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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity assessment,
as well as information about ISO’s adherence to the World Trade Organization (WTO) principles in the
Technical Barriers to Trade (TBT) see the following URL: www.iso.org/iso/foreword.html.

The committee responsible for this document is Technical Committee ISO/TC 176, Quality management
and quality assurance, Subcommittee SC 2, Quality systems.

This fifth edition cancels and replaces the fourth edition (ISO 9001:2008), which has been technically
revised, through the adoption of a revised clause sequence and the adaptation of the revised quality
management principles and of new concepts. It also cancels and replaces the Technical Corrigendum
IS0 9001:2008/Cor.1:20009.
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Introduction

0.1 General

The adoption of a quality management system is a strategic decision for an organization that can help
to improve its overall performance and provide a sound basis for sustainable development initiatives.

The potential benefits to an organization of implementing a quality management system based on this
International Standard are:

a) the ability to consistently provide products and services that meet customer and applicable
statutory and regulatory requirements;

b) facilitating opportunities to enhance customer satisfaction;

c) addressing risks and opportunities associated with its context and objectives;

d) the ability to demonstrate conformity to specified quality management system requirements.
This International Standard can be used by internal and external parties.

It is not the intent of this International Standard to imply the need for:

— uniformity in the structure of different quality management systems;

— alignment of documentation to the clause structure of this International Standard;

— the use of the specific terminology of this International Standard within the organization.

The quality management system requirements specified in this International Standard are
complementary to requirements for products and services.

This International Standard employs the process approach, which incorporates the Plan-Do-Check-Act
(PDCA) cycle and risk-based thinking.

The process approach enables an organization to plan its processes and their interactions.

The PDCA cycle enables an organization to ensure that its processes are adequately resourced and
managed, and that opportunities for improvement are determined and acted on.

Risk-based thinking enables an organization to determine the factors that could cause its processes and
its quality management system to deviate from the planned results, to put in place preventive controls
to minimize negative effects and to make maximum use of opportunities as they arise (see Clause A.4).

Consistently meeting requirements and addressing future needs and expectations poses a challenge
for organizations in an increasingly dynamic and complex environment. To achieve this objective, the
organization might find it necessary to adopt various forms of improvement in addition to correction
and continual improvement, such as breakthrough change, innovation and re-organization.

In this International Standard, the following verbal forms are used:
— “shall” indicates a requirement;

— “should” indicates a recommendation;

— “may” indicates a permission;

— “can” indicates a possibility or a capability.

Information marked as “NOTE” is for guidance in understanding or clarifying the associated requirement.
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0.2 Quality management principles

This International Standard is based on the quality management principles described in ISO 9000. The
descriptions include a statement of each principle, a rationale of why the principle is important for the
organization, some examples of benefits associated with the principle and examples of typical actions
to improve the organization’s performance when applying the principle.

The quality management principles are:
— customer focus;

— leadership;

— engagement of people;

— process approach;

— improvement;

— evidence-based decision making;
— relationship management.

0.3 Process approach

0.3.1 General

This International Standard promotes the adoption of a process approach when developing,
implementing and improving the effectiveness of a quality management system, to enhance customer
satisfaction by meeting customer requirements. Specific requirements considered essential to the
adoption of a process approach are included in 4.4.

Understanding and managing interrelated processes as a system contributes to the organization’s
effectiveness and efficiency in achieving its intended results. This approach enables the organization
to control the interrelationships and interdependencies among the processes of the system, so that the
overall performance of the organization can be enhanced.

The process approach involves the systematic definition and management of processes, and their
interactions, so as to achieve the intended results in accordance with the quality policy and strategic
direction of the organization. Management of the processes and the system as a whole can be achieved
using the PDCA cycle (see 0.3.2) with an overall focus on risk-based thinking (see 0.3.3) aimed at taking
advantage of opportunities and preventing undesirable results.

The application of the process approach in a quality management system enables:
a) understanding and consistency in meeting requirements;

b) the consideration of processes in terms of added value;

c) the achievement of effective process performance;

d) improvement of processes based on evaluation of data and information.

Figure 1 gives a schematic representation of any process and shows the interaction of its elements. The
monitoring and measuring check points, which are necessary for control, are specific to each process
and will vary depending on the related risks.
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Figure 1 — Schematic representation of the elements of a single process

0.3.2 Plan-Do-Check-Act cycle

The PDCA cycle can be applied to all processes and to the quality management system as a whole.
Figure 2 illustrates how Clauses 4 to 10 can be grouped in relation to the PDCA cycle.
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Figure 2 — Representation of the structure of this International Standard in the PDCA cycle
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The PDCA cycle can be briefly described as follows:

— Plan: establish the objectives of the system and its processes, and the resources needed to deliver
results in accordance with customers’ requirements and the organization’s policies, and identify
and address risks and opportunities;

— Do: implement what was planned;

— Check: monitor and (where applicable) measure processes and the resulting products and services
against policies, objectives, requirements and planned activities, and report the results;

— Act: take actions to improve performance, as necessary.
0.3.3 Risk-based thinking

Risk-based thinking (see Clause A.4) is essential for achieving an effective quality management system.
The concept of risk-based thinking has been implicit in previous editions of this International Standard
including, for example, carrying out preventive action to eliminate potential nonconformities, analysing
any nonconformities that do occur, and taking action to prevent recurrence that is appropriate for the
effects of the nonconformity.

To conform to the requirements of this International Standard, an organization needs to plan and
implement actions to address risks and opportunities. Addressing both risks and opportunities
establishes a basis for increasing the effectiveness of the quality management system, achieving
improved results and preventing negative effects.

Opportunities can arise as a result of a situation favourable to achieving an intended result, for
example, a set of circumstances that allow the organization to attract customers, develop new products
and services, reduce waste or improve productivity. Actions to address opportunities can also include
consideration of associated risks. Risk is the effect of uncertainty and any such uncertainty can have
positive or negative effects. A positive deviation arising from a risk can provide an opportunity, but not
all positive effects of risk result in opportunities.

0.4 Relationship with other management system standards

This International Standard applies the framework developed by ISO to improve alignment among its
International Standards for management systems (see Clause A.1).

This International Standard enables an organization to use the process approach, coupled with the
PDCA cycle and risk-based thinking, to align or integrate its quality management system with the
requirements of other management system standards.

This International Standard relates to ISO 9000 and ISO 9004 as follows:

— ISO 9000 Quality management systems — Fundamentals and vocabulary provides essential
background for the proper understanding and implementation of this International Standard;

— IS0 9004 Managing for the sustained success of an organization — A quality management approach
provides guidance for organizations that choose to progress beyond the requirements of this
International Standard.

Annex B provides details of other International Standards on quality management and quality
management systems that have been developed by ISO/TC 176.

This International Standard does not include requirements specific to other management systems,
such as those for environmental management, occupational health and safety management, or
financial management.

Sector-specific quality management system standards based on the requirements of this International
Standard have been developed for a number of sectors. Some of these standards specify additional
quality management system requirements, while others are limited to providing guidance to the
application of this International Standard within the particular sector.
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A matrix showing the correlation between the clauses of this edition of this International Standard and
the previous edition (ISO 9001:2008) can be found on the ISO/TC 176/SC 2 open access web site at:
www.iso.org/tc176/sc02/public.

X © IS0 2015 - All rights reserved



INTERNATIONAL STANDARD IS0 9001:2015(E)

Quality management systems — Requirements

1 Scope

This International Standard specifies requirements for a quality management system when an
organization:

a) needs to demonstrate its ability to consistently provide products and services that meet customer
and applicable statutory and regulatory requirements, and

b) aims to enhance customer satisfaction through the effective application of the system, including
processes for improvement of the system and the assurance of conformity to customer and
applicable statutory and regulatory requirements.

All the requirements of this International Standard are generic and are intended to be applicable to any
organization, regardless of its type or size, or the products and services it provides.

NOTE 1 In this International Standard, the terms “product” or “service” only apply to products and services
intended for, or required by, a customer.

NOTE 2  Statutory and regulatory requirements can be expressed as legal requirements.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

IS0 9000:2015, Quality management systems — Fundamentals and vocabulary

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 9000:2015 apply.

4 Context of the organization

4.1 Understanding the organization and its context

The organization shall determine external and internal issues that are relevant to its purpose
and its strategic direction and that affect its ability to achieve the intended result(s) of its quality
management system.

The organization shall monitor and review information about these external and internal issues.

NOTE 1 Issues can include positive and negative factors or conditions for consideration.

NOTE 2  Understanding the external context can be facilitated by considering issues arising from legal,
technological, competitive, market, cultural, social and economic environments, whether international, national,

regional or local.

NOTE 3  Understanding the internal context can be facilitated by considering issues related to values, culture,
knowledge and performance of the organization.
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4.2 Understanding the needs and expectations of interested parties

Due to their effect or potential effect on the organization’s ability to consistently provide products and
services that meet customer and applicable statutory and regulatory requirements, the organization
shall determine:

a) the interested parties that are relevant to the quality management system;
b) the requirements of these interested parties that are relevant to the quality management system.

