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Editor’s Note: Part I of this two-part series ran in the 
March 2011 issue of BioPharm International. That 
article put forth the following premises: 

Organizations that recognize quality by design 
(QbD) as a necessary component of an inte-
grated enterprise-wide strategy will have a 

distinct competitive advantage over those who do 
not. Competitive advantage potential is not confined 
to manufacturing, but rather, it permeates all criti-
cal aspects of enterprise performance from research 
and development (R&D) through commercialization. 
The broad  cross-functional implications of effective 
integration and the downside potential of ineffective 
integration and functional coordination make lead-

ership by executive management essential. 
Functional managers who understand the sci-
ence and technical implications must be able 
to translate that knowledge into the language 
of financial, operational, marketing and stra-
tegic advantages that is the lingua franca of 
CFOs and other top leaders. In short, manag-
ers must be able to develop a business case. 
This article discusses that general business 
case in more detail. 

A business case for implementing a QbD 
approach essentially involves development 
of a cost-benefit analysis encompassing the 
following:

•	 Organizational readiness to capitalize on the 
emerging compliance paradigm

•	 Clearly defining how QbD reduces risk and cost 
for the enterprise (i.e., product pipeline versus the 
organization’s historical cost and speed profile). 
Beyond the general business case lie the chal-

lenges of engaging the larger organization in under-
taking and developing the specific business case for 
the company’s particular situation and embarking 
on a QbD initiative.  Those challenges include:  
•	 Enrolling	management	 in	a	more	 rigorous	assess-

ment of costs and benefits 
•	 Developing	a	phased,	integrated	path	to	organiza-

tional competence
•	 Recognizing	 and	 achieving	 new	 paradigms	 in	

cross-functional coordination.
By making the general business case for QbD and 

mobilizing executive management to undertake its 
careful consideration, you can not only help dem-
onstrate to management the way to untapped busi-
ness value but also greatly increase the scientific 

Too often, QbD benefits  
are described in broad,  

idealized, hypothetical terms.
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rigor and competence of the orga-
nization’s technical functions. 

ELEMENTS OF A QBD  
COST-BENEFIT ASSESSMENT
For the purposes of this article, 
we are defining QbD as the sub-
mission to FDA of a design-space 
based validation as opposed to a 
traditional three-batch validation. 
The assessment that follows, there-
fore, involves gauging the current 
state of the organization in terms 
of potential financial benefits of 
implementing QbD and the poten-
tial costs to realize those benefits.

The objective is to achieve a 
strategic competit ive advantage 
in the marketplace. Defining and 
implementing such a strategy will 
require leadership from the high-
est levels of the organization. Any 
assessment must, therefore, rigor-
ously address the fundamental con-
cerns of top management across all 
functional silos. 

There a re many who would 
argue that the st rateg ic bene-
fits of QbD are self-evident and, 
given the trend in industry and 
FDA’s endorsement to support the 
approach, organizations ought to 
make the transition as quickly as 
possible. Be that as it may, it is still 
incumbent upon management to 
determine the cost and benefit of 
such a transition if for no other rea-
son than financial planning. 

The following section outlines 
some major factors to consider 
when estimating potential costs, 
benefits, and return on investment 
(ROI) with a QbD approach. Given 
the potential change-management 
issues that may arise during assess-
ment, it is recommended that a  
cross-functional governance struc-
ture involving upper levels of man-
agement be put in place to direct 
the effort. 

ASSESSING POTENTIAL  
FINANCIAL BENEFITS
To o  o f te n  QbD b e ne f i t s  a r e 
descr ibed in broad, idea l i zed, 

hypothetical terms. This is exactly 
what we don’t want to do if we are 
committed to rigorously address-
ing the fundamental concerns of 
top management and enroll ing 
them in leading a transformation. 
Specif ically, both the potential 
financial benefits and the poten-
tial costs to position the organiza-
tion to effectively execute against 
a QbD strategy need to have suf-
ficient rigor to obtain the buy-in of 
the finance team. Regardless of per-
ceived benefit from the technical 
wing of your organization, if the 
CFO isn’t on board, any effective 
integration of QbD into the orga-
nization’s overall strategy and its 
associated organizational transfor-
mation impact is jeopardized before 
it begins.

A credible current-state analysis 
to identify and quantify potential 
financial benefits needs to involve 
an analysis of the organization’s 
historical performance vis-à-vis 
the management of risk and life-
cycle costing. A candid, forensic 
assessment tracing current prod-
ucts through research and develop-
ment (R&D), scale-up, technology 
transfer, and commercial produc-
tion will identify cases in which 
unexpected delays and costs were 
incurred which could have been 
avoided if the organization had 
been employing a QbD strategy. 

Essentially,	 this	 is	 an	 estimate	
of the cost of poor quality (COPQ) 
associated with the organization’s 
historical pattern of deviations and 
corrective actions but, unlike tradi-
tional COPQ assessments, the scope 
of the analysis is expanded beyond 
post-commercialization issues in 
production to include costs associ-
ated with regulatory filings, pro-
cess development, and technology 
transfer early in the process of 
product development.

