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Research Summary

The Research Summary
""A Methodology to Activate the Role of Architectural Design in Quality Risk

Management in Pharmaceutical Plants"
An Approach to Achieve Architectural Design Qualification in Production Areas

Introduction

The pharmaceutical industry is regarded as one of the strategic industries in
many countries. In addition to providing self-sufficiency in pharmaceutical
products, this industry sometimes constitutes an economic back bone to exporting
countries. The design of pharmaceutical factory buildings impacts people and the
surrounding environment. Accordingly, design reviews and design management of
pharmaceutical plants is necessity to limit the risks of negative impact .

Failur of architectural design in achieving safety requirements could lead to
rehabilitation of factory buildings in addition to financial and material waste.
Pharmaceutical factories are characterized by a variety types of risks. The
procedures that define system efficiency are identified as Qualification &
Validation Processes, and are applied to all the phases of the project including the
architectural design phase. This pauses the question of : How can architectural

design contribute in managing risks in pharmaceutical plants?

The focus of this study addresses the above mentioned question, by determining
how to direct architectural design to become a part of a quality risk management
processes of pharmaceutical factories. Design considerations, based on
specifications of the industry and on the study of contemporary factory models
currently operating in Egypt, aim to review risks produced and allocated in certain
production lines and to determine the possibility of reducing these risks by
proper initial design that integrates good practice with continuous risk control
techniques. Risk management processes do not rely on architectural design. Solely,
risk management represent coordination procedures that run among various

departments and agencies responsible for the industry. The research highlights the
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role of architectural design as one of the procedures responsible for quality risk
management , that is achieved by planning a methodology to be followed by

architects participating in the design process.

Research Importance

The study gains its value and importance based on the following reseans :

First: The study falls within the concern and interest of institutions responsible for
environmental protection and pollution control issues which are major topics in
conferences and scientific researches at the national, regional and global levels.
Second: The input and output of pharmaceutical industry affect directly the
surrounding environment, individuals and the quality of the product which
highlights need for planning when trading, storing and operating such products.
Third: The occurrence of many industrial accidents directed the attention of
international organizations to risk management issues, and led to the emergence of
what is known as achievement of product quality control in the production process
during the manufacturing cycle starting with the process of transport of raw
materials to pharmaceutical plants, and ending with the arrival of products to end
users. Quality risk management applies strategies and clear executive steps against
environmental hazards in general.

Fourth: The architectural design phase of factories achieves risk control starting at
the early stages of design and sets a methodology for risk management during

operation to ensure the safety of the factory through out its lifespan.

Research Problem

The pharmaceutical industry depends on the implementation of approved
standards specifications , regulations and laws governing the nature of the industry
in terms of the manufacturing method, airspace specification. Such, these
specifications are not concerned with aspects of architectural design and
maintaining  the concept of health and achieving  occupational safety.

The process of designing a pharmaceutical plant depends directly on fulfilling
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functional requirements of spaces, taking into account the special circumstances of
the drug product in terms of the level of hygiene and sterilization within the facility
that maintains the integrity of the product, the workers and the surrounding
environment. Aesthetics in general is an integral part of the architectural
requirements which take a secondary priority next to functional requirements,
which aim to achieve protection from involved risks.

Risks are classified into several categories:

Risks that act on the industry it self :

These risks include contamination resulting from particles or micro-organisms,
pollution of water or raw materials used in manufacturing, etc. The objective of risk
management of this category is to maintain the quality of the pharmaceutical
product.

Risks resulting from industrialization :

The objective of its management is to protect workers and the surrounding
environment from chemical pollutants that might result in explosions , incendiary
or toxic by-products , biological contaminants such as the movement of microbes
and viruses pathogenic to the air , as well as harms caused from handling hormones.
General risks :

Including risks of pollution from industrial waste, whether solid, liquid or gas and
contamination of equipments . In addition, pharmaceutical factories as an industrial
structurs  face risks of fire hazards, electricity hazards, theft and others.
There is no doubt that architectural design can contribute to the reduction of many
risks by achieving design considerations that aim to protect the environment,people,
products, as well as the facility it self.

The problem paused by this research is that the technical specifications for
drug manufacture of pharmaceutical plants existing and under construction,
do not focus directly on specific design considerations that define and regulate
their relationship and reduce risks of industry. The progress of risk control of

design is based on a trial and error approach and not on an analytical approach that
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helps in identifying and managing risks in a scientific technical method .Hence; it is

not possible to assess the validity of the design before execution .

Research Hypotheses.

- The awareness of the role of architectural design in risk control reduces risks of
the pharmaceutical plants.

- Creating a knowledge base for risk management can be used as a reference by
designer to reduce risks of the industry , increases the efficiency of the product, and
maintains the security and safety of personnel, facility and the surrounding
environment.

- Risk management is a collective strategy that includes architectural design ,
organizational monitoring and maintenance during the lifespan of pharmaceutical

facilities.

Research Scope & Limitations

- Pharmaceutical factories include many administrative and service zones that
constitute an integrated structure of the plants, in addition to warehouses ,
laboratories and productive areas, management areas, service zones and
infrastructure facilities restaurant,...etc. The scope of this study includes the
production area only in the architectural design phase .

- Pharmaceutical industry plants are involved in the production of chemicals,
detergents, pesticides, cosmetics, this study focuses on medical products only as a
basis for the industry specifically the tablets and capsules production lines.