The organization shall monitor and review information about these interested parties and their
relevant requirements.

4.3 Determining the scope of the quality management system

The organization shall determine the boundaries and applicability of the quality management system
to establish its scope.

When determining this scope, the organization shall consider:

a) the external and internal issues referred to in 4.1;

b) the requirements of relevant interested parties referred to in 4.2;
c) the products and services of the organization.

The organization shall apply all the requirements of this International Standard if they are applicable
within the determined scope of its quality management system.

The scope of the organization’s quality management system shall be available and be maintained as
documented information. The scope shall state the types of products and services covered, and provide
justification for any requirement of this International Standard that the organization determines is not
applicable to the scope of its quality management system.

Conformity to this International Standard may only be claimed if the requirements determined as not
being applicable do not affect the organization’s ability or responsibility to ensure the conformity of its
products and services and the enhancement of customer satisfaction.

4.4 Quality management system and its processes

4.4.1 The organization shall establish, implement, maintain and continually improve a quality
management system, including the processes needed and their interactions, in accordance with the
requirements of this International Standard.

The organization shall determine the processes needed for the quality management system and their
application throughout the organization, and shall:

a) determine the inputs required and the outputs expected from these processes;
b) determine the sequence and interaction of these processes;

c) determine and apply the criteria and methods (including monitoring, measurements and related
performance indicators) needed to ensure the effective operation and control of these processes;

d) determine the resources needed for these processes and ensure their availability;
e) assign the responsibilities and authorities for these processes;

f) address the risks and opportunities as determined in accordance with the requirements of 6.1;

g) evaluate these processes and implement any changes needed to ensure that these processes achieve
their intended results;
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h) improve the processes and the quality management system.

4.4.2 To the extent necessary, the organization shall:
a) maintain documented information to support the operation of its processes;

b) retain documented information to have confidence that the processes are being carried out as
planned.

5 Leadership

5.1 Leadership and commitment

5.1.1 General

Top management shall demonstrate leadership and commitment with respect to the quality
management system by:

a) taking accountability for the effectiveness of the quality management system;

b) ensuring that the quality policy and quality objectives are established for the quality management
system and are compatible with the context and strategic direction of the organization;

c) ensuring the integration of the quality management system requirements into the organization’s
business processes;

d) promoting the use of the process approach and risk-based thinking;
e) ensuring that the resources needed for the quality management system are available;

f) communicating the importance of effective quality management and of conforming to the quality
management system requirements;

g) ensuring that the quality management system achieves its intended results;

h) engaging, directing and supporting persons to contribute to the effectiveness of the quality
management system;

i) promoting improvement;

j) supporting other relevant management roles to demonstrate their leadership as it applies to their
areas of responsibility.

NOTE Reference to “business” in this International Standard can be interpreted broadly to mean those

activities thatare core to the purposes of the organization’s existence, whether the organization is public, private,
for profit or not for profit.

5.1.2 Customer focus

Top management shall demonstrate leadership and commitment with respect to customer focus by
ensuring that:

a) customer and applicable statutory and regulatory requirements are determined, understood and
consistently met;

b) the risks and opportunities that can affect conformity of products and services and the ability to
enhance customer satisfaction are determined and addressed;

c) the focus on enhancing customer satisfaction is maintained.
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5.2 Policy

5.2.1 Establishing the quality policy

Top management shall establish, implement and maintain a quality policy that:

a) is appropriate to the purpose and context of the organization and supports its strategic direction;
b) provides a framework for setting quality objectives;

c) includes a commitment to satisfy applicable requirements;

d) includes a commitment to continual improvement of the quality management system.

5.2.2 Communicating the quality policy

The quality policy shall:

a) be available and be maintained as documented information;

b) be communicated, understood and applied within the organization;

c) be available to relevant interested parties, as appropriate.

5.3 Organizational roles, responsibilities and authorities

Top management shall ensure that the responsibilities and authorities for relevant roles are assigned,
communicated and understood within the organization.

Top management shall assign the responsibility and authority for:

a) ensuring that the quality management system conforms to the requirements of this
International Standard;

b) ensuring that the processes are delivering their intended outputs;

c) reporting on the performance of the quality management system and on opportunities for
improvement (see 10.1), in particular to top management;

d) ensuring the promotion of customer focus throughout the organization;

e) ensuring that the integrity of the quality management system is maintained when changes to the
quality management system are planned and implemented.

6 Planning
6.1 Actions to address risks and opportunities

6.1.1 When planning for the quality management system, the organization shall consider the issues
referred to in 4.1 and the requirements referred to in 4.2 and determine the risks and opportunities that
need to be addressed to:

a) give assurance that the quality management system can achieve its intended result(s);
b) enhance desirable effects;
c) prevent, or reduce, undesired effects;

d) achieve improvement.
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6.1.2 The organization shall plan:

a) actions to address these risks and opportunities;

b) how to:
1) integrate and implement the actions into its quality management system processes (see 4.4);
2) evaluate the effectiveness of these actions.

Actions taken to address risks and opportunities shall be proportionate to the potential impact on the
conformity of products and services.

NOTE1 Options to address risks can include avoiding risk, taking risk in order to pursue an opportunity,
eliminating the risk source, changing the likelihood or consequences, sharing the risk, or retaining risk by
informed decision.

NOTE 2  Opportunities can lead to the adoption of new practices, launching new products, opening new

markets, addressing new customers, building partnerships, using new technology and other desirable and viable
possibilities to address the organization’s or its customers’ needs.

6.2 Quality objectives and planning to achieve them

6.2.1 The organization shall establish quality objectives at relevant functions, levels and processes
needed for the quality management system.

The quality objectives shall:

a) be consistent with the quality policy;

b) be measurable;

c) take into account applicable requirements;

d) be relevant to conformity of products and services and to enhancement of customer satisfaction;
e) be monitored;

f) be communicated;

g) be updated as appropriate.

The organization shall maintain documented information on the quality objectives.

6.2.2 When planning how to achieve its quality objectives, the organization shall determine:
a) whatwill be done;

b) whatresources will be required;

c¢) who will be responsible;

d) when it will be completed;

e) how the results will be evaluated.

6.3 Planning of changes

When the organization determines the need for changes to the quality management system, the changes
shall be carried out in a planned manner (see 4.4).
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The organization shall consider:

a) the purpose of the changes and their potential consequences;
b) the integrity of the quality management system;

c) the availability of resources;

d) the allocation or reallocation of responsibilities and authorities.

7 Support
7.1 Resources

7.1.1 General

The organization shall determine and provide the resources needed for the establishment,
implementation, maintenance and continual improvement of the quality management system.

The organization shall consider:
a) the capabilities of, and constraints on, existing internal resources;

b) what needs to be obtained from external providers.

7.1.2 People

The organization shall determine and provide the persons necessary for the effective implementation
of its quality management system and for the operation and control of its processes.

7.1.3 Infrastructure

The organization shall determine, provide and maintain the infrastructure necessary for the operation
of its processes and to achieve conformity of products and services.

NOTE Infrastructure can include:

a) buildings and associated utilities;

b) equipment, including hardware and software;
c) transportation resources;

d) information and communication technology.

7.1.4 Environment for the operation of processes

The organization shall determine, provide and maintain the environment necessary for the operation
of its processes and to achieve conformity of products and services.

NOTE A suitable environment can be a combination of human and physical factors, such as:
a) social (e.g. non-discriminatory, calm, non-confrontational);

b) psychological (e.g. stress-reducing, burnout prevention, emotionally protective);

c) physical (e.g. temperature, heat, humidity, light, airflow, hygiene, noise).

These factors can differ substantially depending on the products and services provided.
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7.1.5 Monitoring and measuring resources

7.1.5.1 General

The organization shall determine and provide the resources needed to ensure valid and reliable
results when monitoring or measuring is used to verify the conformity of products and services to
requirements.

The organization shall ensure that the resources provided:
a) are suitable for the specific type of monitoring and measurement activities being undertaken;
b) are maintained to ensure their continuing fitness for their purpose.

The organization shall retain appropriate documented information as evidence of fitness for purpose of
the monitoring and measurement resources.

7.1.5.2 Measurement traceability

When measurement traceability is a requirement, or is considered by the organization to be an essential
part of providing confidence in the validity of measurement results, measuring equipment shall be:

a) calibrated or verified, or both, at specified intervals, or prior to use, against measurement standards
traceable to international or national measurement standards; when no such standards exist, the
basis used for calibration or verification shall be retained as documented information;

b) identified in order to determine their status;

c) safeguarded from adjustments, damage or deterioration that would invalidate the calibration
status and subsequent measurement results.

The organization shall determine if the validity of previous measurement results has been adversely
affected when measuring equipment is found to be unfit for its intended purpose, and shall take
appropriate action as necessary.

7.1.6 Organizational knowledge

The organization shall determine the knowledge necessary for the operation of its processes and to
achieve conformity of products and services.

This knowledge shall be maintained and be made available to the extent necessary.

When addressing changing needs and trends, the organization shall consider its current knowledge
and determine how to acquire or access any necessary additional knowledge and required updates.

