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1 Introduction

1.1 Background

1.2 Scope
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Baseline®

Figure 1.1: Operations Considered by this Guide

This Guide does not cover:
® Guide on Sterile 

®
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1.3 Key Concepts

CGMP Critical Parameters

Product Protection

Baseline®

Prevention of Mix-Ups

How to Comply with FDA Systems Based Approach

Quality Unit
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Risk Assessment

Materials Considerations and Controls

Facility Requirements

Flow of People, Materials, Equipment, and Product
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Architectural Materials and Finishes

HVAC Principles/Environmental Conditions

Process Support and Utility Systems

Instrumentation and Control

Good Engineering Practice

1.4 How to Use This Guide
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2 Concepts and Regulatory Philosophy

2.1 Introduction
Organizations use a variety of layouts for their PACLAW operations. Facilities run multiple products in packaging 
and labeling areas designed for quick turnaround and line clearance without risk of product exposure, cross 
contamination, or mix-ups.

A PACLAW facility may be simple, such as a manual packaging line where operators hand pack physician samples. 
Alternatively, the PACLAW facility may house a complex process, such as a tablet blister line with vision system 
incorporated, on-line printing of lidding stock, cartoning of blisters with inserts, automatic case packing, and palletizer.

The labeling process may include the issuing of labeling to the packaging area, so a simple inspection and count may 
be required. A more complex process may involve:

A simple warehouse operation may include limited storage of raw materials, WIP, and packaging materials. 
Everything is manually tracked or the data stored in a computer system. Fork trucks are manually operated and a 
simple locator system is used. A more complex warehouse could be automated with everything operated by a control 

Consistency and control of packaging and labeling steps are considered essential to completing this phase of the 

cleaning, inspection, testing, and segregation of quarantined materials. The areas of emphasis are packaging 
operations and the associated levels of protection, product control, and labeling. Storage under required conditions 

This Chapter provides guidance on the following concepts, which are subsequently used as the basis for Chapters 3 
through 9 of this Guide:
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2.2 Critical Parameters

The acceptance criterion for a critical parameter is the operating range that assures product quality.

Organizations should identify the critical parameters based upon their knowledge of the process and document the 
rationale for subsequent examination. Critical instruments and systems that measure, monitor, or record critical 
parameters should have enhanced levels of documentation.

Printing equipment that prints entire labels, bar codes, lot numbers, and expiration dates is considered critical 

®

2.3 Level of Product Protection

measures such as:
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protection requirement for a product may decrease as it progresses through the PACLAW operations. Each area 
should be evaluated based upon its function, which may vary over time and with different dosage forms and products.

The risk for product cross-contamination is based primarily upon the duration of exposure to the environment, the 
number of changeovers and the product mix within the facility. In general, the greater the numbers of changeovers or 
the product mix, the larger the need for product protection by architecture or engineering systems and procedures.

In addition, special consideration should be given to substances, such as penicillin, beta-lactams, teratogenic, and 

cross-contamination, should be maintained.

Where containment, is necessary, e.g., product isolators, the design solution should protect both the product from 

sensitivity.

Procedures should be in place for the prevention of mix-ups during the packaging and labeling process. Procedures 
should be put into practice and followed for the handling of the receipt, sampling, testing, and storage for labeling 

production and process control to ensure that the drug products have the identity, strength, purity, potency, and 

required to lower the risk for labeling mix-ups. Procedures should be in place to guarantee the correct labeling and 

indicator or barrier to entry, which if damaged or missing will be visibly evident to consumers. It is important that the 
packaging and labeling equipment does not damage the tamper-evident components. For example, particular care is 
required when using caps with pre-formed rings that are designed to break off upon opening as these are relatively 
weak parts of the cap and may be damaged during vibration or application.

In addition to tamper-evident packaging, the Poison Prevention Packaging Act requires child resistant packaging 
for all oral prescription drugs and oral OTC products that formerly were available only by prescription. The U.S. 

to allow one of the package sizes to be available without a child resistant closure, as long as labeling statements are 
included, e.g., analgesic packaging for arthritis sufferers.



Page 16 ISPE Good Practice Guide:
Packaging, Labeling, and Warehousing Facilities

means. The rejected materials located in the warehouse should be destroyed or disposed of in a timely, suitable, 

included in the design and maintenance of warehouse space to assure the identity, purity, strength, and quality of the 
materials.

Counterfeiting is an evolving problem, increasing the importance of product and packaging component security. As 

The type of defense used against counterfeiting should be designed or engineered so that the packaging component 

including the processes for delivery and acceptance of labeling and packaging at a contract facility. Secure disposal 
of packaging materials from line trials or at contract facilities should be practiced.

Levels of Protection:

Product Not-Exposed – when product does not have the potential to be exposed to cross-contamination or mix-ups, 

Product Exposed – when product is exposed to the potential for cross-contamination or mix-up, the room 

controlled, and monitored for prevention.

assessment based on a detailed consideration of product and process characteristics.

Figure 2.1: Levels of Product Protection
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Example

characteristics and the cleanability of the equipment.

2.4 Product Protection Factors
This Section outlines some of the factors to be considered when determining the appropriate level of protection.

2.4.1 Product Characteristics

characteristics such as toxicity or potency and physical properties such as density and physical state, hygroscopy, 
cleanability, and temperature and light sensitivity should be considered.

2.4.2 Process Considerations

Process considerations should be reviewed and evaluated for their impact on the product. These include:

process, and facility factors to be considered when evaluating levels of product protection.

2.4.3 Degrees of Product Exposure

Product exposure

Not-Exposed
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Exposed – product or material is exposed to the environment with potential for contamination of or from the 

tracking from one area to another.

packaging process, primarily to protect the personnel and environment from the product. Packaging of products 

penicillin, beta-lactams, teratogenic, and cytotoxic agents.

Table 2.1: Areas of Product Risk

Criterion Primary Packaging Additional 
Packaging

Labeling Warehousing

Product Exposed Product Not-Exposed
Process Sealing of the 

primary container, 
proper label, 
contamination
prevention, and line 
clearance

Protecting the 
primary containers 
from damage 
with additional 
packaging and 
ensure proper 
labeling

Protecting the 
labeling and other 
printed materials 
from damage and 
ensure proper 
labeling

product and 
segregation

Environmental Product dependent Non-controlled, but 
ensure packaging 
materials, paper, 
and label adhesives 
have a suitable 
environment

Non-controlled and 
suitable to protect 
labels, cartons from 
degradation

Non-controlled and 
suitable to protect 
pallets

the environmental relationship is explained. For primary packaging, acceptable protection to limit product exposure 

2.4.4 Facility Flexibility

of the facility.

Table 2.2: Facility Flexibility

Facility Flexibility Contamination Concern
Single Product None Foreign material

High Equipment, between products, foreign 
material
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equipment typically applies where a single processing line may be subject to “campaigns” where several products 

among several lines for processing several different products. For facilities with multiple products in multi-use 
equipment, the risk of contamination within the packaging process is increased because of the number and frequency 

Changeover procedures should minimize the potential for contamination. In addition, validated cleaning procedures 

2.5 Design Conditions and Operating Range
The Guide recognizes the distinction between design conditions and operating ranges, as applied to facilities 
requirements.

the performance requirements for an engineered system.

the alert limits, beyond which investigation is indicated.

