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Abstract Recent concerns about the applicability of design
space boundaries developed on small scale to commercial
manufacturing processes have been raised by regulators
worldwide. These concerns center around the scalability of
unit operations and their corresponding process parameters,
and the impact this has on the desired attributes of the drug
substance or product. Requests have been made to verify
design space boundaries with data generated at commercial
scale. Because it is not always feasible to manufacture
large-scale batches, alternative approaches to verification
are necessary. The following article discusses various science-
based strategies that could be used to verify design space
boundaries. These approaches balance the requirements
to address regulatory concerns and ensure that quality
standards are maintained for both drug substances and
products, within the operating constraints currently facing
the pharmaceutical industry.
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Background

The information used to define design spaces is often
generated at much smaller scale compared to the commer-
cial batch size. Statistically designed experiments (DOEs),
empirical/mechanistic models, univariate experiments, and
prior knowledge are used during the development of man-
ufacturing processes for drug substances and products. A
comprehensive understanding of multivariate interactions
between process parameters is expected, including the scal-
ability of the design space which often occurs over magni-
tudes greater than ten times. ICH Q8(R2) Pharmaceutical

T. Garcia (*) : T. N. J. Watson
Global Chemistry, Manufacturing and Controls,
Pfizer Worldwide Research and Development,
Groton, CT, USA
e-mail: thomas.p.garcia@pfizer.com

V. McCurdy
Right First Time Program Office,
Pfizer Worldwide Research and Development,
Groton, CT, USA

M. am Ende
PharmaTherapeutics,
Pfizer Worldwide Research and Development,
Groton, CT, USA

P. Butterell
Quality Systems and Technical Services,
Pfizer Global Supply,
Zaventem, Belgium

K. Vukovinsky
Pfizer Global Pharmaceutical Science and Manufacturing Statistics,
Pfizer Worldwide Research and Development,
Groton, CT, USA

A. Chueh
Global Manufacturing Services, Pfizer Global Supply,
Pearl River, NY, USA

J. Coffman
Biotherapeutics, Pfizer Worldwide Research and Development,
Andover, MA, USA

S. Cooper
Inhalation Device CoE,
Pfizer Worldwide Research and Development,
Cambridge, UK

B. Schuemmelfeder
Global Manufacturing Services, Pfizer Global Supply,
Freiburg, Germany

J Pharm Innov (2012) 7:13–18
DOI 10.1007/s12247-012-9123-0