NOTE1 Organizational knowledge is knowledge specific to the organization; it is generally gained by
experience. It is information that is used and shared to achieve the organization’s objectives.

NOTE 2  Organizational knowledge can be based on:
a) internal sources (e.g. intellectual property; knowledge gained from experience; lessons learned from
failures and successful projects; capturing and sharing undocumented knowledge and experience; the results of

improvements in processes, products and services);

b) external sources (e.g. standards; academia; conferences; gathering knowledge from customers or
external providers).
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7.2 Competence
The organization shall:

a) determine the necessary competence of person(s) doing work under its control that affects the
performance and effectiveness of the quality management system;

b) ensure that these persons are competent on the basis of appropriate education, training, or
experience;

c) where applicable, take actions to acquire the necessary competence, and evaluate the effectiveness
of the actions taken;

d) retain appropriate documented information as evidence of competence.

NOTE Applicable actions can include, for example, the provision of training to, the mentoring of, or the re-
assignment of currently employed persons; or the hiring or contracting of competent persons.

7.3 Awareness

The organization shall ensure that persons doing work under the organization’s control are aware of:
a) the quality policy;

b) relevant quality objectives;

c) their contribution to the effectiveness of the quality management system, including the benefits of
improved performance;

d) the implications of not conforming with the quality management system requirements.

7.4 Communication

The organization shall determine the internal and external communications relevant to the quality
management system, including:

a) on what it will communicate;
b) when to communicate;

c¢) with whom to communicate;
d) how to communicate;

e) who communicates.
7.5 Documented information

7.5.1 General
The organization’s quality management system shall include:
a) documented information required by this International Standard;

b) documented information determined by the organization as being necessary for the effectiveness
of the quality management system.

NOTE The extent of documented information for a quality management system can differ from one
organization to another due to:

— the size of organization and its type of activities, processes, products and services;
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— the complexity of processes and their interactions;

— the competence of persons.

7.5.2 Creating and updating

When creating and updating documented information, the organization shall ensure appropriate:
a) identification and description (e.g. a title, date, author, or reference number);

b) format (e.g. language, software version, graphics) and media (e.g. paper, electronic);

c) review and approval for suitability and adequacy.
7.5.3 Control of documented information

7.5.3.1 Documented information required by the quality management system and by this International
Standard shall be controlled to ensure:

a) itis available and suitable for use, where and when it is needed;

b) itis adequately protected (e.g. from loss of confidentiality, improper use, or loss of integrity).

7.5.3.2 For the control of documented information, the organization shall address the following
activities, as applicable:

a) distribution, access, retrieval and use;

b) storage and preservation, including preservation of legibility;
c) control of changes (e.g. version control);

d) retention and disposition.

Documented information of external origin determined by the organization to be necessary for the
planning and operation of the quality management system shall be identified as appropriate, and
be controlled.

Documented information retained as evidence of conformity shall be protected from unintended
alterations.

NOTE Access can imply a decision regarding the permission to view the documented information only, or

the permission and authority to view and change the documented information.

8 Operation

8.1 Operational planning and control

The organization shall plan, implement and control the processes (see 4.4) needed to meet the
requirements for the provision of products and services, and to implement the actions determined in
Clause 6, by:

a) determining the requirements for the products and services;
b) establishing criteria for:

1) the processes;

2) the acceptance of products and services;

c) determining the resources needed to achieve conformity to the product and service requirements;
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d) implementing control of the processes in accordance with the criteria;

e) determining, maintaining and retaining documented information to the extent necessary:
1) to have confidence that the processes have been carried out as planned;
2) to demonstrate the conformity of products and services to their requirements.

The output of this planning shall be suitable for the organization’s operations.

The organization shall control planned changes and review the consequences of unintended changes,
taking action to mitigate any adverse effects, as necessary.

The organization shall ensure that outsourced processes are controlled (see 8.4).
8.2 Requirements for products and services

8.2.1 Customer communication

Communication with customers shall include:

a) providing information relating to products and services;

b) handling enquiries, contracts or orders, including changes;

c) obtaining customer feedback relating to products and services, including customer complaints;
d) handling or controlling customer property;

e) establishing specific requirements for contingency actions, when relevant.

8.2.2 Determining the requirements for products and services

When determining the requirements for the products and services to be offered to customers, the
organization shall ensure that:

a) the requirements for the products and services are defined, including:
1) any applicable statutory and regulatory requirements;
2) those considered necessary by the organization;

b) the organization can meet the claims for the products and services it offers.
8.2.3 Review of the requirements for products and services

8.2.3.1 The organization shall ensure that it has the ability to meet the requirements for products and
services to be offered to customers. The organization shall conduct a review before committing to supply
products and services to a customer, to include:

a) requirements specified by the customer, including the requirements for delivery and post-
delivery activities;

b) requirements not stated by the customer, but necessary for the specified or intended use, when
known;

c) requirements specified by the organization;
d) statutory and regulatory requirements applicable to the products and services;

e) contract or order requirements differing from those previously expressed.
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The organization shall ensure that contract or order requirements differing from those previously
defined are resolved.

The customer’s requirements shall be confirmed by the organization before acceptance, when the
customer does not provide a documented statement of their requirements.

NOTE In some situations, such as internet sales, a formal review is impractical for each order. Instead, the
review can cover relevant product information, such as catalogues.

8.2.3.2 The organization shall retain documented information, as applicable:

a) on the results of the review;

b) onany new requirements for the products and services.

8.2.4 Changes to requirements for products and services

The organization shall ensure that relevant documented information is amended, and that relevant
persons are made aware of the changed requirements, when the requirements for products and
services are changed.

8.3 Design and development of products and services

8.3.1 General

The organization shall establish, implement and maintain a design and development process that is
appropriate to ensure the subsequent provision of products and services.

8.3.2 Design and development planning

In determining the stages and controls for design and development, the organization shall consider:

a) the nature, duration and complexity of the design and development activities;

b) the required process stages, including applicable design and development reviews;

c) therequired design and development verification and validation activities;

d) the responsibilities and authorities involved in the design and development process;

e) the internal and external resource needs for the design and development of products and services;
f) the need to control interfaces between persons involved in the design and development process;
g) the need for involvement of customers and users in the design and development process;

h) the requirements for subsequent provision of products and services;

i) the level of control expected for the design and development process by customers and other
relevant interested parties;

j) the documented information needed to demonstrate that design and development requirements
have been met.

8.3.3 Design and development inputs

The organization shall determine the requirements essential for the specific types of products and
services to be designed and developed. The organization shall consider:

a) functional and performance requirements;
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b) information derived from previous similar design and development activities;

c) statutory and regulatory requirements;

d) standards or codes of practice that the organization has committed to implement;

e) potential consequences of failure due to the nature of the products and services.

Inputs shall be adequate for design and development purposes, complete and unambiguous.
Conflicting design and development inputs shall be resolved.

The organization shall retain documented information on design and development inputs.

8.3.4 Design and development controls
The organization shall apply controls to the design and development process to ensure that:
a) the results to be achieved are defined;

b) reviews are conducted to evaluate the ability of the results of design and development to meet
requirements;

c) verification activities are conducted to ensure that the design and development outputs meet the
input requirements;

d) validation activities are conducted to ensure that the resulting products and services meet the
requirements for the specified application or intended use;

e) any necessary actions are taken on problems determined during the reviews, or verification and
validation activities;

f) documented information of these activities is retained.

NOTE Design and development reviews, verification and validation have distinct purposes. They can be
conducted separately or in any combination, as is suitable for the products and services of the organization.

8.3.5 Design and development outputs

The organization shall ensure that design and development outputs:

a) meetthe input requirements;

b) are adequate for the subsequent processes for the provision of products and services;

c) include or reference monitoring and measuring requirements, as appropriate, and acceptance criteria;

d) specify the characteristics of the products and services that are essential for their intended purpose
and their safe and proper provision.

The organization shall retain documented information on design and development outputs.

8.3.6 Design and development changes

The organization shall identify, review and control changes made during, or subsequent to, the design
and development of products and services, to the extent necessary to ensure that there is no adverse
impact on conformity to requirements.

The organization shall retain documented information on:
a) design and development changes;

b) the results of reviews;
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c) the authorization of the changes;

d) the actions taken to prevent adverse impacts.
8.4 Control of externally provided processes, products and services

8.4.1 General

The organization shall ensure that externally provided processes, products and services conform to
requirements.

The organization shall determine the controls to be applied to externally provided processes, products
and services when:

a) productsandservices from external providers are intended for incorporationinto the organization’s
own products and services;

b) products and services are provided directly to the customer(s) by external providers on behalf of
the organization;

c) a process, or part of a process, is provided by an external provider as a result of a decision by the
organization.

The organization shall determine and apply criteria for the evaluation, selection, monitoring of
performance, and re-evaluation of external providers, based on their ability to provide processes or
products and services in accordance with requirements. The organization shall retain documented
information of these activities and any necessary actions arising from the evaluations.

8.4.2 Type and extent of control

The organization shall ensure that externally provided processes, products and services do not
adversely affect the organization’s ability to consistently deliver conforming products and services to
its customers.