The relationship between the design condition, normal operating range, and the operating range including the alert 

Figure 2.2: Values of Critical Parameters for a System

2.6 Quality Systems

continuously evaluated. This evaluation should include the measures taken to minimize the risk of contamination, 
cross-contamination, and mix-ups. This level of detail promotes understanding of the processes and facilitates the 
management of change and the implementation of continuous improvement. This documentation also can be utilized 
for compliance investigations of process deviations, product complaints, and adverse drug experiences.
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3 Science-Based Quality Risk Management

3.1 Introduction
Controlling material mix-ups or contamination, and material storage conditions are a major consideration in designing 
Packaging, Labeling, and Warehousing facilities.

Risk management is a systematic application of management policies, procedures, and practices to the task of 
identifying, assessing, controlling, and monitoring risks. It is typically an iterative process.

Risk management should be based on robust science and product and process understanding, i.e., an understanding 
of critical quality attributes, which is based upon and traceable back to the relevant regulatory submission.

Qualitative or quantitative techniques may be used. The focus should be on the risk posed to patient safety and 
product quality.

Risk management should reduce risks to an acceptable level. Complete elimination of risk is neither practical nor 
necessary.

consistency of application across functions/departments. Such a framework can be effectively implemented when it is 
incorporated into a comprehensive quality management system.

3.2 Quality Risk Management for PACLAW Facilities
Quality risk management may be applied in several ways, including:

3.2.1 Design Review
The primary concern for quality risk assessment is risks to patient safety and product quality - as the potential 

primarily.

In this application, risks to patient safety and product quality are not the only risks to consider; the organization also 
may apply a similar approach to other risk areas such as Environmental, Health and Safety (EHS), business risk 
(single point of failure) etc.

Risk assessments may be used to evaluate potential design solutions, helping select the design with the lowest risk 

Risk assessments may be used to determine the design and operational controls required to obtain an acceptable risk 
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organizations are prepared to use risk assessments to justify reduction or increase in the scale or the omission or 
inclusion of an activity.

Areas where risk assessments may help with scaling include:

Risk assessments may be used to assess the potential impact of a proposed change, both from the quality 
perspective (risk to product quality/patient safety) from operability and an EHS perspective.

The risk-based approach should be focused and resourced for maximum effectiveness. Firms should not invest more 
effort and time into the risk management process than is commensurate with the potential impact on the supported 
business processes.

3.3 ICH Q9 Quality Risk Management Approach
The International Conference on Harmonisation (ICH) of Technical Requirements for Registration of Pharmaceuticals 

as the basis of the quality risk management approach described in the Guide.

of the patient.

commensurate with the level of risk.

Harm: damage to health, including the damage that can occur from loss of product quality or availability.

Hazard: the potential source of harm.

  Risk: the combination of the probability of occurrence of harm and the severity of that harm.

  Severity: a measure of the possible consequences of a hazard.

consisting of the following elements:
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- Risk Analysis

- Risk Evaluation

- Risk Reduction

- Risk Acceptance

The process is described in more detail in the following Sections.

3.4 Overview of the Quality Risk Management Process
Quality risk management is a systematic process for the assessment, control, communication, and review of risks to 
the quality of the drug (medicinal) product across the product lifecycle.

The emphasis on each component of the framework might differ from case to case, but a robust process will 

Figure 3.1: Overview of a Typical Quality Risk Management Process (from ICH Q9)
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3.5 Initiating Quality Risk Management
Quality risk management should include systematic processes designed to coordinate, facilitate, and improve 
science-based decision making with respect to risk.

The following steps should be considered when initiating and planning a quality risk management process:

the risk assessment.

3.6 Risk Assessment

Risk assessment addresses the following questions:

1. What might go wrong? (the hazard)

2. What is the likelihood (probability) it will go wrong?

3. What are the consequences (severity)? (if the hazard occurs)

 is a systematic use of information to identify hazards referring to the risk question or problem 
description. Information can include historical data, theoretical analysis, informed opinions, and the concerns of 

This provides the basis for further steps in the quality risk management process.

strength of evidence for all three of the fundamental questions.

3.7 Risk Control
 includes decision making either to reduce risks or accept them, or both. The purpose of risk control is 

to reduce the risk to an acceptable level. The amount of effort applied to risk control should be proportional to the 

Risk control addresses the following questions:
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(acceptable) level. Risk reduction might include actions taken to mitigate the severity and probability of harm. 
Processes that improve the detectability of hazards and quality risks also might be used as part of a risk control 
strategy.

of other existing risks. Hence the results of risk assessment should be revisited to identify and evaluate any possible 
change in risk after implementing a risk reduction process.
There is a preferred hierarchy of risk controls:

 is a decision to accept risk. Risk acceptance can be a formal decision to

For some types of harm, quality risk management practices may not eliminate risk completely. In these 
circumstances, it could be agreed that an appropriate quality risk management strategy has been applied and that 
quality risk is reduced to an acceptable level. Typically, these levels are agreed within an organization.

3.8 Risk Communication
Risk communication is the sharing of information about risk and risk management between the decision makers and 
others. Parties can communicate at any stage of the risk management process.

The output and result of the quality risk management process should be appropriately documented, and 
communicated, e.g., to regulators, to the patient, and within an organization.

3.9 Risk Review
Risk management should be an ongoing part of the quality management process.

They may not need to be reviewed; others may be used as part of the design process, and be superseded by other 
assessments. There should be a clear understanding of those assessments that are lifecycle documents and subject 
to review and revision.

A mechanism to review the lifecycle risk assessments and consider the impact of any events on existing risk 
assessments should be implemented.

The output and results of the risk management process should be reviewed to take into account of new knowledge 
and experience. Once a quality risk management process has been initiated, that process should continue to be 
utilized for events that might impact the original quality risk management decision, whether these events are planned 
(e.g., results of product review, inspections, audits, change control) or unplanned (e.g., root cause from failure 
investigations, recall).
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3.10 Quality Risk Management Tools

management by industry and regulators.

A full PACLAW risk assessment should evaluate all of the systems and their interrelationships, including as a 

maintenance, and records.

size should be maintained at about six to eight people and comprised of subject matter experts from manufacturing, 
operations, engineering, processing, maintenance, quality, customer, and suppliers.

