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vigorous test and quality
control procedures during
manufacture. In the healthcare
industry, where safety is
paramount and safety critical
devices are prevalent, this has
long been the case.

While product testing to ensure
compliance with specification
will always be a manufacturing
fact of life, there is a move
underway likely to have a
profound effect on the way
product performance is viewed,
especially in the healthcare
industry but also in industries
including automotive and
aerospace.

Known as Quality by Design
(QbD), the initiative is being

mathematical modelling and
statistical analysis and has
grown out of Sagentia’s work

in the medical device area. It
has become a very powerful
extension of the design process.

As Alastair Willoughby,
Consultant at Sagentia,
observes: ‘Predictive design is all
about risk mitigation. For high
volume, safety critical products,
it's essential that the issues

of performance, reliability

and fitness for purpose are
considered and acted upon at
the design and manufacturing

mathematical models to verify
the failure rates of different
concept designs for a device and
used the results to determine
the best way forward at the
detailed design stage.’

Predictive design uses
mathematical modelling and
statistical analysis techniques
to introduce variants to the
design at key points throughout
the design and manufacturing
process. The diagram below
shows where predictive design
is embedded in a conventional
design process:

work with inhalers. However,
we are now witnessing the
embedding of the process
into all design work involving
mechanisms that are safety
critical. It is also being applied
in instances where space

is critical, ie highly evolved
designs, and those that are
inherently difficult from

a design, manufacturing,
assembly or functional
perspective.

Predictive design has come of
age. Developments such as
ObD and a growing awareness

How predictive design fits in the development process

championed by the American
P Y . s . o ° Concept q o Detailed o

Food and Drugs Administration P et Proof of Testing Desigm Rapid

FDA). QbD contends that Need Principle -
(FDA). QbD c Maths Model* ~ Models Verify Maths*  RefineMaths  Prototypes
product testing should no y Model*
longer be considered as the
only means of determining Testi . (o) (10) ) ® ®
product performance. Instead esting Design Production Design First Customer
: . . Updates & Verification Approvals hi
it shifts the emphasis from Verify Maths * Tooling Prototypes Testing Ship
testing final product to building

uality deep into the design and
4 Y p 9 *stages where predictive design is embedded
manufacturing process.
Sagentia has been actively stages, and not left to chance Amathematical technique of product safety by the

involved in this area for some
years through the development
of its predictive design offering.
While the FDAs approach does
not currently call for such a
process, it is the only way to
demonstrate a full knowledge
of the design. As such, there is
a strong expectation that it will
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when they are launched and
used for real by the public.

We do this by applying our
understanding of design,
specifically the variables that
may occur in manufacturing
and in use. We can then go on
to predict how design variations
will influence performance.

known as Monte Carlo
simulation is employed as an
integral part of the predictive
design offer. It allows for the
design of ‘virtual' products
which can then be ‘tested’
mathematically to determine
the nature and likelihood of
product failure.

general public will ensure that
it takes its place as an integral
part of the design process.
Manufacturers and brand
owners will demand this of
their product development
partners and Sagentia is well
placed to deliver it.