The organization shall:

a) ensure that externally provided processes remain within the control of its quality management
system;

b) define both the controls that it intends to apply to an external provider and those it intends to apply
to the resulting output;

c) take into consideration:

1) the potential impact of the externally provided processes, products and services on the
organization’s ability to consistently meet customer and applicable statutory and regulatory
requirements;

2) the effectiveness of the controls applied by the external provider;

d) determine the verification, or other activities, necessary to ensure that the externally provided
processes, products and services meet requirements.

8.4.3 Information for external providers

The organization shall ensure the adequacy of requirements prior to their communication to the
external provider.

The organization shall communicate to external providers its requirements for:

a) the processes, products and services to be provided;
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b) the approval of:
1) products and services;
2) methods, processes and equipment;
3) therelease of products and services;
c) competence, including any required qualification of persons;
d) the external providers’ interactions with the organization;
e) control and monitoring of the external providers’ performance to be applied by the organization;

f) verification or validation activities that the organization, or its customer, intends to perform at the
external providers’ premises.

8.5 Production and service provision

8.5.1 Control of production and service provision

The organization shall implement production and service provision under controlled conditions.
Controlled conditions shall include, as applicable:

a) the availability of documented information that defines:

1) the characteristics of the products to be produced, the services to be provided, or the activities
to be performed;

2) theresultsto be achieved;
b) the availability and use of suitable monitoring and measuring resources;

c) theimplementation of monitoring and measurement activities at appropriate stages to verify that
criteria for control of processes or outputs, and acceptance criteria for products and services,
have been met;

d) the use of suitable infrastructure and environment for the operation of processes;
e) the appointment of competent persons, including any required qualification;

f) the validation, and periodic revalidation, of the ability to achieve planned results of the processes
for production and service provision, where the resulting output cannot be verified by subsequent
monitoring or measurement;

g) the implementation of actions to prevent human error;

h) the implementation of release, delivery and post-delivery activities.

8.5.2 Identification and traceability

The organization shall use suitable means to identify outputs when it is necessary to ensure the
conformity of products and services.

The organization shall identify the status of outputs with respect to monitoring and measurement
requirements throughout production and service provision.

The organization shall control the unique identification of the outputs when traceability is a
requirement, and shall retain the documented information necessary to enable traceability.
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8.5.3 Property belonging to customers or external providers

The organization shall exercise care with property belonging to customers or external providers while
it is under the organization’s control or being used by the organization.

The organization shall identify, verify, protect and safeguard customers’ or external providers’ property
provided for use or incorporation into the products and services.

When the property of a customer or external provider is lost, damaged or otherwise found to be
unsuitable for use, the organization shall report this to the customer or external provider and retain
documented information on what has occurred.

NOTE A customer’s or external provider’s property can include materials, components, tools and equipment,
premises, intellectual property and personal data.

8.5.4 Preservation

The organization shall preserve the outputs during production and service provision, to the extent
necessary to ensure conformity to requirements.

NOTE Preservation can include identification, handling, contamination control, packaging, storage,
transmission or transportation, and protection.

8.5.5 Post-delivery activities

The organization shall meet requirements for post-delivery activities associated with the products
and services.

In determining the extent of post-delivery activities that are required, the organization shall consider:
a) statutory and regulatory requirements;

b) the potential undesired consequences associated with its products and services;

c) the nature, use and intended lifetime of its products and services;

d) customer requirements;

e) customer feedback.

NOTE Post-delivery activities can include actions under warranty provisions, contractual obligations such
as maintenance services, and supplementary services such as recycling or final disposal.

8.5.6 Control of changes

The organization shall review and control changes for production or service provision, to the extent
necessary to ensure continuing conformity with requirements.

The organization shall retain documented information describing the results of the review of changes,
the person(s) authorizing the change, and any necessary actions arising from the review.

8.6 Release of products and services

The organization shall implement planned arrangements, at appropriate stages, to verify that the
product and service requirements have been met.

The release of products and services to the customer shall not proceed until the planned arrangements
have been satisfactorily completed, unless otherwise approved by a relevant authority and, as
applicable, by the customer.
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The organization shall retain documented information on the release of products and services. The
documented information shall include:

a) evidence of conformity with the acceptance criteria;

b) traceability to the person(s) authorizing the release.
8.7 Control of nonconforming outputs

8.7.1 The organization shall ensure that outputs that do not conform to their requirements are
identified and controlled to prevent their unintended use or delivery.

The organization shall take appropriate action based on the nature of the nonconformity and its effect
on the conformity of products and services. This shall also apply to nonconforming products and
services detected after delivery of products, during or after the provision of services.

The organization shall deal with nonconforming outputs in one or more of the following ways:
a) correction;

b) segregation, containment, return or suspension of provision of products and services;

c) informing the customer;

d) obtainingauthorization for acceptance under concession.

Conformity to the requirements shall be verified when nonconforming outputs are corrected.

8.7.2 The organization shall retain documented information that:
a) describes the nonconformity;

b) describes the actions taken;

c) describes any concessions obtained;

d) identifies the authority deciding the action in respect of the nonconformity.

9 Performance evaluation

9.1 Monitoring, measurement, analysis and evaluation

9.1.1 General

The organization shall determine:

a) what needs to be monitored and measured;

b) the methods for monitoring, measurement, analysis and evaluation needed to ensure valid results;
c) when the monitoring and measuring shall be performed;

d) when the results from monitoring and measurement shall be analysed and evaluated.

The organization shall evaluate the performance and the effectiveness of the quality management system.

The organization shall retain appropriate documented information as evidence of the results.
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9.1.2 Customer satisfaction

The organization shall monitor customers’ perceptions of the degree to which their needs and
expectations have been fulfilled. The organization shall determine the methods for obtaining,
monitoring and reviewing this information.

NOTE Examples of monitoring customer perceptions can include customer surveys, customer feedback

on delivered products and services, meetings with customers, market-share analysis, compliments, warranty
claims and dealer reports.

9.1.3 Analysis and evaluation

The organization shall analyse and evaluate appropriate data and information arising from monitoring
and measurement.

The results of analysis shall be used to evaluate:

a) conformity of products and services;

b) the degree of customer satisfaction;

c) the performance and effectiveness of the quality management system;
d) if planning has been implemented effectively;

e) the effectiveness of actions taken to address risks and opportunities;
f) the performance of external providers;

g) the need for improvements to the quality management system.

NOTE Methods to analyse data can include statistical techniques.
9.2 Internal audit

9.2.1 The organization shall conduct internal audits at planned intervals to provide information on
whether the quality management system:

a) conforms to:
1) the organization’s own requirements for its quality management system;
2) the requirements of this International Standard;

b) is effectively implemented and maintained.

9.2.2 The organization shall:

a) plan, establish, implement and maintain an audit programme(s) including the frequency, methods,
responsibilities, planning requirements and reporting, which shall take into consideration the
importance of the processes concerned, changes affecting the organization, and the results of
previous audits;

b) define the audit criteria and scope for each audit;
c) selectauditors and conduct audits to ensure objectivity and the impartiality of the audit process;
d) ensure that the results of the audits are reported to relevant management;

e) take appropriate correction and corrective actions without undue delay;
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f) retain documented information as evidence of the implementation of the audit programme and the
audit results.

NOTE See ISO 19011 for guidance.
9.3 Management review

9.3.1 General

Top management shall review the organization’s quality management system, at planned intervals, to
ensure its continuing suitability, adequacy, effectiveness and alignment with the strategic direction of
the organization.

9.3.2 Management review inputs

The management review shall be planned and carried out taking into consideration:

a) the status of actions from previous management reviews;

b) changesin external and internal issues that are relevant to the quality management system;

c) information on the performance and effectiveness of the quality management system, including
trends in:

1) customer satisfaction and feedback from relevant interested parties;
2) the extent to which quality objectives have been met;
3) process performance and conformity of products and services;
4) nonconformities and corrective actions;
5) monitoring and measurement results;
6) audit results;
7) the performance of external providers;
d) the adequacy of resources;

e) the effectiveness of actions taken to address risks and opportunities (see 6.1);

f) opportunities for improvement.

9.3.3 Management review outputs

The outputs of the management review shall include decisions and actions related to:
a) opportunities for improvement;

b) any need for changes to the quality management system;

c) resource needs.

The organization shall retain documented information as evidence of the results of management reviews.
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10 Improvement

10.1 General

The organization shall determine and select opportunities for improvement and implement any
necessary actions to meet customer requirements and enhance customer satisfaction.

These shall include:

a) improving products and services to meet requirements as well as to address future needs and
expectations;

b) correcting, preventing or reducing undesired effects;
c) improving the performance and effectiveness of the quality management system.

NOTE Examples of improvement can include correction, corrective action, continual improvement,
breakthrough change, innovation and re-organization.