In keeping with the focus of patient safety, product quality, and data integrity, the following are some of the common 
hazards for a PACLAW operation:
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- The room environment is the critical parameter potentially having high impact on the product quality. The 
degree to which a particular attribute of the room environment has on product quality and the ability to 

required.
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4 Facilities Requirements

4.1 Introduction

should be gathered on:

Process:

Quality:

Operations:

Maintenance:

Project Charter: 
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4.2 Parameter Based User Requirements

4.2.1 Key Parameter Characteristics for Requirements Compilation and Assessment

4.2.1.1 Product
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Toxicity:

Sensitivity, Stability:

Drug Class:

Number of Stock Keeping Units (SKUs):

Number of Products: 

Number of Lines:

Dosage Forms:
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Package Forms and Package Materials:

Capacity Flexibility:

4.2.1.2 Production
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Personnel Flow: 

Product Flow:

Dedicated/Multi-Use Equipment:

Storage:

Changeovers:

Physical Layout:

Product Mix: 

Scale – Clinical versus Commercial:

Batch Size:

Throughput:

Number of Lots:

Unit Operations: 
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Rejects and Waste:

Material Handling:

Integration to Manufacturing:

4.2.1.3 Equipment

Flexible Packaging Lines: 

Storage of Changeover Parts:
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Controls – Degree of Automation:

Control Panel Locations:

Inspection:

Maintenance:

Calibration:

®

Fork Trucks:

Data Management/PC/Workstations:

4.2.1.4 Personnel
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Gowning-primary-gloves/masks/shoe covers:

OSHA – PPE

Accessibility:

Flow of Personnel:

Initial/Continuous Training:

Number of Shifts:

Male/Female Ratios and potential variations:

Restrooms:
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Cafeteria/Break Room:

Access Lockers:

Windows:

Tours/Visitor Routes and Facilities: 

4.2.1.5 Environment and Safety

Cleaning/Housekeeping:

Access Control:

Scrap/Trash:

Lockout/Tag out Controls:

Alarms:

Fire Safety:

Emergency Medical Services:

Regulatory:
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Volatile Materials: 

Corrosive Materials:
capabilities

4.2.1.6 Facility

Environmental Chambers: 

Environmental Conditions:

Utility Requirements:

Adjacency Requirements: 

Pest Control:

Disaster Shelters:

Physical Facility Security: 

Building Codes:

Design Life:

4.2.1.7 Testing

Instruments:

Methods:

Calibration:

Segregation:



Page 40 ISPE Good Practice Guide:
Packaging, Labeling, and Warehousing Facilities

4.3 Regulatory Requirements
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4.4 Maintenance and Monitoring

4.4.1 Preventive Maintenance

4.4.1.1 Facility and Utility

4.4.1.2 Operational

4.4.1.3 Regulatory
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4.4.2 Change Control
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5 Architecture/Layout

5.1 Introduction
This Guide addresses architectural and layout considerations. This Chapter covers a broad range of design 

Chapter.

typical to operations, see the relevant Sections of this Guide.

5.2 Operational Layout Considerations

Chapters 2 and 3 of this Guide into spatial requirements through the use of engineering documents such as Process 

- Material and product characteristics

- Production philosophy

- Equipment design and integration

- Production throughput, product diversity and expansion

- Facility utilization and product change-over durations

- Segregation and control concepts

- Local requirements

operational sequence and adequate time duration for each unit operation.

methods.
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is not required, but it can simplify crossovers and help avoid risk of mix-ups.

functional areas. These areas can occupy a single room, many rooms, or separate buildings. The key issue is 
that the line integrity remains under control.

support areas.

outside of the dock door, but the delivery volumes, diversity, and frequencies are a direct result of the operations 

5.3 Facility Layout Considerations

non-shedding pallets.

layout is not a requirement. The key issue is that the line integrity remains under control.

environmental regulations.
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operations need special consideration. Finishes and environmental conditions for these areas should be the 
equivalent of those used for open processing of exposed products. Enhanced environmental requirements and 

- Construction industry practices and standards

- Clean construction requirements

5.4 Packaging
5.4.1 General Design Considerations

requirements.

environmental conditions.

clearance philosophy to meet this requirement.

address the line clearance philosophy. This staging is not required to be in a separate room, but a separate area 

high throughput.
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materials for each lot.

corner of a packaging room to a separate, locked room.

or light controls.

5.4.2 Primary Packaging

packaging involves not-exposed processing. Where primary packaging is enclosed in a suitable product protecting 

exposed product environment.

environment.

personnel exposure should be addressed.

Secured access to packaging areas may be required.

Primary packaging equipment for exposed product processing should be addressed in terms of adequate clean 

process, equipment and parts cleaning may be performed in place, in the packaging area, or in a separate cleaning 
facility.

5.4.3 Additional Packaging

is provided.
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5.4.4 General Packaging Adjacencies Layout

nature and does not address every possible situation.

Figure 5.1: Packaging Facility Flow

5.4.5 Material Flow
Line integrity material control over the packaging lines should be provided. Lines may be designed for single product, 
campaigned, multi-product, multi-line, and multi-line concurrent production.

Material control is control over materials that feed the packaging line, control over the product, and control over the 

5.4.6 Personnel Flow

Procedures or methods for controlling cross-contamination or mix-ups from human error due to circuitous personnel 
routes should be provided.

5.4.7 Equipment Considerations

storage, including cleaning and changeovers, should be considered.
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5.5 Labeling
5.5.1 General Design Considerations

part of a manufacturing or packaging operation that requires a greater level of protection and control.

5.5.2 Functional Areas
5.5.2.1 PPM Staging and Storage

address the line clearance philosophy.

require the strict control of labels and labeling.

Label stock, erroneous labels, inserts, and correct labels should be accounted for, either by systems or by procedural 
controls.

Material storage should address the environmental requirements for labeling materials.

5.5.2.2 Label Preparation

5.5.3 General Labeling Adjacencies

and is not intended to address every possible situation.
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Figure 5.2: Labeling Facility Flow Diagram

5.6 Warehousing
5.6.1 General Design Considerations

Warehousing operations should provide appropriate control to prevent contamination or mix-up of materials, 

include:

performance.

suitably spaced to permit cleaning and inspection.”
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Environmental

Drug products should be stored under appropriate conditions of temperature, humidity, and light so that the safety, 
identity, strength, quality, and purity of the drug products are not affected.

Specialized, independent storage and handling areas may be needed based upon the material considerations 

substance.

Security Considerations

Controlled access should be employed, as necessary, in the facility.

5.6.2 Functional Areas
5.6.2.1 Receiving

The area layout should facilitate the movement of materials in an orderly fashion.

Separate receiving and shipping areas are not usually a requirement. Segregating these functions should be 

released materials.

and other possible contaminants during unloading should be provided. Where necessary, facilities for cleaning and 

take temperature and humidity storage requirements of component or packaging material into consideration should 
be provided.

invasion; therefore, special considerations for pest control is needed

5.6.2.2 Raw Material Sampling and Weigh Dispensing Areas

Container handling methods should be considered.
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Personnel exposure potential should be evaluated.

sampled at a time in each booth.

5.6.2.3 Additional Functional Areas

These facilities may be designed to prevent access to the facility and communication can be facilitated through 

5.6.3 General Warehousing Adjacencies

nature and is not intended to address every possible situation.



Page 54 ISPE Good Practice Guide:
Packaging, Labeling, and Warehousing Facilities

Figure 5.3: Warehouse Facility Flow

5.7 Special Design Considerations
In addition to the facility design criteria discussed in this Chapter, there may be special design considerations for 

examples include:
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5.8 Material and Finishes
5.8.1 Architectural Detailing

standards. For open processing environments, the level of detailing may be determined using a risk assessment 
approach. This may include asking questions such as:

facility?

The goal of architectural detailing is to help protect the product from contamination. Beyond this further architectural 
detailing is discretionary and may be driven by corporate, aesthetic, or economic considerations.

