dosage forms offer a number of possible advan-
tages, such as improved patient compliance by reducing the frequency of dosing, improved safety
and efficacy associated with reducing drug peaks and troughs, and increased therapeutic efficacy
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