10.2 Nonconformity and corrective action

10.2.1 When a nonconformity occurs, including any arising from complaints, the organization shall:
a) reactto the nonconformity and, as applicable:

1) take action to control and correct it;

2) deal with the consequences;

b) evaluate the need for action to eliminate the cause(s) of the nonconformity, in order that it does not
recur or occur elsewhere, by:

1) reviewing and analysing the nonconformity;
2) determining the causes of the nonconformity;
3) determining if similar nonconformities exist, or could potentially occur;
c) implement any action needed;
d) review the effectiveness of any corrective action taken;
e) update risks and opportunities determined during planning, if necessary;
f) make changes to the quality management system, if necessary.

Corrective actions shall be appropriate to the effects of the nonconformities encountered.

10.2.2 The organization shall retain documented information as evidence of:
a) the nature of the nonconformities and any subsequent actions taken;

b) the results of any corrective action.

10.3 Continual improvement

The organization shall continually improve the suitability, adequacy and effectiveness of the quality
management system.
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The organization shall consider the results of analysis and evaluation, and the outputs from
management review, to determine if there are needs or opportunities that shall be addressed as part of
continual improvement.
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Annex A
(informative)

Clarification of new structure, terminology and concepts

A.1 Structure and terminology

The clause structure (i.e. clause sequence) and some of the terminology of this edition of this
International Standard, in comparison with the previous edition (ISO 9001:2008), have been changed
to improve alignment with other management systems standards.

There is no requirement in this International Standard for its structure and terminology to be applied
to the documented information of an organization’s quality management system.

The structure of clauses is intended to provide a coherent presentation of requirements, rather than a
model for documenting an organization’s policies, objectives and processes. The structure and content
of documented information related to a quality management system can often be more relevant to its
users if it relates to both the processes operated by the organization and information maintained for
other purposes.

There is no requirement for the terms used by an organization to be replaced by the terms used in this
International Standard to specify quality management system requirements. Organizations can choose
to use terms which suit their operations (e.g. using “records”, “documentation” or “protocols” rather
than “documented information”; or “supplier”, “partner” or “vendor” rather than “external provider”).
Table A.1 shows the major differences in terminology between this edition of this International

Standard and the previous edition.

Table A.1 — Major differences in terminology between ISO 9001:2008 and ISO 9001:2015

1S09001:2008 IS0 9001:2015

Products Products and services

Exclusions Not used

(See Clause A.5 for clarification of applicability)

Management representative Not used

(Similar responsibilities and authorities are assigned
butno requirement for a single management repre-
sentative)

Documentation, quality manual, documented pro-|Documented information
cedures, records

Work environment Environment for the operation of processes
Monitoring and measuring equipment Monitoring and measuring resources
Purchased product Externally provided products and services
Supplier External provider

A.2 Products and services

IS0 9001:2008 used the term “product” to include all output categories. This edition of this International

Standard uses “products and services”. “Products and services” include all output categories (hardware,
services, software and processed materials).

© IS0 2015 - All rights reserved 21



ISO 9001:2015(E)

The specific inclusion of “services” is intended to highlight the differences between products and
services in the application of some requirements. The characteristic of services is that at least part of
the output is realized at the interface with the customer. This means, for example, that conformity to
requirements cannot necessarily be confirmed before service delivery.

In most cases, products and services are used together. Most outputs that organizations provide to
customers, or are supplied to them by external providers, include both products and services. For
example, a tangible or intangible product can have some associated service or a service can have some
associated tangible or intangible product.

A.3 Understanding the needs and expectations of interested parties

Subclause 4.2 specifies requirements for the organization to determine the interested parties that
are relevant to the quality management system and the requirements of those interested parties.
However, 4.2 does not imply extension of quality management system requirements beyond the scope
of this International Standard. As stated in the scope, this International Standard is applicable where
an organization needs to demonstrate its ability to consistently provide products and services that
meet customer and applicable statutory and regulatory requirements, and aims to enhance customer
satisfaction.

There is no requirement in this International Standard for the organization to consider interested
parties where it has decided that those parties are not relevant to its quality management system. It is
for the organization to decide if a particular requirement of a relevant interested party is relevant to its
quality management system.

A4 Risk-based thinking

The concept of risk-based thinking has been implicit in previous editions of this International Standard,
e.g. through requirements for planning, review and improvement. This International Standard
specifies requirements for the organization to understand its context (see 4.1) and determine risks as
a basis for planning (see 6.1). This represents the application of risk-based thinking to planning and
implementing quality management system processes (see 4.4) and will assistin determining the extent
of documented information.

One of the key purposes of a quality management system is to act as a preventive tool. Consequently,
this International Standard does not have a separate clause or subclause on preventive action. The
concept of preventive action is expressed through the use of risk-based thinking in formulating quality
management system requirements.

The risk-based thinking applied in this International Standard has enabled some reduction in
prescriptive requirements and their replacement by performance-based requirements. There is greater
flexibility than in ISO 9001:2008 in the requirements for processes, documented information and
organizational responsibilities.

Although 6.1 specifies that the organization shall plan actions to address risks, there is no requirement
for formal methods for risk management or a documented risk management process. Organizations can
decide whether or not to develop a more extensive risk management methodology than is required by
this International Standard, e.g. through the application of other guidance or standards.

Not all the processes of a quality management system represent the same level of risk in terms of the
organization’s ability to meet its objectives, and the effects of uncertainty are not the same for all
organizations. Under the requirements of 6.1, the organization is responsible for its application of risk-
based thinking and the actions it takes to address risk, including whether or not to retain documented
information as evidence of its determination of risks.
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A.5 Applicability

This International Standard does not refer to “exclusions” in relation to the applicability of its
requirements to the organization’s quality management system. However, an organization can review
the applicability of requirements due to the size or complexity of the organization, the management
model it adopts, the range of the organization’s activities and the nature of the risks and opportunities
it encounters.

The requirements for applicability are addressed in 4.3, which defines conditions under which an
organization can decide that a requirement cannot be applied to any of the processes within the scope
of its quality management system. The organization can only decide that a requirement is not applicable
if its decision will not result in failure to achieve conformity of products and services.

A.6 Documented information

As part of the alignment with other management system standards, a common clause on “documented
information” has been adopted without significant change or addition (see Z.5). Where appropriate,
text elsewhere in this International Standard has been aligned with its requirements. Consequently,
“documented information” is used for all document requirements.

Where ISO 9001:2008 used specific terminology such as “document” or “documented procedures”,
“quality manual” or “quality plan”, this edition of this International Standard defines requirements to
“maintain documented information”.

Where 1SO 9001:2008 used the term “records” to denote documents needed to provide evidence
of conformity with requirements, this is now expressed as a requirement to “retain documented
information”. The organization is responsible for determining what documented information needs to
be retained, the period of time for which it is to be retained and the media to be used for its retention.

A requirement to “maintain” documented information does not exclude the possibility that the
organization might also need to “retain” that same documented information for a particular purpose,
e.g. to retain previous versions of it.

Where this International Standard refers to “information” rather than “documented information” (e.g. in
4.1: “The organization shall monitor and review the information about these external and internal issues”),
there is no requirement that this information is to be documented. In such situations, the organization
can decide whether or not it is necessary or appropriate to maintain documented information.

A.7 Organizational knowledge

In 7.1.6, this International Standard addresses the need to determine and manage the knowledge
maintained by the organization, to ensure the operation of its processes and that it can achieve
conformity of products and services.

Requirements regarding organizational knowledge were introduced for the purpose of:
a) safeguarding the organization from loss of knowledge, e.g.

— through staff turnover;

— failure to capture and share information;
b) encouraging the organization to acquire knowledge, e.g.

— learning from experience;

— mentoring;

— benchmarking.
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A.8 Control of externally provided processes, products and services

All forms of externally provided processes, products and services are addressed in 8.4, e.g. whether
through:

a) purchasing from a supplier;
b) anarrangement with an associate company;
c) outsourcing processes to an external provider.

Outsourcing always has the essential characteristic of a service, since it will have at least one activity
necessarily performed at the interface between the provider and the organization.

The controls required for external provision can vary widely depending on the nature of the processes,
products and services. The organization can apply risk-based thinking to determine the type and extent
of controls appropriate to particular external providers and externally provided processes, products
and services.
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Annex B
(informative)

Other International Standards on quality management and quality
management systems developed by ISO/TC 176

The International Standards described in this annex have been developed by ISO/TC 176 to provide
supporting information for organizations that apply this International Standard, and to provide
guidance for organizations that choose to progress beyond its requirements. Guidance or requirements
contained in the documents listed in this annex do not add to, or modify, the requirements of this
International Standard.

Table B.1 shows the relationship between these standards and the relevant clauses of this
International Standard.

This annex does not include reference to the sector-specific quality management system standards
developed by ISO/TC 176.

This International Standard is one of the three core standards developed by ISO/TC 176.

— ISO 9000 Quality management systems — Fundamentals and vocabulary provides an essential
background for the proper understanding and implementation of this International Standard.
The quality management principles are described in detail in ISO 9000 and have been taken into
consideration during the development of this International Standard. These principles are not
requirements in themselves, but they form the foundation of the requirements specified by this
International Standard. ISO 9000 also defines the terms, definitions and concepts used in this
International Standard.