Table 5.1: Room Finishes

Architectural
Element

Closed Processing, Not-Exposed Product Open Processing, Exposed Product

Floors Standard construction, including sealed 

resistance.
Interior Partitions Walls are not required to separate operations. 

Functional divisions can be achieved by 
stanchions, chains, and moveable partitions if 

gypsum board.

surface. Typical substrate materials can 

panels. Finishes can include latex paint, 
epoxy paint, epoxy coatings, and resinous 
coatings.

Wall Finish 
Maintenance

The room sanitizers may rapidly degrade 
latex paint and necessitate frequent re-
painting of the room.
Finishes can include latex paint, epoxy paint, 
epoxy coatings, and resinous coatings.

Ceilings Generally not required in not-exposed 

be used in personnel areas.

Should provide a barrier to the contaminants 
above the ceiling. Ceiling construction 

cleanable, non-porous tiles – gasketed and 
clipped to hold room differential pressure 

Wall Intersection 
Details

Standard construction is appropriate

not required, though they may enhance the 
ease of cleaning.
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Table 5.1: Room Finishes 

Architectural
Element

Closed Processing, Not-Exposed Product Open Processing, Exposed Product

Doors and Should meet general building code 
requirements. Flush glazing and detailing is not required. 

The air sealing on the doors needs to 

Should meet general building code 
requirements. components accessible for cleaning.

Penetrations Should meet general building code 
requirements.
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6 Heating, Ventilation, and Air Conditioning (HVAC)

6.1 Introduction
This Chapter applies the concepts of critical parameters and product protection factors. It concentrates on the control 
and monitoring of CGMP critical parameters and those that present a high risk to product quality, and differentiates 
them from other design requirements. Consideration is also given to other strong economic and operating factors 

and regulatory documents. In the US, these include the American Society of Heating, Refrigerating and Air-
Conditioning Engineers (ASHRAE) and the American Conference of Governmental Industrial Hygienists (ACGIH). 
Knowledge of local construction codes, National Fire Protection Association (NFPA) standards, environmental 
regulations and Occupational Safety and Health Administration (OSHA) regulations is assumed. The HVAC system 
should comply with these and applicable building, safety, hygiene, and environmental regulations. For further 
information on the design of HVAC systems for packaging, labeling, and warehouse facilities, see the ISPE Good 
Practice Guide: Heating, Ventilation, and Air Conditioning (HVAC) [15].

in Section 4.1. The applicability of the listed criteria for additional packaging and non-CGMP warehouse areas should 

packaging and labeling process).

  Potential sources of room contamination, include:

- Outdoor make-up air

- HVAC system components, e.g., fans, attenuators, ductwork material

- Process equipment/operations

- Personnel and their gowning/degowning, clothing, and shoes
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- Floor drains

- Sprinkler heads

- Failure of an HVAC system or components of an HVAC system resulting in reversal of room pressurization

- Transportation equipment and containers

- Failure of dust control system

- Where humidity is critical:

- Mechanical failure of one fan

- Special sequences of operation

zone supplied by that system, and adjacent rooms

cannot be monitored or maintained)

6.3 Critical Parameters
Critical parameters for the room environment, which are those that could potentially present a high risk to product 
quality and patient safety, may include temperature, humidity, viable and non-viable airborne contaminants depending 

limits. Space lighting levels may be a critical parameter, dependent upon the product sensitivity. Room volume air 

or vapors could have a detrimental effect upon product or material in an adjacent space.

Operating ranges should be considered in establishing design criteria. The concepts of “Alert” and “Action” points also 
apply to HVAC monitoring systems. For additional information concerning the concepts of design criteria, operating 

CGMP regulations, critical parameters should to be monitored, locally alarmed, and recorded.
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6.3.1 Temperature

materials, and processes can tolerate a wide range of temperatures. The width of this range decreases as the 

Personnel comfort should be considered in establishing room temperature requirements

Notices and Requirements “Preservation, Packaging, Storage, and Labeling” [16] as follows:

“A temperature maintained thermostatically that encompasses the usual and customary working environment of 68°F 

manufacturer so instructs. Articles may be labeled for storage at “controlled room temperature” or at “up to 77°F 

value that may be used as an isothermal storage temperature that simulates the non-isothermal effects of storage 
temperature variations.”

It should be noted that specifying tighter requirements than those actually required will not result in a better designed 

6.3.2 Humidity

can affect equipment operations and throughput due to changes in material characteristics.

It should be noted that specifying tighter requirements than those actually required will not result in a better designed 

Care should be taken with equipment selection to ensure that it does not promote microbiological contamination or 
provide a potential breeding ground for microbiological contamination.

product. Cooling coil type systems generate large amounts of condensate, which need to be drained properly and 
cleaned periodically to avoid microbial contamination. Liquid and dry type desiccant systems should be evaluated for 

Where humidity control is required, the boundary of the space to be controlled should be analyzed for potential 
moisture ingress, through air movement, or moisture migration. The use of vapor barriers or construction materials 
having low permeability should be considered.

Note:
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6.3.3 Airborne Contaminants

coils in Air Handling Units (AHUs), both for occupants and to facilitate housekeeping is recommended. A 

should be considered in regard to that contamination control. Where potent compounds are present, a safe change or 
“bag in – bag out” system may be required.

manufacturing. There is no requirement to validate these spaces to this level of cleanliness. Sampling and weighing 

normally be required). An alternative approach would be routine monitoring of the supply air particle count. Provision 
of permanent test connections in the air handling equipment or ductwork may be considered. Typically, the testing 

the potential for cross contamination as determined by a formal assessment of the risk to product quality and patient 
safety.
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may be required.

Although microbiological control is not normally a consideration, if air intakes are downwind from a high density 

6.3.4 Room Relative Pressure

or capture, or can become airborne and migrate by air to other product areas. The same applies for products in 
vapor form where vapor migration could have a detrimental effect upon other products or materials.

presenting risk of product cross contamination.

will be controlled and maintained when a door is opened.

Airlocks or buffer zones are often used to separate production areas from adjacent common corridor/staging areas, 
non-controlled areas, and potent drugs manufacturing areas.

To provide protection, when the doors are closed, positive or negative pressure differentials should be demonstrated 
by monitoring. Time delay interlocks or alarms that operate if both doors are open simultaneously may be used 
for added control. Consideration should be given to an emergency override capability when such interlocks are 
employed. Pressured air locks may have either positive or negative relative pressure, depending on the particular 
situation.

accounted for in the design and operation of the HVAC system.

Prior to air balancing, rooms should be inspected for obvious leakage paths and architectural integrity. Leakage 

differential pressure, and/or the ability for particulates to enter or leave the space.

Routine monitoring, maintenance, and calibration or air pressure differential devices should be established.
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6.4 System Design Criteria

may alter these criteria. In general, the temperature and humidity criteria are provided to satisfy personnel comfort.

Table 6.1: Typical System Design Criteria

Packaging, Dispensing, Sampling Labeling, CGMP Warehouse
Product Protection
Temperature (°F)
(Personnel Comfort)
Temperature (°F)
(Product)

these criteria).
Filtration

Room Pressure
(in. WG) (range)

(Note 1) Positive

Notes:

Differential pressure monitoring gauges are not normally considered necessary for these areas, where product 

6.5 Other Design Condition Considerations
This Section considers discretionary considerations by facility owners that may affect HVAC design.

