ABSTRACT

Application of Dynamic Modeling fo a Sclvent Recovery Area
at a Pharmaceutical Manufacturing Plant

Bruce L. Bickle and Dr. Bernard McGarvey
Eli Lilly and Company
Clinton Laboratories
Clinton, Indiana

As with any complex system, the day to day decisions required to run a manufacturing
operations system involves the need to understand and manage the dynamic behavior
associated with such systems. Without a thorough understanding of these dynamics, it is
very difficult o design appropriate control systems to decide when it is necessary to
intervene and what the opfimum intervention policies should be. The natural dynamics
of the system play a crucial part in deciding how the management control systems
should be set up. A dynamic model can be used to gain the understanding that is
required to better manage operational systems.

In particular, a dynamic model was created for a solvent recovery system at a bulk
pharmaceutical manufacturing plant, using the ithink/Stella software package. This is a
closed loop system in that the customers and suppliers of the system are one and the

same. The model accounts for all sources of common cause variability, time lags,/as well
as information and material flow in the system. It can also model the resource utilization
(people, equipment, utilities, etc.) of the system.

The model has been used to optimize solvent inventory levels, reduce cycle times and to
create a dynamic staffing model. It has also been interfaced with some of the support
systems, most notably the purchasing system for new solvent, the maintenance system
and the analytical system. This can lead to increased levels of efficiency from these
support systems. It has also led to an increased rate of learning and has improved
knowledge retention in the solvent recovery operations team. Operational targets have
also been set which better reflect the system’s dynamics. This had led fo reduced
tampering with the system and better system management practices. At a personal
level with the operations team, the model has helped change the attitude from being
that of a victim of the system to being that of a controller of the system.

In the future, the intention is to interface the model output with other support areas such
as utilities. Additionally, this approach of dynamic modeling will be applied to other
operational areas such as waste freatment, maintenance and batch processing.
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