— 1S09001 (thisInternational Standard) specifies requirementsaimed primarily at giving confidence in
the products and services provided by an organization and thereby enhancing customer satisfaction.
Its proper implementation can also be expected to bring other organizational benefits, such as
improved internal communication, better understanding and control of the organization’s processes.

— IS0 9004 Managing for the sustained success of an organization — A quality management approach
provides guidance for organizations that choose to progress beyond the requirements of this
International Standard, to address a broader range of topics that can lead to improvement of the
organization’s overall performance. ISO 9004 includes guidance on a self-assessment methodology
for an organization to be able to evaluate the level of maturity of its quality management system.

The International Standards outlined below can provide assistance to organizations when they are
establishing or seeking to improve their quality management systems, their processes or their activities.

— ISO 10001 Quality management — Customer satisfaction — Guidelines for codes of conduct for
organizations provides guidance to an organization in determining that its customer satisfaction
provisions meet customer needs and expectations. Its use can enhance customer confidence in an
organization and improve customer understanding of what to expect from an organization, thereby
reducing the likelihood of misunderstandings and complaints.

— ISO 10002 Quality management — Customer satisfaction — Guidelines for complaints handling
in organizations provides guidance on the process of handling complaints by recognizing and
addressing the needs and expectations of complainants and resolving any complaints received.
ISO 10002 provides an open, effective and easy-to-use complaints process, including training of
people. It also provides guidance for small businesses.

— IS0 10003 Quality management — Customer satisfaction — Guidelines for dispute resolution external
to organizations provides guidance for effective and efficient external dispute resolution for
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product-related complaints. Dispute resolution gives an avenue of redress when organizations
do not remedy a complaint internally. Most complaints can be resolved successfully within the
organization, without adversarial procedures.

ISO 10004 Quality management — Customer satisfaction — Guidelines for monitoring and measuring
provides guidelines for actions to enhance customer satisfaction and to determine opportunities for
improvement of products, processes and attributes that are valued by customers. Such actions can
strengthen customer loyalty and help retain customers.

ISO 10005 Quality management systems — Guidelines for quality plans provides guidance on
establishing and using quality plans as a means of relating requirements of the process, product,
project or contract, to work methods and practices that support product realization. Benefits of
establishing a quality plan are increased confidence that requirements will be met, that processes
are in control and the motivation that this can give to those involved.

ISO 10006 Quality management systems — Guidelines for quality management in projects is applicable
to projects from the small to large, from simple to complex, from an individual project to being part
of a portfolio of projects. ISO 10006 is to be used by personnel managing projects and who need to
ensure that their organization is applying the practices contained in the ISO quality management
system standards.

ISO 10007 Quality management systems — Guidelines for configuration management is to assist
organizations applying configuration management for the technical and administrative direction
over the life cycle of a product. Configuration management can be used to meet the product
identification and traceability requirements specified in this International Standard.

ISO 10008 Quality management — Customer satisfaction — Guidelines for business-to-consumer
electronic commerce transactions gives guidance on how organizations can implement an effective
and efficient business-to-consumer electronic commerce transaction (B2C ECT) system, and
thereby provide a basis for consumers to have increased confidence in B2C ECTs, enhance the ability
of organizations to satisfy consumers and help reduce complaints and disputes.

ISO 10012 Measurement management systems — Requirements for measurement processes and
measuring equipment provides guidance for the management of measurement processes and
metrological confirmation of measuring equipment used to support and demonstrate compliance
withmetrological requirements.ISO 10012 provides quality managementcriteria forameasurement
management system to ensure metrological requirements are met.

ISO/TR 10013 Guidelines for quality management system documentation provides guidelines for
the development and maintenance of the documentation necessary for a quality management
system. ISO/TR 10013 can be used to document management systems other than those of the
ISO quality management system standards, e.g. environmental management systems and safety
management systems.

[SO 10014 Quality management — Guidelines for realizing financial and economic benefits is addressed
to top management. It provides guidelines for realizing financial and economic benefits through the
application of quality management principles. It facilitates application of management principles
and selection of methods and tools that enable the sustainable success of an organization.

ISO 10015 Quality management — Guidelines for training provides guidelines to assist organizations
in addressing issues related to training. ISO 10015 can be applied whenever guidance is required
to interpret references to “education” and “training” within the ISO quality management system
standards. Any reference to “training” includes all types of education and training.

ISO/TR 10017 Guidance on statistical techniques for 1ISO 9001:2000 explains statistical techniques
which follow from the variability that can be observed in the behaviour and results of processes,
even under conditions of apparent stability. Statistical techniques allow better use of available data
to assist in decision making, and thereby help to continually improve the quality of products and
processes to achieve customer satisfaction.

© IS0 2015 - All rights reserved



ISO 9001:2015(E)

ISO 10018 Quality management — Guidelines on people involvement and competence provides
guidelines which influence people involvement and competence. A quality management system
depends on the involvement of competent people and the way that they are introduced and
integrated into the organization. It is critical to determine, develop and evaluate the knowledge,
skills, behaviour and work environment required.

ISO 10019 Guidelines for the selection of quality management system consultants and use of their services
provides guidance for the selection of quality management system consultants and the use of their
services. It gives guidance on the process for evaluating the competence of a quality management
system consultant and provides confidence that the organization’s needs and expectations for the
consultant’s services will be met.

[SO 19011 Guidelines for auditing management systems provides guidance on the management of an
audit programme, on the planning and conducting of an audit of a management system, as well as
on the competence and evaluation of an auditor and an audit team. ISO 19011 is intended to apply to
auditors, organizations implementing management systems, and organizations needing to conduct
audits of management systems.

Table B.1 — Relationship between other International Standards on quality management and

quality management systems and the clauses of this International Standard

Other Interna- Clause in this International Standard

tional Standard 4 5 6 ” 8 9 10
ISO 9000 All All All All All All All
ISO 9004 All All All All All All All
[SO 10001 8.2.2,8.5.1|91.2

ISO 10002 8.2.1, 9.1.2 10.21
ISO 10003 9.1.2

ISO 10004 9.1.2,91.3

ISO 10005 5.3 6.1,6.2 All All 91 10.2
ISO 10006 All All All All All All All
ISO 10007 8.5.2

[SO 10008 All All All All All All All
[SO 10012 71.5

ISO/TR 10013 7.5

[SO 10014 All All All All All All All
ISO 10015 7.2

ISO/TR 10017 6.1 71.5 9.1

ISO 10018 All All All All All All All
[SO 10019 8.4

[SO 19011 9.2

NOTE  “All” indicates that all the subclauses in the specific clause of this International Standard are related to the other
International Standard.
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23 MIMNUNIT Audit (Audit plan)
Lead auditor \Jugfiunuimudnlunisaiun1snnawaunis Audit Thasumu function 911 AsUAIY
ToMNUANIATFIN 1SO 9001, UsziauauamnIn Anudasnsie, A1NABINITNAT N30A1UADNY

ABINTTVDIRUIMT

Audit plan
FM“ Audit period: Year 2014/1: Create on: September 20,2014
EXFRESS Schedule: October 1-21, 2014
lAuditor: Br,Uthen Kemkhan (Lead auditor), s Wanvisa Phongpermn (Auditor), A-QMR (Observer)
Department for audit: Country office (Sathorn City Tower)
o+
Date Time Department Auditor Functions Key approach
Page 1
XX-XX-XX 08.30-09.00 AM  All Auditor team IQA Open meeting Suggestion auditors, auditee
Method for audit
09.00 - 12.00 AM | Customer Service Group A: Mr.Uthen K Customer communication (CS call center) (7.2.3) Communication
Customer care (7.2.3,8.2.1) Skill of operators
Competence awareness and training (6.2) Neonconformity service handle, KP1
Customer satisfaction measure

Data analysis
Supplier/ puisources contral
Document system and records

09.00 - 11.00 AM | HR/ First Choice Group B: Ms,Wanyisa P. = Provision of resource (6.1) Skill of operators
Training Plan and evaluated (6.2) Evaluation, KPI
On the job Training (6.2) Document system
11.00-12.00 AM  Finance Group B: Ms Yanyisa P. = Custemer-related process (7.2) Communication to customer
Document transaction (7.2) Supplier/ putsources control
Supplier controlled (7.4.1) Document system_records
12.00 - 13.00 PM Lunch
13.00 - 15.00 PM | Procurement Group A: Mr.Uthen K. P g process (Selection and Supplier (7.4.1) Supplier control procedure

24 mudsselavungliggnasivseunsiu
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VAIININAUNTT Audit Ld338U “Lead auditor” NIBNINUINULATIVADU 38R BIALUUNITUN
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aouwdaznuagetnia lnedaiuladn dnsiaaeuiulzdetlinrianuvemuLes
25  msaniiums 1WaUssyu (Opening meeting)
Lead auditor kagfiuauEnsI9daUILARINTUNTUTEYTANT Audit iTaudeduduns1aLIa
A5uReveu wIalins1udedsnig Audit msBuduununisesstuiivssgudeduassgavinenavaiunse