6.5.1 Air Change Rates

this calculation if the room is being kept at negative pressure. There is no regulatory requirement for the rate of Air 
Changes per Hour (ACH).

Note:

gives 14 minutes – in practice neither of these assumptions are realistic.

The latest FDA “Guidance for Industry for Sterile Drug Products Produced by Aseptic Processing – Current Good 
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assist in meeting Grade 8 (ISO 8) criteria.

6.5.2 Operator Comfort

requirements and guidelines. Conditions may need to be adjusted for workers in protective clothing.

assessed.

Workplace noise levels should be addressed, especially where local or portable dust collection systems are used. 
Applicable OSHA (US)/local regulations should be followed.

6.5.3 Ventilation for Hazardous Environments

instrumentation, in accordance with national and local codes.
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handling volumes, increased operating costs, and operator health problems. Airborne products present an opportunity 
for cross-contamination through material caught on clothing or skin.

energy, creates less risk to workers, and poses less cross-contamination potential than traditional open processes. 
The designer and user should agree on the level of protection required for the process as well as the protection for 
personnel provided by the process equipment.

6.5.4 Turning down/off HVAC systems

processing periods for energy reduction: Will turning down or turning off the HVAC system:

A formal risk assessment of the potential impact of unoccupied hours HVAC setback/shutdown on product quality 
and patient safety should be performed. In addition, trial studies to ensure that any critical parameters are maintained 
during the HVAC system setback/shutdown is recommended before such a change is implemented as a standard 
operating procedure, or through the building automation (building management) system.

6.5.5 Special Processes
Certain processes, such as dispensing, provide the potential for product contamination, as well as risk to the 

it may be necessary to provide the operator with special gowning, or to arrange the workstation such that neither 

The potential for cross-contamination and risk to the operator should be considered and an appropriate solution 
developed.

barrier technologies, the potential for failure of the enclosure and the resulting risk to product quality, patient safety, 
and operator safety should be assessed.

Where computer workstations are used and are unsealed units which rely on ventilation for cooling, the risk for 
product build up inside a unit should be considered. Sealed units or locating workstations in a service area away from 
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6.6 Air Systems

ductwork and AHU poses no risk to maintenance personnel. These aspects also should be considered if the system 

Note:

opening and closing of doors.

Separate systems should be considered instead of re-circulation systems serving multi-product areas where some of 
the products have little or no tolerance for cross contamination with other products.

Emergency requirements of codes and insurers should be considered, including:

6.6.1 Ductwork
Where distinct room pressure relationships are to be maintained, the effects of duct leakage, which potentially 
increase over time, should be weighed against capital costs and energy savings for high pressure duct systems. 
Duct construction should comply with Sheet Metal and Air Conditioning Contractors National Association (SMACNA) 

ductwork is painted, appropriate treatment should be used to ensure that the paint adheres to the ductwork material). 
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should be avoided since they may become growth sites for microorganisms, and may retain or release particulates. 
If attenuators are required, they should be lined or constructed of cleanable, impervious, and non-friable materials. 
During initial installation, ductwork should be clean or be cleaned in place and sealed to prevent the ingress of 
construction area debris (clean construction practices). Adequate precautions and steps should be taken during 
installation to ensure turn-over of a clean system. Further periodic cleaning of the supply ductwork is usually not 

be periodically evaluated.

Dust collection ductwork should be designed in accordance with the American Conference of Governmental Industrial 
Hygienists (ACGIH) Industrial Ventilation manual, local codes, and other pertinent standards. In addition, it should be 
designed to not contaminate product if the systems fail (e.g., by minimizing vertical drops onto equipment or including 
non return valves into the system).

should be resistant to corrosion from vapors that may arise. Note that both stainless steel and plastic/Fiberglass 
Reinforced Polyester (FRP) ducts have limitations. Particular attention should be given to duct joints in internally 
coated galvanized ducts. Flanges or access doors should be considered to allow disassembly of ductwork for 
cleaning or inspection of the internal ductwork surface condition. The drainage of condensate should be considered 

environment, an airtight shut off damper may be required to operate when the fan is shut down to prevent ingress of 
moisture.

It is also desirable to have a system in place to monitor the integrity and cleanliness of the ductwork used for dust 

scheduled basis.

service from outside the production rooms to lessen the potential risk of contamination to and interruption of these 
spaces.

ductwork leakage, and any dry condensate traps. It is common practice to put the cooling coil and associated drain 

contamination.
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time. If this occurs, the system may need to be re-balanced to maintain room pressure differentials.

contamination of other areas and maintenance personnel. Provision should be made for routine leak testing of the 

6.6.2 Dust Collection Systems
There are two methods of controlling contaminant levels:

1. Dilution ventilation

than an equivalent dilution ventilation system.

Table 6.2: Types of Airborne Contaminant

Type of 
Contaminant

Typical Particle Size (µm) Typical Particle Size (.001”)

Dust
Fume
Smoke
Mist
Vapor
Gas

The design of the hood is critical to obtaining the correct capture velocity for the size of particle, and the means of 

The ductwork design should be based on constant velocity to ensure that particles remain in suspension and do not 
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Table 6.3: Suggested Typical Minimum Velocities

Ductwork, instruments, and equipment in a LEV system should be made of an electrically conductive material and be 

occur.

The design should allow for erosion and incorporate smooth transitions with minimum bends to minimize energy 
consumption, erosion, and the potential to build up dust deposits. It is also desirable to have access doors to facilitate 
routine inspection and cleaning.

The system should be designed to remain in operation to minimize any risk of contamination which may occur due 

should be considered during balancing of the HVAC system. If the main dust collector is self cleaning, using a reverse 

in the system ductwork to ensure that it does not present any potential contamination risk due to changes in room 

Dust collectors should normally be located outside the production buildings which they serve. Dust collectors may 

vents (depending on local regulations). Dust collectors may be located at anywhere in a building if they are protected 

arrangements should be considered, with safe change (bag in – bag out) arrangements provided where necessary.

6.7 Cleaning and Maintenance of HVAC Systems

or portable dust collectors are serviced. Equipment is maintained inside the packaging room to contain any 
contaminants which may be released during servicing. In these cases, the HVAC system should be activated, as 
required to provide containment during these cleaning operations. Consideration should be given to methods for 
preventing dust from re-circulating, should the room become contaminated.

Contamination of product or surfaces contacted by product may be caused by poor maintenance practices. Training, 
scheduling, and coordination of maintenance activities should be addressed.

Proper design, selection, and location of equipment and associated routine maintenance access points may reduce 

materials. HVAC components requiring routine maintenance should be placed outside rooms where clean or 
hazardous processes occur.

Contaminant Duct Velocity m/s Duct Velocity ft/min
Gases (non condensing) No minimum limit No minimum limit
Vapors, smoke, Fume
Light/medium density dust, 
e.g., sawdust

15

Average density dust
Heavy dusts, or damp dust 
which may agglomerate
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7 Process Support and Utility Systems

7.1 Introduction
The facility owner should review the process support and utility systems within the facility and determine whether 
those systems pose a high risk to product quality.

