Quality control from the very start

Because the pharmaceutical industry is highly regulated, final products are
required to meet very strict specifications. According to Professor Staffan
Folestad, Senior Principal Scientist at AstraZeneca in Mélndal, Sweden,
however, this does not mean that the industrial process is optimised.
“There is only one way to achieve this: quality control must be integrated
into the process”. To achieve this, AstraZeneca uses software from Umet-

rics.

s with the manufacturing

industry’s  Total Quality

Management, Staffan Fole-

stad would like a quality
control tool that is integrated into
the production line using strict
requirements and measurement
techniques. By using Process
Analytical Chemistry (PAC), the
pharmaceutical industry has made
some progress in this effort. The
development of chemometrics and
multivariate data analysis (which
uncovers extensive information
from previously thought unmanage-

able data sources) has also helped
in this process. The process, how-
ever, has focused on measurement
data from traditional parameters:
time, temperature, pressure, and
flow. These parameters, according
to Professor Folestad, are physical
factors and only indirectly relate to
chemistry.

“What is really new are meas-
urement methods that allow us to
measure chemical content. This is
something that is much more dif-
ficult”.

1]

Chemical processes

are like ‘black boxes’.

You cannot just start
measuring; you have
to know that you are
measuring the right
parameters.

A customer case study presented by Umetrics

The go ahead for PAT

Professor Folestad compares chem-
ical processes to ‘black boxes’. You
cannot just start measuring; you
have to know that you are meas-
uring the right parameters. This is
where Umetrics software for both
design of experiments and multi-
variate data analysis is useful. For
example, Folestad notes that the
parameters that industry has to
measure to meet the requirements
of regulatory authorities, such as
content, effect, and therapeutic



results, are all linked to the pa-
tients. These parameters, however,
are not necessarily the parameters
that should be measured in manu-
facturing.

Process Analytical Technologies
(PAT) are now being developed to
help in this effort. The PAT model
will be used increasingly now that
the FDA has begun encouraging the
pharmaceutical industry to use it.
This is despite the fact that PAT is
currently only being used by about
5% of companies according to the
FDA.

Design of experiments is
the key

According to Professor Folestad,
the most important tool for in-
creased understanding of chemical
processes (and thereby being able
to efficiently produce drugs) is de-
sign of experiments.

“This is the only way to quan-
tify relations between the product’s
properties and how it is processed.
Although you may know the theory
behind drug manufacturing and
use, reality is often more complex,
especially since every drug is based
on a new chemical substance”.

Design of experiments is a sys-
tematic approach. A mathemati-
cal model is developed based on
a hypothesis on the optimal way
of processing. This model can be
optimised through design of experi-
ments.

“Design of experiments is regu-
larly used at AstraZeneca in MoI-
ndal. Naturally it is most important
for researchers and engineers when
developing new products, but we
also see it as a way of structuring
our experiences and minimising the
number of experiments”.

This is why MODDE® for design

of experiments is used throughout
the entire product chain, from R&D
to production and quality control,
as part of routine monitoring. When
problems are found, the tools help
find the causes.

Assured quality and re-

duced product waste
Money can be saved by making
production more effective (i.e., less
product waste). Design of experi-
ments also shortens lead times for
producing new drugs and thereby
limits the long development times,
which often are between 10 and 20
years. Professor Folestad empha-
sises the value of design of experi-
ments to create better understand-
ing of the chemical processes “to
avoid problems later”. This helps
avoid late set backs in the process
when costs can skyrocket.

“This is both an active tool and
indirect support for assuring cus-
tomers of quality”.

Professor Folestad points out
that good design of experiments
also means simpler systems can be
used for quality control.

AstraZeneca
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We have utilised
Umetrics’ software
products and services
ever since Professor
Svante Wold started
the company in the
late 1980s.

One of the world’s leading pharmaceutical companies.

Provides medicines in areas such as: cancer, cardiovascular, central

nervous system, gastrointestinal, infection, and pain control.

Spends over $10 million every working day on R&D.

Worldwide operations with sales in over 100 countries, manufacturing

in 20 and major research centres in 5.

Over 54,000 employees worldwide.
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Umetrics knows the en-

tire chain

It is important to provide structure
to development work, from the start
to the finish. Professor Folestad
sees this as something of a para-
digm shift, and he believes that the
entire pharmaceutical industry will
adopt this approach in the coming
years to ensure uniform quality and
uniform production. AstraZeneca
isn't waiting around for the strag-
glers.

“We have utilised Umetrics’ soft-
ware products and services ever
since Professor Svante Wold started
the company in the late 1980s.”

Since 2000, AstraZeneca in
Sweden, is a client of Umetrics’
Enterprise Platform (EP), complete
with software, training in design of
experiments and multivariate data
analysis, and consulting services.
Today, the EP concept is increas-
ingly used throughout AstraZene-
ca. Professor Folestad notes that
although “there is other software
for the design of experiments and
multivariate data analysis, none is
as complete as Umetrics”. ll

Please visit www.umetrics.com or contact Umetrics for information about our softwares and services.

In all countries: In USA and Canada: In UK:
Umetrics AB Umetrics Inc. Umetrics UK Ltd.
UM ETRICS Box 7960 17 Kiel Ave. Woodside House, Woodside Road
SE-90719 Umea Kinnelon NJ 07405 Winkfield, Windsor
Sweden USA Berkshire, SL4 2DX, UK

Phone: +1 973 492 8355
Fax: +1 973 492 8359
Email: info.us@umetrics.com

Phone: +46 (0)90 184800
Fax: +46 (0)90 184899
Email: info.se@umetrics.com

Phone: +44 (0)1344 885605
Fax: +44 (0)1344 885410

www.umetrics.com Email: info.uk@umetrics.com