USudauls nasanntazlafinisusuasuwiunis Audit B9y
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Practice Guideline for Open meeting in Auditing Revision: October 1, 2018
ISO 190011 Guidance

k‘:‘uideline for open meeting

[l

Open meeting (ﬂ‘mﬂaﬂﬁ:gums audit)
Greeting and thanks for attending this opening meeting for the I1SO 9001, ISO 14001 etc.
ﬂsh?m'fﬂﬁuswaw_vmrﬂzﬁhmﬂﬂdﬂgmﬁawnva&umuuwrpxmns

Request attendees to put name on R2: (Wefudeluuuuwafusuds)

. X o - i
unzibigitinyusmiodsfanadunsanslumndriwamdavmysluuuurefu R2

Introduce the team: (uu:mﬁm'mg{nﬂwau)

.- . - [ -
unzrinuegnresey liivsyn lafon raudenuas

Confirm standard and Scope: (EUdWINATIU UATAULLAMNT Audit)
> e = —— - - N " g
z”’!‘l“ﬂiﬂlﬂb’lﬂﬂﬂ’lﬂlﬂﬂﬂi?ﬂ?ﬂd Tﬂzm"wawws"?mmwauwmﬁy us:naﬂpunuegns Certificate 29a7%

N o
ATIT IAURIUIIVOLUTANATS 1”1&

Confirm objectives and Methods: (s‘mzj’m‘mqmzmé usz35A17 audit)
-l - - - -
DRI AT RO LA DI RN IR T BT AL e (KM TIVREL ETIRE RTINS ANSILEINIATEIN I IANISLAR
g g oa — e 8
nisfumveRansalrznsla Aeirnsarisreuside Ui
- - - . .
* AEANIMARE TSI ELYATISANTT VDA implement sagassny
3 ;
o ATIARUALIENIMETUARYOL SNARNTIITN ATITFSUSARITIUL HONAAISITHATTIUIN
- . vy RIS
nangIsmTRERnses I iAmsauaniadyzaisla

P, - S 0o -~ va . -~ .
o ;gmgﬂemmwﬂewuluamm SERUAYIILRAITIURY S:'IHH’J.hjlﬂﬂlﬂﬂﬁ’Jﬂi‘”ﬂ’lﬂﬂﬂﬂxﬂjﬂﬂﬂﬁﬂu

o~ &

. - 3 i
AesusrenIangan binarnudaseseyanidudss lond vissududzn lomiksndumrigluay

-~ -~ e
Yilprmyumrsamelingm

2.6 N1SAEUNIS Audit (Conduct audit)

=

Lead auditor kagflueugnTIvaauaiunIsmIusRuAnIun lunsaliggnasivaeuliuinuniy
Amua 3ea1idanuie igassgeuselussesiamnzaunsuiagasiusinluseaunis
n319a0UIN “llanunsonTivdeul WeddN......” N1IATIAABUILABIANTUNITANLIANAWIUA

WS1ENNIATIAABUABNTAY

v oa "
PUNNNTITHIID Wyl

(Intemal Auditor Note)

(%]
Fa Auditor UHUATISUIMTATI9REY
Tufiase 22319
Faiumanns Auma

Jufin (Note)

F17iATIANL (Finding) suiiTiny Wang M (Evidence)
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2.7 maaniiun1s Uaussyu (Close meeting)

Lead auditor uagfinugniadevazdesdniunisssguians Audit il esneaunans Audit
agUteunnsesiinmany wagiuilidodaiiuanudazinefifeadostersidaniliausodaduls
1% OMR WudFueniouusiild wadnsannsdassyuuasiufivonsuremndie Iiduduns

(% v =2

avidusindusieanunisesiageu

Practice Guideline for Open meeting in Auditing Revision: October 1, 2018
ISO 190011 Guidance

Buideline for open meeting

Open meeting (Madayszgun13 audit)
Greeting and thanks for attending this ppening meeting for the I1SO 9001, ISO 14001 etc.
ﬂdﬂ?m’hﬁ"uawauqsevﬁﬂ"ﬁhut:?ﬂ:]::gmﬁsnnﬂs&umummg’mmns .....................................

Request attendees to put name on R2: (Wefudeluuuuwafusuds)

s fee v . . - s o - 9 P , ) i
u%;’ﬁ‘?“’lﬂl!}’lﬂl/b?:?34ﬁw.‘ﬂ"lL'i.‘ﬂﬁﬂl“’ﬂujuﬂﬁﬂp%-Hmﬂ’."l‘nkﬂ‘?ﬂgﬂb‘n’g& suvswary R2

Introduce the team: (uusshWinudaTaray)
y s

. - . ) - -
Llu.‘fk"?”ih"lkﬁlﬂﬂﬁﬁm).%nﬂ?:tfﬂ LAFIA TIUNIAKIEY

Confirm standard and Scope: (EUdWINATIU UATAULLAMNT Audit)

g o w - Topral om v = - - - o p— 2 %
VYR RYOLIYAATIYEATITILTEY [RURSISILILETNEIANYALIS AL AL USIVSATIRNNELNE Certificate 21a7%

oo o oy
ATIT Y RERINVOLITANETI IV

Confirm objectives and Methods: (ﬁui‘xi’m}ﬂizmé usx35017 audit)
- . . o - - - . - -
DRI AT RO LA DI RN IR T BT AL e (KM TIVREL ETIRE RTINS ANSILEINIATEIN I IANISLAR
PRI oo i

wisAwmseAansAYzn1sle AuitnisarIerauAsa LR

* AEANIMARE TSI ELYATISANTT VDA implement sagassny

. 3
o ATIARUALIENIMETUARYOL SNARNTIITNK ATITFSUSARITIEUL HONAAISITRATTIUIN
nangmmAEanses Jismsauaniauddaisia
- ] - s e ~ e . -~ v
o nammanavenulnasdny sspmauididua sy szl it dnmedgessenisvasdnsesay

L X : - , :
AesusrenIangan binavnudaneseysnidudss lomd vissudulz lrisndumrigliay

o - o
:}mu?\:s::uun':ﬁﬂmﬂnm‘u

2.8  MITWUNANTS Audit (Audit report)

a

Lead auditor tug5uiinveulunsdnringeauazunanis Audit wazainravein1suszgulnnig

Y

Audit iiveandunsli daunudusmsanuvasase Tazeurde (MR) ausifineuniazunausli

HU31M3WeIINNT Management review sialy

3) 35119 Audit

nsldaanalunis Audit (4 Question types) n15t438n15Tun1s Approach Tudsgnsivaeu
— Ny
—  ATIBNANT
—  ATIULIU d1529N19V9U

—  dunsIINENTUIN (N8 1SO 9001)

as . = an v ) o v
19019 Audit wmmﬁmaﬂummmmlwmaG] bbUU
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1. 115 Audit #28n715%8 Checklist vwSenun Tnan1siasen Checklist Thasuniudoriivun
(Requirements) igl#lumsnadey Finmstagliiduisnisdeiian fusasliliisnsd
U USTn Blasiua (Usewelng) 91dn Tunsiinaeu

2. M5 Audit fensld Key quality Feazdesiinsigiuusziiu w1 Risk 990N52UIUNTT
¥ TnsununuasesAnsuazade Mind map Tunisinauslunisany 33nsiedldlunis

Audit NdlaednTivaeuledniiiluves CB

A5 Audit agUsznaulumeratefanssusIuiuae
— msa (Msldaanm)
—  msialardmsizvives Auditor
—  MsuENe B3UY AKE
—  Msaaduin
—  Msdaunamnisal

—  MINBNENT

3.1 A15017Y 38 Question

n13aeA1a3luN1g Audit agfesdusgiuau agiuuIIEINIATAUNUINIY 1AgUTTEINIAYBINIT
X Y a v Y
aunuTuegiv 4 ey fie

— Aoy

—  ADULHANDIY LAZENY
YU Y
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Aseeraulunis Audit

Usznnvasanauildlunis Audit ssuvseenidu 4 Usziansieiu 35l43ueg fuaniunisaluas

[

TnUszan vaadanumey fall

QUESTIONSTYPE

|
EEn = oedsion

Get Data tJurnwiialunie Minudeya Susiu Audit Snagldauussinnil

— Focus to {umauidatunazlssnuatdnmaeaziden mdoya
& o ) & < A & o Y
—  Alternate 1umauaauusenuluuseiiudu Ins1zUseiiuimeIununIesiy
— Decision tJumaiuiiiiavazidusionude waziiug1inly vseldldiisUausyimiu

a5y

. @ a £ Y ¥ [ U a a P VY
N304 (Question) LuAauzlumsianzmyeyanndiuana lngazdesedendnIninel iivalviggn
anulvideya lansslsuiuuazgndosmuingUssasfveslany UsseINIATeINITauNIUILEEN15AIY

Y 9

Tuagiuanurverniu sred Wuaniugla wu Wiwe gnies dnsivdeu wiegnen

Y

y d <
311 douiiluieiiuteya
Get Data \Juranuildlunisiivdeya Fudurmanuusniiesldlunis Audit dmsu Auditorlialnl
' aa P o ' o & = I < v | v o A =
nnvinuidaulaseudnagliuszaunadusalunisain Wesnnliinsiiudeyanou daduias
maufidndula Jdlidveyaiemeiiszdndulald vinlinis Audit liiaaunimillesnnvindeys
Auditor NnvuliAITRARAIN AnTIuee3ALaT Ineusimannismdeyaneu inliusasainay
WlaRe LAANSIAkEIZEaNIEIImM ¥ilrinns Audit adiusalulile
Y} 1 ) d' I3 2 1
A10819989A101Y Get Data e utoyaidu
- LA MANUHIN... ynuegslsasu
- MsnveIn1saiaasunun mluegslsineesu........

