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In most of the manufacturing industry (and in particular in the pharmaceutical industry),
one of the prime objectives is to be fast in the development of new processes, such that
it is possible to be first to launch new products on the market. Identification of an
effective and safe pharmaceutical product is based on success in clinical trials. Often,
several candidate compounds targeting the same disease area are tested in order to
identify efficacious products. This involves the manufacture of small quantities of
compounds in early delivery campaigns. Of these candidates only a few will be
successful such that further development is required to scale-up the process.
Conventionally, for each product candidate a unique process needs to be developed.
However, the development of a specific process for each product candidate is costly in
terms of time and resources. Therefore, a generic process template is needed that can be
adapted for production of a series of similar products for the early delivery campaigns,
resulting in a significant reduction of time, early manufacturing cost and resource
consumption. A generic process template can be defined as a standard process format
able to be adapted for a series of similar substrates.
In the work reported here, a generic continuous process template for pharmaceutical
production involving nitro reduction has been developed. The developed process
template can be adapted for a series of nitro compounds (substrates). To assist in
adoption of different substrates, a systematic substrate adoption methodology (SAM) is
also presented. The generic process template together with the SAM provides a
flexibility similar to batch processes as well as an efficiency similar to continuous
processes. It also reduces inventory for a safer operation (from 50 to 100 L in batch to 3
to 5 L in continuous process). The generic process template will potentially reduce the
process development time and therefore supports shortening time to market for a given
compound. In addition to SAM, other methods and tools that support the manufacturing
concept proposed in this work contribute to making it flexible and fast to implement
(e.g. a graphical tool for determining a suitable operating window and property
prediction methods and tools).
The objective of this presentation is two-fold: First to highlight the value of a generic
process template and the associated methods and tools, and second to demonstrate its
application using a pharmaceutical case study involving a nitro reduction.
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