Many systems can be designated as being a single category or subdivided so that a system may have several sub-

from dividing a system in this way; e.g., a compressed air system may be used both as a process and a utility system.

to feed the product contact (high risk) applications.

This approach could reduce the number of tests required as part of the routine monitoring and reduce the size of the 
system needing to be kept under CGMP change control.

It also may be possible to justify separate systems producing the same utility, one being high risk, the other low risk.

These systems are generally considered low risk systems, subject to commissioning as part of good engineering 
practices:

Reliable operation is a key business requirement; however, the system may be subject to a more challenging 
commissioning process than normal to ensure reliable operation through the system operating envelope.

7.2.1 Drainage Systems

of the building. If the product breaks down naturally, the drains may be linked outside the building. If the product 
changes or a toxic product is packaged, the process drainage may be directed to a separate treatment facility.
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7.2.2 Fire Protection Systems
It is common practice to use sprinkler protection in PACLAW facilities. The sprinklers are usually selected to be 

If the stored materials are toxic or do not break down naturally, a system to retain sprinkler discharge, such as a 
sprinkler water tank or door sills, may be required for environmental reasons.

7.2.3 Potable Water
Potable water systems are typically installed to meet local code. It may be worth considering specifying limited “dead 
legs” or recirculation to a chlorination or system break tank to maintain the microbial quality of the water.

7.2.4 Cleaning Water

type. Cleaning water should meet the requirements for drinking (potable) water. Refer to the ISPE Baseline® Guide on 
Water and Steam Systems for more information [27].

Acceptable materials of construction for such a vessel include stainless steel, Polyvinylidene Fluoride (PVDF), and 
other materials (see the ISPE Baseline® Guide on Water and Steam Systems [27]).

7.2.5 Chilled Water/Heating Water
These systems will, typically, be designed to a local code. Consideration should be given to:

demand

7.2.6 Site Steam and Condensate

requirements, e.g., permissible boiler additives should be food grade, see 21 CFR Part 173.310 [28] or the ISPE 
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The potential for microbial growth when the system is not in use should be considered.

7.2.7 Other Systems
Other systems which are typically subject to commissioning only include access control systems and the power 
supply systems.

7.2.8 Compressed Gases

(including compressed air) include:

Particulates:
This applies to both viable and non-viable particulates.

Hydrocarbons: the limit applied is typically that used for breathing air with an added safety factor. Note: levels 
3 may be detectable to taste in coating solutions.

Moisture Content: 
air dryers to ensure no risk of condensation in the distribution piping while using commercially available standard 
equipment. Many organizations use  -40°F (-40°C) as a pressure dewpoint.

Pressure/Volume: the distribution system design is based on a theoretical peak usage with a calculated pressure 

maintained at critical points when peak design draw off is simulated.

Note: this is usually not
critical to proper function should have an integral low air pressure alarm. On a piece of direct impact equipment this 
should be considered as a critical device.

In practice, there are many variables in the usage pattern which may affect the pressure at any given point in the 
system.

Materials of Construction (see 21 CFR Parts 211.65 (a) and (b) [6]):

(such as nitrogen), include copper, plastics, and stainless steel. Construction methods may leave a residue on the 

should be used to provide the necessary level of protection against contamination.

of manufacturing, processing, packing, or holding systems for drug product are subject to the general CGMP 
requirements addressing equipment suitability. Choosing materials or components for any equipment involves 
evaluating whether there is potential for an adverse impact on product quality. In this respect, various compatibility 

application.
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7.2.8.1 Breathing Air

requirements.

-3 of air or less

2) content of 1,000 ppm or less

Moisture Content:

The system may be designed as a standalone system or as a feed from the main compressed air system with the 

comfort.

7.2.9 Vacuum

The following points need to be considered for central vacuum systems:

7.3 Electrical
7.3.1 General Requirements

engineering practice.

Considering cleanability is good practice for any installation; however, a controlled area may need the use of 
recessed devices or devices that will minimize the accumulation of dirt and dust.
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The design of the facility also should consider the pressurization of rooms with respect to adjacent space and the 
related impact upon the potential for contamination. Pressurization requirements for contamination control may 

ideally with maintenance access from the service area.

7.3.2 Power Distribution
While the power system is not critical, reliability could be important to business operations. The effects of loss of 
power or poor power quality on a critical piece of equipment or instrument should be considered and the resulting 
failure conditions examined.

the local equivalent. 

considered in conjunction with level of protection requirements. For example, it may be desirable to recess a power 
receptacle for cleanability. This may involve a recessed enclosure to house the receptacle or the use of a specially 
designed cleanroom receptacle. Another example, considering both cost and cleanability, is the location of Class 1 

rooms. This could permit the use of switches rated for general purpose use, which are much less expensive and 
easier to keep clean or which have been moved to an area where cleanability is less of a concern. These advantages 
should be weighed against convenience to the operator, especially if using the switch routinely involves leaving a 
controlled area.

7.3.4 Lighting

replacement of the ballast. This may need remote placement of the ballast.

surface temperature.

and temperature of any water streams used for washdown. It may be necessary to use a suitable grade of glass 
shield instead of plastic.

Fixtures used in an exposed product area should, generally, not be located directly above exposed product (or 
materials which will become part of the product) to prevent potential contamination from dust accumulation which 

Products may be light sensitive. The color rendition and intensity of lighting equipment used for inspection, cleaning, 
or viewing of colorimetric titrations may be considered critical. If so, they should be considered in conjunction with the 
inspection or cleaning of equipment.
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un-switched source.

7.3.5 Grounding
Grounding methods used in an exposed protection area should be arranged and designed to prevent accumulation 
of dust or foreign materials or be accessible for cleaning. For example, a static ground connection may be designed 
using an insulated wire instead of a bare wire. The insulated wire would be less likely to accumulate dust or corrode 
and be easier to clean. With portable equipment, a static grounding “Reelite” or equivalent should be located in the 

panel.

The effect of improper grounding upon critical electronic equipment may be considered critical to process validation 
issues in isolated cases. If so, it should be considered in conjunction with the electronic equipment installation.

7.3.6 Telephones, Paging, and Radio Systems
Communication equipment used in an exposed protection area should allow for cleaning. This may need the 
equipment to be rated for wet locations. Communication equipment used in an exposed protection area should be 
arranged and designed to prevent accumulation of dust or foreign materials, e.g., paging speakers might be recessed 
into the wall or ceiling.

The effect of communication system Radio Frequency Interference (RFI) upon electronic equipment may be 

conjunction with electronic equipment.

7.3.7 Wiring Methods
Wiring should be designed to allow proper maintenance, including the accessibility to junction boxes and outlet 

Wiring methods and materials should be compatible with process and cleaning materials, e.g., a PVC coated conduit 
may be required. All wiring should meet the requirements of the latest edition of the National Electric Code (NEC) or 
local equivalent. Signal and power wiring should be separated to avoid cross-talk, preferably using separate trays.

