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Continuous, rapid QbD
method development in
the pharmaceutical
environment

It was not too long ago that
pharmaceutical and biopharmaceutical
organisations only recognised and

employed Quality by Design (QbD)
guidelines to manufacturing processes.
However, there has been a clear downstream
trend to adopt QbD principles earlier in
product research and development efforts. A
catalyst to facilitate continuous
improvement, not only of processes and
product quality, but also productivity, QbD
is now evolving as a means to facilitate
continuous improvement of the drug

development process, but how far will this
downstream trend go?
QbD, when used in the analytical

laboratory during the development process, is
all about building quality into the methods
used by focusing on the goal of reducing
variation and producing consistent results
through formalised experimentation. Liquid
chromatography, a long-preferred technology
for analysis by drug companies, builds and
enables the development of robust methods
when used for a QbD approach to
chromatographic method development. The

robust methods can more easily be carried
forward from drug development to
manufacturing, eliminating the costs and
delays associated with having to redevelop
and revalidate unreliable methods.
The International Conference on

Harmonization (ICH) recognises analytical
procedures as key to demonstrating a deep
scientific understanding of products and
processes. Guidance documents from both
the US Food and Drug Administration
(FDA) and ICH state that the information
and knowledge gained during the
development process should provide
sufficient scientific understanding to support
establishment of the design space,
specifications and controls. Achieving the
desired optimal method performance and
ensuring that the method is sufficiently
robust so that it will consistently continue to
perform for the life of the product is the key
characteristic of a quality method.
However, method transfer can be difficult

due to the analysts’ experience levels in the
transferring as well as the receiving
laboratories, the LC instrumentation that the

Warren Potts

Director, Pharmaceutical Business Operations

Waters Corporation



A supplement of Drug Discovery World Summer 2010

DDW insights

37

method is being transferred to, and the
depth of knowledge of the method and the
variables that can impact performance. The
risk of failure on transfer is real and the
result, having to rework and revalidate the
method, can be very expensive – especially if
it delays getting the drug to market. 
How can companies overcome the

difficulties of method transfer? By adopting a
QbD approach during method development,
companies can reduce the risk of method
transfer issues later in the development
process by building robustness into the
development approach. This approach is in
alignment with ICH 2Q8 Validation of
Analytical Procedures: Methodology, which
states “…the evaluation of robustness should
be considered during the development
phase…”. By evaluating robustness up front,
quality is built into the method rather than
tested for at the end during validation. 

Potential impact
There are two key areas of potential impact
for the company that adopts a QbD-based
approach to method development. The first
relates to flexibility: The ICH Q8 guideline
on Pharmaceutical Development states
“…the demonstration of greater
understanding of pharmaceutical and
manufacturing sciences can create the basis
for flexible regulatory approaches”. The
second is the direct impact of reducing
method transfer failures. By following a QbD
approach, method robustness is considered
during the method development process and
an in-depth knowledge of the method is
gained − allowing the key risk factors to be
known and subsequently controlled. 
The focus in the industry is on shortening

drug development times while reducing
operating costs. The path forward is most
likely being driven by the integration of
technologies that streamline and automate
the chromatographic method development
workflow and incorporate Quality by Design
principles to achieve the necessary
productivity improvements and cost
reduction.
Waters has addressed this need by

developing the ACQUITY UPLC® H-Class
Method Development System. Adopting a
QbD workflow and building robustness into
methods during development is today
facilitated automated method development
software based on QbD principles. This
software plays a critical role by transparently
deploying a statistically-rigorous DoE
approach − creating experiments, analysing
data, and presenting results as visual and
numeric method predictions. Now users can
effortlessly manage complex statistics, model

method screening and optimisation
experiments, integrate method robustness
testing, and run experiments that screen
multiple columns and mobile phases; all
while shortening method development time
as opposed to conventional approaches.
With one click, Fusion Method

Development Software exports the
experimental design to Empower 2 and, as
part of a total systems approach, reduces total
method development time from days to hours
when compared to conventional approaches. 
These products combine for an integrated

and efficient QbD LC method development
solution that allows companies to easily put
QbD principles and benefits into practice for
greater efficiency, quality, and flexibility. Not
only for use in manufacturing processes but
for drug development and in some
organisations, late discovery also. It is further
expected that at some time in the future,
QbD will move even further back in the
pharmaceutical value chain to be used for
method development in early stage drug
development in order to deepen the level of
product and process understanding.
Pharmaceutical organisations can
standardise now on a forward-looking,
common technology platform with UPLC to
anticipate the concept of full lifecycle
product quality knowledge that underlies
QbD principles. 
More information on the ACQUITY

UPLC H-Class Method Development
System is available at
www.waters.com/method. DDWi