Products currently in develop-
ment or undergoing technology 
transfer provide good examples for 
examination because these types 
of changes and actions are fresh in 

the minds of those involved.
T h e  f o r e n s i c  a s s e s s m e n t 

described herein need not capture 
every event in every product’s life 
cycle to provide a credible estimate 
of opportunity. A few examples in 
which cost can be reasonably esti-
mated can be more effective than 
many loosely quantified anecdotes. 

Fa i lu r e 	 Mo de s 	 a nd 	 E f f e c t s	
Analysis	 (FMEA),	 in	 combination	
with COPQ, can be particularly 
helpful as well to extrapolate and 
estimate potential risks and asso-
ciated recovery costs which could 
reasonably be avoided if the orga-
nization were to integrate QbD into 
its overarching competitiveness 
strategy. 

FMEA	 is	 applied	 prospectively	
to  a n orga n i zat ion’s  produc t 
pipeline and late-stage develop-
ment activities and considers the 
expected complexity of formulas/
processes and projected regulatory 
filing requirements. Historical per-
formance patterns established in 
the COPQ phase of the assessment 
inform the probability, detectabil-
ity, and impact of failure in this 
FMEA	exercise.

ASSESSING POTENTIAL 
COSTS ASSOCIATED WITH 
IMPLEMENTATION
Running parallel with the ben-
efits assessment is the assessment  
of potent ia l  cost in the cost- 
benefits analysis. The same issues 
apply relative to building a credible 
estimate to enlist top management, 
particularly finance, in the opportu-
nity QbD presents.

The assessment of cost is more 
challenging to nail down than the 
estimate of benefits, however. When 
assessing benefits,  a company has 
the advantage of historical perspec-
tive of costs incurred due to delays 
and product losses in areas with 
well documented budgets. 

In assessing implementat ion 
costs, one  needs to estimate the 
cost of transitioning the organiza-
tion from its current level of tech-
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Figure 1: Cross-functional coordination involves support across all 
divisions.  
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nical and organizational readiness 
to that which will be necessary to 
effectively execute a QbD strategy.

The	FMEA	developed	 in	the	ben-
efits assessment can be useful in 
assessing potential costs as well.  
Identifying mitigation strategies to 
address potential failure modes and 
risks	 identified	 in	 the	 FMEA	 will,	
in turn, highlight gaps in organi-
zational readiness and design for 
which corrective action costs can 
be estimated.

Figure 1 illustrates the major con-
siderations in functional coordi-
nation associated with mitigating 
risk and executing a transition to 
a	 QbD	 strategy.	 Each	 organization	
will be at different places on the 
continuum of readiness to imple-
ment these elements and each has 
its own associated costs.

Considerations include not just 
the gap in technical know-how, 
but also issues related to change-
management and the speed with 
which the organization can make 
the t ransit ion. Organizat ional 
transformation to adopt QbD will 
probably involve changes in organi-
zational design and in  cross-func-
tional interactions. Such changes 
can encounter strong resistance by 
those attached to the status quo.

Temporary outside assistance 
to smooth these issues and facil-
itate change may help accelerate 
transformation and reduce cost. 
Particularly complex products or 
processes may require extensive 
experimentation and more time in 
development to adequately char-
acterize the process and present 
acceptable data. Inexperience both 
internally and within FDA may 
cause delays in f irst-t ime QbD-
based submissions, a potential cost 
that should not be overlooked. 

Finally, upgrades of software and 
data-management systems may be 
required to allow integration of his-
torical data and to facilitate cross-
functional coordination. These 
potential costs need to be consid-
ered as well.

In the weighing of costs and ben-
efits, it has been our experience in 
working with many life sciences 
companies that the organization-
specif ic benefits of QbD almost 
a lways far outweigh the costs, 
yielding an ROI that continues to 
grow year after year.

However, the great magnitude 
of the potential benefits does not 
mean that the organization should 
immediate ly  undergo massive 
transformation, a giant step that 
many leaders and decision-makers 
may be unwilling to take up front. 
Instead, one can adopt a phased 
approach that allows the company 
to move confidently toward a fully 
integrated QbD strategy.

Organizat ions can beg in by 
building technical competence 
in basic process characterization, 

designed experiments, and hypoth-
esis testing ahead of full scale QbD-
submission preparation. Once those 
methods and techniques have been 
mastered, the organization can 
undertake QbD process develop-
ment but also can continue to file 
with FDA in the traditional way. 
In the final phase of development, 
a company can embark on QbD-
based filing.

It is important to understand, 
however, that there is a balance 
which needs to be achieved. Yes, 
there are costs and risks associated 
with organizational transforma-
tion but the full benefits of QbD 
will not be realized until the final 
phase, in which filings are fully 
QbD-based. Organizat ions that 
evolve slowly will reap some ben-
efits along the way but will remain 
at a competitive disadvantage to 
those with a more aggressive transi-
tion strategy.  ◆
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