Wiring in an exposed protection area should allow for cleaning of exposed surfaces, e.g., wiring may be designed 

mounted boxes, and the placement of conduits in areas outside the operating areas with minimum penetrations into 
the operating area. Sealing conduits between areas may be required in some cases.
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8 Control and Monitoring

8.1 Introduction
This Chapter discusses the instrumentation and control systems that maintain and monitor the facility operations as 
well as those used for automating PACLAW operations. For more detailed information on automated control systems, 
see the ISPE GAMP® Good Practice Guide on A Risk-Based Approach to GxP Process Control Systems [33].

Control Systems include:

The range of equipment in PACLAW operations includes:

should be designed, installed, calibrated, and maintained according to GEP or applicable CGMP requirements.

Monitoring of critical parameters should indicate when parameters exceed operational limits.

inspection and remediation of any problems before the system reaches the operational limits and a “quality” alarm 
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part of the control system.

specifying sensors for critical points - commercial grade sensors may not be as accurate or as easily calibrated. 

duration which would not affect the quality of either the product or raw materials.

The location of controls and sensors should facilitate access for regular monitoring, maintenance, and calibration.

8.2 Control Systems Components
This Section considers: instruments and their calibration, installation methods, control system hardware, control 
system software, and operator interface HMI hardware.

8.2.1 Instrumentation

8.2.2 Calibration

® Guide 
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®

recalibrated or replaced.

8.2.3 Installation Methods Considerations

dust, ambient lighting, and electromagnetic interference should all be considered. Instrument installations should 
allow for cleaning of exposed surfaces. For example, instruments used in an area with a low risk of contamination 

accumulated dust. Instruments located in a product exposed or an open process area should, generally, be designed 

The installation of instruments should allow for proper operation. Accessibility for maintenance should be considered. 

When installing sensors, the method used to mount brackets and associated cabling are critical:

temperature tolerance, materials of construction, cleanability of the instrument, and piping requirements.

8.2.4 Control System Hardware

dictate its location.

The selection of the hardware manufacturer is often a business decision based on existing operational standards for 

8.2.5 Control System Software

functionally tested, depending on the application.

In addition to basic operating functions, the control system software may be used to accept or reject containers or 

on product quality.
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functions, and for data collection. Such actions as downloading recipes, changing setups, displaying messages, 
and report handling can be facilitated by these systems. These actions may become subject to 21 CFR Part 11 [35], 

actions as changing set points, performance monitoring, display messages, and report generation may be facilitated 

The following are considerations for operating software for control of the equipment and facility systems:

8.2.6 Operator Interface HMI Hardware
The operator interface is more likely to be near and exposed to the process than other control hard-ware. Process 
requirements generally dictate whether local control interfaces are required or if remote interfaces are adequate.

graphics layout, and content and sequence status all are important to normal operations. Programming and 

8.3 Control and Monitoring System Documentation
Thorough documented testing is required for control and monitoring systems for high risk applications. The 
documentation should be in an agreed format and maintained under engineering change control until the system is 
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Equipment manuals should include sections on:

Construction records should also include the following documents:
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8.4 Networks

controlling and monitoring the line from a central location.
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9 Commissioning and Verification

9.1 Introduction

® Guide on Commissioning and 

9.2 Maintaining a Validated Status
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Moisture Content: 

Hydrocarbons:

Particle Count (Viable and Non-Viable):

Note:



ISPE Good Practice Guide: Page 83
Packaging, Labeling, and Warehousing Facilities

10 Temperature Mapping

10.1 Introduction

should, as a minimum, cover a representative period at the extremes of the external environmental conditions (e.g., 

There are a number of approaches to temperature mapping, including:

10.1.1 Computer Modeling

10.1.2 Engineering Assessment

determining the location of the temperature mapping sensors, including:

air temperatures also should be monitored and recorded.
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Figure 10.1: Temperature Mapping Sensor Locations

Where fewer permanent temperature sensors are used, the temperature deviation relationship between the selected 

operating set point.

Note:

10.2 Humidity Sensors

within a warehouse or chamber.

the ISPE Baseline®
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The content and scope of each package should be agreed with the client.

Utility Systems
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water used for heating, chilled water used for cooling.

Note:

10.5 Cost Considerations and Sustainability
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during the design stage and the design developed such that it is robust.

during extremes of outdoor conditions.

Facility Life Expectancy and Future Flexibility

10.5.1 Sustainability
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11 Appendix 1 – European Aspects

11.1 Introduction (General)
The purpose of this Appendix is to highlight the general requirements in Europe and to point out the differences 
between Europe and the US.

The European Union issues Directives, outlining the minimum criteria to be meet. The individual EU member states 

Other European countries, such as Switzerland, are outside the EU and have their own national regulations.

Although the general trend is to harmonize regulatory requirements worldwide, driven by organizations like the ICH, 
differences continue to exist. Within Europe, the EU directives are assisting in the harmonization of the general 
requirements, by providing the minimum standards, but some legislation from individual member states is allowed to 
be more stringent.

Current regulatory requirements and guidance for facility design include:

- EU CGMP, including Appendices

- ICH Documents

- EMEA “Notes for Guidance on Quality of Water for Pharmaceutical Use”

- European Pharmacopoeia

- PIC/S documents, including:

- In addition to the EU Directives that outline the minimum standards required, EU Member States are 
permitted to introduce environmental legislation within their own countries which mandate higher standards. 
This has been done in France, the Netherlands, the UK, Germany, Austria, and Denmark

- Environmental requirements are local and can vary from country to country.

that they meet the minimum standards required by the relevant EU directive, each EU Member State can 

- A general requirement regarding working conditions includes the necessity for all workers to have access to 
daylight at their workplace.
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- The requirement to display a “CE” marking as a declaration by the manufacture that the product meets all 
the appropriate provisions of the relevant legislation implementing certain European Directives.

11.1.1 Clinical versus Commercial Production
In general, the approaches for manufacture at different stages of product development are similar within Europe 

disparity. There are a couple of areas for consideration.

11.1.2 Facility Inspection/Approval

timing of these EU inspections may vary from country to country.

11.1.3 Level of Product Protection

The level of product protection is a critical issue to pharmaceutical production. The main differences reside around 

have child-resistant packaging requirements most notably Germany, the UK, Italy, and the Netherlands.

11.2 Environmental Impact Issues
There are restrictions on facilities in the EU regulation based on environmental impact; these vary from country to 
country. The main issues include:

Environmental impact assessments and national authority approval are required before start up of any new facility in 

in the ISPE Baseline®
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environmental control is required, taking into consideration intended usage and route of administration.