- The study focuses on the risks resulting from archetictural design decisions and
does not address risks resulting from natural hazards, financial , legal regulatory, or
political risks .

- Quality risk management is dependent on economic and financial strategies of
pharmaceutical companies for their implementation .The economic and financial
factors involved with risk control and prevention will be appended in the

recommendations of the study.
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Reaearch Objectives

The research aims to develop a methodology for quality risk management in
pharmaceutical plants, whether these risks are pertaining the product, workers, or
the surrounding environment during the architectural design phase, to achieve
Design Qualification that contribute to proper management, through a set of
secondary objectives:
- Defining architectural spaces components of pharmaceutical plants.

- Setting design parameters for production lines.

- classifying an inventory for risks in the production area in factories.

- Integrating quality risk management strategies with architectural design strategies
at the early stages.

- Analyzing the impact of architertural decisions on the management and operation

of pharmaceutical plants.

Reaearch Methodology

The research follows a methodology summarized in the following steps:
Eirstly: The Theoretical Study:

The study employs a theoretical analytical approach to study elements necessary
for achieving design qualification by addressing the scope of architectural design
and quality risk management as follows :

» The study of design requirements and considerations to achieve good
manufacturing.

* The study of the production processes and principles governing the
pharmaceutical industry.

» The study of quality risk management , the steps necessary for its
application in pharmaceutical plants, and the methodologies employed at the
early stages of architectural design as an input for the formulation of a

comprehensive approach of risk management .
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Second : The Applied Field Study:

The field study includes an applied field research of selected pharmaceutical

plants that share the same production line; is conducted interviews with specialists
in the field of production with the purpose of specifiying important production
problems with architectural reference as well as specifying the standards for the
design of the production line.

Third : The Analytical Study :

The results of the theoretical and the applied field studies are analyzed

with the objective of proposing a methodology for quality risk management by
architectural design approach by the use of an interactive computer program in the
preliminary architectural design phase .

Fifth : Contribution to The Field of Architectural Design:

The study developed a simplified tool for managing quality risks in preliminary
architectural design phase. The tool is a computer program developed on
(ACCESS) which enables specialists to input the requirements of the concerned
production line and the risk profile expected to the related architectural units . The
risks are proposed and prioritized based on specific risk analysis techniques and
methodologies.

This computer program named:DQPL.(Design Qualification for Production
Lines) uses the methodology of entering information about production
requirements and standards , potential risks to get results about reference design
parameters help to limit these risks and order these parameters according to risks
Importance.

The program works as an assessment tool of design qualification that helps to
achieve primary architectural design with minimal production problems. Note that
there is no complete success of the methodology without intervention of other
involved specialists lead by production professionals, Business professionals, air
conditioning and other supplies systems specialists, in addition to the role of various

administrative institution.

\
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Research Contents

The research is comprised of six chapters presented as follows:

Chapter One: Architectural Design of Pharmaceutical Plants and Its Role in

Quality Risk Management

This chapter discusses the general features for factory buildings and explains
the sequence of systematic design for pharmaceutical factories and design principles
for the production areas. Design principles include the selection of the right
location, the structural system, the production track processes and needs, personnel
and material movement within the plant, equipment, air conditioning systems , all
subsystems and infra-structure , all of which are integral to the design and impact

the risk management process.

Chapter Two: The Pharmaceutical Industry - Foundations and Industry

Requirements

This chapter introduces concepts of the pharmaceutical industry from the
industrial perspective, regarding the classification of pharmaceutical industries and
the sequence of the manufacturing process, which constitute important data that

enables architects to design the suitable spaces needed for the industry.

I‘ Chapter Three: Quality Risk Management in Pharmaceutical Plants ‘l

This chapter discusses the general concept of quality risk management, and its
objectives of maintaining the quality of the final product and the environment to
improve the overall performance of institutions . It discusses the importance of the
application of different methods and techniques of risk analysis in pharmaceutical
plants , and presents an inventory of risks to the industry and discusses the applied
methods to reduce these risks .

Chapter Four: The Proposed Methodology - Integration between Architectural

Design and Quality Risk Management Process

Vil
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This chapter shows how the process of risk management is a constituent
process in architectural design, by studying how to link design elements to the
phases of quality risk management through employing the idea of the probability
of risk occurence and assessing its impact to formulate the methodology of the

design qualification process.

Chapter Five: An Outline of a Computer Program to Set The Qualification of

Architectural Design for Production Areas at Pharmaceutical Plants.

This section is a blueprint for a proposed computer program called DQPL.
(Design Qualification for Production Lines). It measures the qualification of
architectural design of production areas, and ensures acquiring a preliminary
architectural design with minimal problems, minimal risks of production, and the
least amount of adjustments after construction and operation. The design process
requires the intervention of several agencies that have a role in the risk
management; such as professionals of pharmaceutical industry, electromechanical
experts, business professionals, administrative personel, and other involved to

contribute and strengthen the means of risk control.

I’ Chapter Six: Research Findings and Recommendations.

The research findings are distributed over the different chapters linking the
theoretical study and the practical field study to the evaluation of the proposed
methodology. The research also includes a set of recommendations addressed to
government agencies on one hand and to designers and professionals of
pharmaceutical industry on the other hand, to improve the quality of risk
management processes in production lines of pharmaceutical plants in the

preliminary design stage.

VIl
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