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I n i t i at i ves to adopt modern approaches for ensuring drug quality and establishing more -
e f f i c i e nt manufacturing pro cesses aim to achieve the “d e s i red state”of pharmaceutical quality
a s s e s s m e nt .In this ideal situat i o n , re g u l ato ry policies enco u rage co ntinuous pro d u ct
i m p rove m e nt and innovat i o n ,and all parties understand the re l ationship between in-pro ce s s
co nt rols and final pro d u ct specificat i o n s .M o re ove r, a manufact u rer that can meet higher
q u a l i ty standards through pro d u ct co nt rol systems would benefit from gre ater re g u l ato ry
f l ex i b i l i ty.

Realizing this desired state of enhanced pro d u ct quality and risk-based re g u l ation re q u i res a
q u a l i ty by design (QbD) appro a c h .QbD invo l ves basing pro d u ct specifications on a mechanistic
understanding of how pro d u ct formulation and pro cess factors affect pro d u ct perf o r m a n ce,a s
opposed to drug data empirically derived from test batc h e s .

QbD covers pro d u ct life cycle deve l o p m e nt from early target ident i f i c ation thro u g h
establishing pro cess para m e ters to postmarketing improve m e nt .A manufact u rer will start
with interim specifications determined by the design of an appro p r i ate pro ce s s,but limite d
m a n u f a cturing ex p e r i e n ce.Early in the manufacturing pro ce s s,co nt rols are set for impurities
and particle size,for ex a m p l e.L ate r,a c ce p t a n ce criteria are modified (loosened or tightened) as
the manufact u rer gains ex p e r i e n ce with the pro d u ct and the pro cess to re d u ce va r i a b i l i ty and
revise at t r i b u tes and in-pro cess co nt ro l s .The aim is to rely more on pro cess co nt rol and in-
p ro cess monitoring and te s t i n g, and re d u ce dependency on end-pro d u ct te s t i n g.

An import a nt goal of QbD is to use the pro cess knowledge and understanding gained fro m
p h a r m a ceutical deve l o p m e nt to support real-time pro d u ct re l e a s e.This approach enco u ra g e s
the use of scientific methods and statistical tools to achieve co ntinuous improve m e nt in
f o r m u l ation and pro ce s s .Under the desired state, s p e c i f i c ations re f l e ct the pote ntial risk fro m
va r i ation in pro d u ct quality and perf o r m a n ce measure s .The manufact u rer establishes
a p p ro p r i ate quality measures through dose ranging studies, clinical trial modeling,a n d
b i o m a r ker dat a .Ce rtain quality at t r i b u tes will emerge as critical, although others may be
useful primarily in ensuring that a manufacturing pro cess is ro b u s t .M o re flexible acce p t a n ce
c r i teria may be appro p r i ate for those at t r i b u tes that have less effect on the pat i e nt .

QbD must be built into pro d u ct and manufacturing pro cess designs to meet ce rtain clinical
p e rf o r m a n ce measure s .This pro cess invo l ves defining a pro d u ct design space in which the
m a n u f a ct u rer can use scientific approaches to establish appro p r i ate pro cess co nt rols and
s p e c i f i c at i o n s .

Achieving the “desired state” 


