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Disclaimer:

This Guide is meant to assist pharmaceutical companies in determining accepted good processes and procedures for
gas systems used to support production. The ISPE cannot ensure and does not warrant that a system managed in
accordance with this Guide will be acceptable to regulatory authorities. Further, this Guide does not replace the need
for hiring professional engineers or technicians.

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, 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 2011. 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.
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Preface

The purpose of the ISPE Good Practice Guide: Process Gases is to document accepted good processes and
procedures within pharmaceutical manufacturing applications. The Guide promotes science- and risk-based methods
for the design, construction, commissioning, and qualification processes for gas systems used to support production.

This Guide considers those gases that come into direct contact with the biopharmaceutical and pharmaceutical
manufacturing process streams; these include:

* nitrogen
*  oxygen
* argon

» carbon dioxide
*  compressed air

This Guide aims to define current good practices in this area, providing information to allow organizations
to benchmark their practices and improve on them. The Guide also considers some of the issues relating to
sustainability and economics.

The intended audience for this Guide is global, with particular focus on US (FDA) and European (EMA) regulated
facilities.

The information provided in this Guide reflects the cumulative knowledge and experiences of the authors, editors, and
reviewers. There is no single approach to satisfy every situation; but this Guide attempts to provide the background to
assist readers to make an educated choice.
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1.1

1.2

1.3

Introduction

Purpose

The purpose of the ISPE Good Practice Guide: Process Gases is to document accepted good processes and
procedures within pharmaceutical manufacturing applications. The Guide promotes science- and risk-based methods
for the design, construction, commissioning, and qualification processes for gas systems used to support production.
The Guide is intended to align with ICH Q9 and ASTM E2500-07 (References 3 and 23, Appendix 8).

Scope

This Guide considers those gases that come into direct contact with the biopharmaceutical and pharmaceutical
manufacturing process streams; these include:

* nitrogen
*  oxygen
* argon

» carbon dioxide
* compressed air
Medicinal or medical gases, breathing air, and steam are outside the scope of this Guide.

Process streams include bodily contact surfaces of invasive medical devices and fluid paths of medical devices that
are used for intravenous solution, blood, or other critical applications to administer life saving or sustaining fluids.

This Guide focuses on defining cost effective engineering approaches and practices used to deliver process gas

systems for a manufacturing facility in a timely manner that will meet its intended purpose. Specifically, the Guide
addresses the process of designing, constructing, commissioning, and qualifying a process gas system regulated
by the FDA or other regulatory authorities, e.g., the EMA. The Guide also addresses international guidelines and

regulations.

The Guide is neither a standard nor a GMP. It is not intended to replace governing laws, codes, standards, or
regulations that apply to facilities of this type. These are mentioned only for completeness and where their impact
affects facility, equipment, and utility design relative to cGMPs. The use of this document for new or existing facilities,
equipment, or utilities is at the discretion of the owner or user.

This Guide is not intended to address any aspect of process/product validation. This is a subject that has been well
defined by the FDA and other authorities, and for which substantial guidance documentation exists.

Benefits

This Guide describes the fundamentals of process gas systems used within the GMP workplace environment and
provides:

» guidance on accepted industry practices related to gas systems

« the life science engineering community with a common language and understanding of gas systems