EU requires that the primary packaging of product takes place in an environment identical to the environment during 

Description

Product
Baseline® Guide 
[5]

Grade 5 Grade 7 Grade 8 Controlled
Not
(with local 
monitoring)

Controlled
(CNC)

European
Commission EU 

Sterile Medicinal 

GMP Annex 1 

Descriptive
Grade

A B C D

Maximum
no. particles 
permitted per 
m3

size

-
-

In Operation Maximum 
no. particles 
permitted per 
m3

size

Not stated -
Not stated -

Maximum permitted 
number of viable 
organisms cfu/m3

< 1 -

FDA, October 
Industry
Sterile Drug 
Products Produced 
by Aseptic 

In Operation Maximum 
no. particles 
stated size

See ISPE 

or Baseline®

Guides
Action level number of 
viable airborne organisms 
cfu/m3

1 -

Notes:
“in operation” state only, but it is considered GEP to measure periodic at rest particle levels to monitor the 

overall health of a facility.
and is discussed in the ISPE Baseline®

see Chapter 3 of this Guide. Therefore, a “CNC with monitoring” space could look and perform similarly to a European Grade D space.
® Guide.
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11.3 Water Quality

Water and quality of water are critical issues to pharmaceutical production, and EU and US regulations are highly 
prescriptive in this area. The main differences reside around the acceptable methods of generation of the various 

the EP. Issues related to water systems are considered by the ISPE Baseline® Guide on Water and Steam Systems 

Where endotoxin and bioburden control in the US requires the use of WFI for process feed water, in the EU highly 

Table 11.2: Water Quality

result of different company practices.

as providing the necessary documented evidence of system installation and operation being in accordance with 

Process 1 or WFI
Cleaning

Note:

means.
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12 Appendix 2 – Japanese Aspects

12.1 Introduction
Generally, the requirements for PACLAW facilities and utilities are aligned with US/EU requirements.

ISPE Baseline® Guide: Water and Steam Systems [27].

There are considerable differences in expectations for packaging and product appearance.

12.2 Quality Requirements in Japan
The product and packaging needs to be cosmetically perfect and free from visible defects, as determined by cultural 
attitudes in Japan, e.g.:

damage during processing with the inspection process ensuring that these requirements are included in the scope 

Cosmetic anomalies can be considered as indications that something is wrong in the manufacturing process that 
could be indicative of more serious problems.

12.3 Regulatory Requirements in Japan

Three types of foreign matter are considered:

For both sterile and non-sterile products, recall is required if contamination by foreign matter occurs.
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For sterile products, sterility needs to be assured.

12.4 Automated Inspection for Pharmaceutical Products
In order to maintain these high standards, there is a focus on inspection systems, e.g., inspection of tableting and 
blister packaging machines may be performed using automated systems or by visual inspection.

Example attributes for an automatic inspection machine for use for tablets include:

ϕ8 diameter tablet)

- Stain

- Cracks

- Foreign matter on the tablet

- Broken tablet

- Scratched tablet

- Chipped tablet

- Irregular shape tablets

Example attributes for an automatic inspection machine for blister packs include:

ϕ8 diameter tablet)

- Foreign matter on the blister sheet

- Foreign matter on the tablets

- Hair

- Hair on the blister sheet

- Cracked tablet
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- Seal defect

Inspection takes place before and after sealing.

Example attributes for visual inspection include:

- Inspectors: 2 each side (total 4 inspectors)

- Operation Speed: 6 vial/min

- Inspection Cycle:

> Completion of training for lyophilized injection inspector
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14 Appendix 4 – Glossary

14.1 Acronyms and Abbreviations
AABC Associated Air Balance Council
ACGIH American Conference of Governmental Industrial Hygienists
ACH Air Changes per Hour
AGV Automated Guided Vehicle
AHU Air Handling Unit
ASHRAE American Society of Heating, Refrigerating and Air-Conditioning Engineers
BAS Building Automation System
BMS Building Management System
BOCA
CDER Center for Drug Evaluation and Research
CGMP Current Good Manufacturing Practice
CIP Clean In Place
CMU Concrete Masonry Unit
CPP Critical Process Parameter
CPSC Consumer Products Safety Commission
DEA Drug Enforcement Administration
DOP
DP Differential Pressure
EHS Environmental, Health and Safety
EMS Environmental Monitoring Systems
EP European Pharmacopoeia
ERP Enterprise Resource Planning
FAT Factory Acceptance Testing
FRP Fiberglass Reinforced Polyester
GEP Good Engineering Practice
HEPA
HMI Human Machine Interface
HVAC Heating, Ventilation and Air Conditioning
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I/O Input/Output
IAQ Indoor Air Quality
ICH International Conference on Harmonisation
IND Investigational New Drug
IT Information Technology
JP Japanese Pharmacopeia
LEED Leadership in Energy and Environmental Design
LEL Lower Explosive Limit
LEV Local Exhaust Ventilation
LOTO Lockout/Tagout
MES Manufacturing Execution System
NEBB National Environmental Balancing Bureau
NEC National Electric Code
NFPA National Fire Protection Association
NIST National Institute of Standards and Technology
OEL Operator Exposure Limit
OSHA Occupational Safety and Health Administration
OTC Over the Counter
PAO
PAT Process Analytical Technology
PFD Process Flow Diagram
PLC Programmable Logic Controller
PM Preventive Maintenance
PPE Personal Protective Equipment
PPM Printed Packaging Materials
PVDF Polyvinylidene Fluoride
QA Quality Assurance
QC Quality Control
QU Quality Unit
RFI Radio Frequency Interference
RFID
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RGV Radio frequency controlled Guided Vehicle
RH Relative Humidity
ROI Return On Investment
SCADA Supervisory Control and Data Acquisition
SIP Sterilize In Place
SKU Stock Keeping Unit
SMACNA Sheet Metal and Air Conditioning Contractors’ National Association
TCO Total Cost of Ownership
TLV Threshold Limit Value
TOC Total Organic Carbon
UAF Unidirectional Air Flow
URS
WFI Water For Injection
WIP Work In Progress

Building Management System (BMS)

A computerized system that controls, monitors, and optimizes building services, this may include environmental 

Critical Process Parameter (CPP) 

A process parameter whose variability has an impact on a critical quality attribute and therefore should be monitored 

Change Control

The review will agree whether to implement the proposed change, and, if it is implemented what supporting actions 

Commissioning

A well planned, documented, and managed engineering approach to the start-up and turnover of facilities, systems, 
and equipment to the End-User that results in a safe and functional environment that meets established design 
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Component

Container Closure System

packaging components and secondary packaging components, if the latter are intended to provide additional 

Containment

The physical means to prevent the entry of hazardous material into the workplace – to protect the worker (and work 

Contamination

The undesired introduction of impurities of a physical, chemical or microbiological nature, into or onto a raw material, 

Corrective and Preventive Action (CAPA)

improvement tasks to prevent recurrence and eliminate the cause of potential nonconforming product and other 

Counterfeit Pharmaceutical Product

A pharmaceutical product that is deliberately and fraudulently mis-labeled with respect to identity strength, purity, 

may include products with the correct ingredients, with the wrong ingredients, without active ingredients, with an 

Cross-Contamination

Dosage Form 
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Drug Product

Drug Substance 

Any component that is intended to furnish pharmacological activity or other direct effect in the diagnosis, cure, 
mitigation, treatment, or prevention of a disease, or to affect the structure or any function of the human body, but does 

Good Engineering Practice (GEP)

In-Process Material

Any material fabricated, compounded, blended, or derived by chemical reaction that is produced for, and used in, the 

Label

Document physically attached directly to the packaging materials containing the excipient, drug substance, or drug 

Package

Packaging Component

Packaging Material 

Personal Protective Equipment (PPE)

Note:

Quality Unit (QU)
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