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Disclaimer:

This Guide describes how pharmaceutical operations are organized and operated to enhance the likelihood that
development, production, storage, and distribution of products achieve the goal of ensuring finished product quality
throughout the entire supply chain. ISPE cannot ensure and does not warrant that pharmaceutical operations
organized and managed in accordance with this Guide will be acceptable to regulatory authorities and will achieve
the goal of ensuring finished product quality throughout the entire supply chain. Further, this Guide does not replace
the need for adjusting the organizations and systems to specific conditions of each individual supply chain.

Limitation of Liability

In no event shall ISPE or any of its affiliates, or the officers, directors, employees, members, or agents of each

of them, or the authors, be liable for any damages of any kind, including without limitation any special, incidental,
indirect, or consequential damages, whether or not advised of the possibility of such damages, and on any theory of
liability whatsoever, arising out of or in connection with the use of this information.

© Copyright ISPE 2016. All rights reserved.

All rights reserved. No part of this document may be reproduced or copied in any form or by any means — graphic,
electronic, or mechanical, including photocopying, taping, or information storage and retrieval systems — without
written permission of ISPE.

All trademarks used are acknowledged.

ISBN 978-1-936379-83-5
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Preface

This ISPE Good Practice Guide on Operations Management has been developed and published by ISPE with the
aim to provide to the industry a unique opportunity to integrate in a single document the complex body of knowledge
required to all professionals involved in the highly regulated pharmaceutical market.

The Guide is intended to promote excellence and knowledge within the pharmaceutical operations enterprise and
systems. The Guide addresses all operations along the supply chain from the selection of raw materials through the
distribution of drug products to customers and ultimately patients.

The Guide is a reference source of good practices covering in the most structured way a wide variety of themes,
subjects, problems and issues faced across the realm of pharmaceutical operations.

This Guide is solely created and owned by ISPE. It is not a regulation, standard or regulatory guideline document
and products and processes designed and implemented in conformance with this Good Practice Guide may or may
not meet US Food and Drug Administration (FDA), European Medicines Agency (EMA), or other global regulatory
requirements.

This Guide is intended to be read in conjunction with other ISPE guidance, International Council for Harmonisation
(ICH) guidelines, and industry recognized standards.
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1

1.1

Introduction

Overview

The Pharmaceutical industry is under unprecedented pressure to deliver innovative health benefits at affordable
costs. This means that Operations Management is also challenged to maximize the strategic benefit it provides to the
company at an acceptable level of cost. As a key driver to delivering on this challenge, the industry has been adopting
operational practices which should be understood as coming under the umbrella term of “Operational Excellence”.
The effectiveness of these approaches requires the use of practices, procedures, technics, tools, and relevant Key
Performance Indicators (KPIs) across the entire organization.

Until the recent past, the competitive edge in the pharmaceutical industry was built and based on high margin
policies, reduction of costs of manufacturing via standardization of processes and increases to manufacturing scales,
and relying on technical issues such as front-end design of processes as keys to success.

The 21st Century has seen a change in the portfolio of the innovator company from small molecule blockbusters to a
greater focus on specialized biotechnology products. Simultaneously, the use of generic drugs continues to grow, and
there is relentless downward pressure on pricing of both generic and innovator products.

Thus the traditional ways of doing business are no longer acceptable and new, innovative ways of working are
required. Change is now a constant in pharmaceutical operations. Innovative products, both proprietary and generic,
must be developed and integrated into the supply chain while at the same time ensuring that current and legacy
products are supported to meet fluctuating global demands and constantly evolving local and global legislative and
regulatory expectations.

Efficiencies are needed in individual product manufacturing lines and across multi-plant supply chains to ensure that
drug shortages are avoided and to meet the market pricing pressures.

For the purposes of this Guide, operations are defined as the transformative process within a series of activities,
along a value chain extending from supplier to customer. Operations Management designs, operates, and improves
supply chain systems for getting work done.

The ISPE Good Practice Guide: Operations Management aims to provide the pharmaceutical industry with a
knowledge base to promote the use of best practices and operational excellence within pharmaceutical operations

management.

The Guide addresses all operations along the supply chain, from the selection of raw materials through to the
distribution of final product. Topics considered by this Guide include:

*  Supply Chain Strategy and Management (see Chapter 2)

*  Manufacturing Operations Strategy and Management (see Chapter 3)
»  Key Performance Indicators (see Chapter 4)

*  Continual Improvement and Innovation (see Chapter 5)

*  Methods and Tools for Continual Improvement (see Chapter 5)

A case study (see Chapter 6 — Appendix 1) is also included.
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Scope
The Guide addresses how specialty, bulk Active Pharmaceutical Ingredient (API), and drug product manufacturing
systems are organized and operated in order to guarantee the production, storage, and distribution of products while
ensuring drug product quality throughout the supply chain. All operations along the supply chain are considered,
including:
*  Sourcing of raw materials
*  Manufacturing of the drug substance (also called the API) and the drug product
«  Control over all quality components, the finished product, and critical intermediates process steps
*  Adequacy of the manufacturing and control facilities in order to meet compliance and quality objectives
»  Distribution of finished products
These responsibilities are achieved as a concept of supply chain. This means that suppliers are adequately audited,
facilities are properly qualified, and processes validated, and the finished product checked for the compliance with the
expected quality. For example:
*  Quality Assurance (QA) is responsible for the compliance of the enterprise with all regulatory requirements.
* Maintenance is responsible for keeping the manufacturing facilities in an adequate state of qualification.
Both compliance and qualification require a multi-disciplinary approach which considers all functions (QA, Validation,
Engineering, Manufacturing, Health, Safety, and Environment (HSE), and Logistics). Cooperation is needed between
the parties involved to maintain an appropriate qualification and validation status of manufacturing assets and
processes.
The manufacturing function is then driven by three major priorities:
»  Sustained compliance with all applicable regulatory agencies, e.g.:

- Inthe United States, the FDA and the Environmental Protection Agency (EPA)

- Inthe European Union (EU), the EMA or REACH'
* Improved manufacturing performance and efficiency while maintaining control on costs

*  Timely production according to demand

In order to fulfill its mission, the manufacturing operations function needs to coordinate with other functions of the
pharmaceutical organization, in a spirit of teamwork and with shared objectives, including:

*  Awareness of the products in development (to anticipate the future needs of manufacturing)
*  Feedback to development based on manufacturing experience (to avoid future scale-up problems)

»  Support to clinical supplies

" http://ec.europa.eu/environment/chemicals/reach/reach_en.htm