Y Y I

- Mg AFANBELSAUTIATU. e

[

A0 Get Data AndduADN1TUTUNN Useifunnnulasnadns

o
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312 Mauuieleisdnacsziu

Focus to 1lumauiildlunisinnzusaiu dadumaiunidesondednineilunisaiuuin sy
Ao Focus to Wufnuiideudisdiarnunasuluiigneu Tunsdineulionsual agdesanimin

13 Focus LaNaUAaNUIIENNIA

(% 12
Y (5%

lins Audit anansaaniiunisselule n1sanuriann Focus to laegsiianudiungyiu duegiv
ViruaRves Auditor Wundnitavdesudmsdanisusseanianis Audit Whluins
Fegavesdianu Focus to Wiiaianzusaifiuigy
- \flonsraaeuudnudaunnsen........ egelsraliasu
- ietlymizesnunimAndithendnvinuazsnduloegslsadu. ...
- nsUTELiU Supplier ﬂ%y’qéwqmﬁﬁul,ﬁaﬂuiﬂ%fu SIT2L

v A

A1 Focus to @widAyAenistudin Ussiiullonuuasnadns

313  fmaanilewdsulssiy
Alternate 1ufanuuasudseidiu dadesnnmaiusnduioneiy vielifiezlsuraula nnsle
fanuildnd Mind map i Guideline Tunsanufiersezdieifounnus lunsdiiesdosnduanay
Uszinuiunisldmanu Atterate laaasldussminifiuly msizagyiliidsnan lulddeyalunis
Audit wagursassviliaaneuninuid esfulusa Auditor tesdne Avitheldffignde Mind map 7
anansavdu Guideline Useiaulunisanula

Froe ey Alternate WiaasuUsziiuay

- Tunsainladlguuui. e Aaviag1alsAsu.......

~Tunsamdused........... w5 vineenalsasu

Aanu Alternate  @sfid1AyAonsUuiin Useiiufinuuasnadns

314  fauiteagudnduls

v L2

wspaliagunnsiusuiviinnudnasmimsudsidgnamansiunaannUssguasusiuduiiney
14 = [ a o o .. 4 [ o = o a [ 1 v
e Jududaimungaudaiy Decision msagdeddumauisineun Soft uasdalaudedgnaiy
wazasUiielasiumaiinesusitlaifiausyasd
f0g19UD9A10 Decision Lieaguussinuy

- ANILTUTUIITEUUATINEOU. ... I WUUTRTAY

- MuEnazUsdusliliaeil Complain aeldsisasu.........

- yalvieazUliiladn n1snld meet objectives Ws...........

o .. a ao u A Y= @ ~ v 6
A101U Decision @Ng1AYABNITUUNN UILLAUNDULAEHAANT
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3.2 FEmsagunauasn1sdulalunis Audit (@9n CAR)

. A o & P Y = I3 % ~ & 1 &
NN3R3I960U (Audit) LWBAILIIMUUNULAINILADINNITAUTIVTINTBYES Lazdnsasuussinundy
v I Ay 9 - ) a v & a v & v 1Y) 1
Tounniesnideslsulsmsell irugafvainsasuradenluludaivassfedoinisnisusulse

wunistinadlvlny ssdmunganyievensniafensimuieg1eweiies

' I3 Y a ¢ = v & 1 ¢ v o A a &
@ﬂqﬂlﬁﬂmqﬂﬂqiﬁiﬂﬂmaﬂuLﬂm“l/lL‘UTEJ‘UL‘V]EJ‘U Immﬂ%mm‘m@q 4 LNUNATAUNETNANTUINTU
% ] 44 1y
%ammmmaﬂma

(3

1. WNEUTINIDY

o [

U1ang1u (Evidence base)

e

saa o ¥ & a

2. LNUNNBDINUYBLNR39 (Fact base: Risk)

saa o o

3. INNBeUIngUsTaAuetadAng (Objective's base)

da ,
321  nueifBaiundng1u (Evidence base)
I A v a o =3 Y ) o | o = a wa A
Junsesnaeuiinmsdedulatuaninetuediu ndngiuiilususssy wu duiin Msujua vise
£ < ¥ % a do v A ! vl v =2 [ & < [ L3
wnansteyailusiu FadsidAgyfelusgninimsasigeulatinstuiinnangumaiuluaisdnual
9nwy Tanuiiazdvdunaulumlaniell lunsaifiludinnstuiinfezfenlddivangiu fadulunis
g a v ' & < v ' Y . =
Fuasluii Ussau gasrvaeuliamisasnyssinudududana 118139 Nonconforming 3o

Observation la¢lalag

l‘dq o YV - .
322  INMUYNDINULRIN939 (Fact base: Risk)

a A

Jumsnsaaeuiidsnudnainuats Jgm vwiedsiiasaziduvesszuy Risk, Requirements uay
nszBuLIRngtefmua wieumudnguiiedstudefmuaresnsgiu manmndeunuuivinly
151@0150059d0UNT Y1 n30 key safety UesAanssNa1eqla ilmAnUszlesuiuesans tin
wunAalvilg iRan1siausEUL MInsaTasukULiiese Al raeuiiiustaunisel uesamsa

29903ANT WAy key safety 1@ @ed1aziSeanlaindunisnsiawuy “Achievement audit”

¢da o o '3 '3 i\ X 1
3.23  INuaNBNUIngUsEaenvaeeInns (Objective'’s base)

[ 1

Jun130539aeuNe198ninguszad 1Wmuneveseedns kagnseatewunfngdym Aanssuuas

U o

¥ o (3

FOAINUAYDIDIANT N1TATIVABULUUL LT UNITNTIVADUNIIENINTEUU Fact base 1nws1ziiAy

Favaulu key quality 39fifle Objectives and Target Huies

3.3 msUaussyun1s Audit (1ew0n Audit report)

M3Uszdanis Audit Wunszurumsiuuzihld Tnsunumlumsinsyssyndunihiives Lead
auditor S8 UKALRUTIT, HgnuUseiiiu e ldvnsuiaran1snga I@&iuﬁﬂszﬁ;mmmia Defense
somauazna Tned QUR 1ufaiuau naasuannisuszauazildesnidusioay ieudsls
WINIUNIIUEINANITATIA wazdaes18auil Auditors Mnvinuanansnunluean CAR; Corrective

Action Request lamusz Uy
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33.1  ARMTAANENYIeiveans Audit
NITIBNURANTT Audit Hunsiasanauauysaiiiogaeiu 3 inaeimeiulagldndnnis fie

Y

536U 1 Planning (En1s1aukudayin eniiunisussly)

5AU 2 Implement (fin15unasufjiAnasaly)

s¥AU 3 Result (Enasnsnnunsoly)

'
a

Lead auditor AB95189UNINTIN ALFINATIINULALNINTUIAIUNIVLIAIUAUN 3 LUUT tae
LARIUANG TULAZLAANAUTENBUYNATY
3.3.2  NUYINSARAY
) | a U a & ¥ \ ) Y & a I a A & v
nsaTranutaunnTeslag Nazdnaulaindudeunnses tu Tildwaninasinaisanin dsinuiule
¢l a

gnvim1Y step ve4 Plan, Implement uag Result Winaansianuigusmsimun lngdananinasi
1

1

'
a

Major criteria fAine dsinudu ldfivis Plan, Implement, Result Apvinszuulasguu
w1l 99 nvualdly 1SO 9001 Requirements 15 8319N15U YA A4

NOUIY

N a

Minor criteria fiflo Asfinudl Plan uslafl Implement waz Result Aou1an 15U UAN
\Jugusssumudefivua 1SO 9001
Observation fifto @afimudl Plan, Implement waldd Result daLau wioRnUsEiAY
Opportunity for improvement
2 a a v Y o ala a ° 1Y a X
fife ARl uaddeluzihiflunsnaziusslovdlaundsau lay

nauiviauniagaesgnszylilu Audit report Lawe

4) RAnelunansunumns Audit
mssanguazuindy 2-3 nduseviu neliuaduusun ieweudaiiandu dasie (Auditor) uaz]

9nn339 (Auditee)

nswiseudlun1s Audit visegn Audit lnsdzdeunisunseunsoiiensialuil Ae nszaualin Lite

v Audit Note vi3egunsaliiudeyala 9 uwuns Audit (Audit Plan) uazdesafiazsins Audit

A15919bUIAATUENNS Audit 21981935 nswuulnu asrvasvesls daaininazlasuainnis Audit

wssnAnY NsueRewingauieldlunig Audit

NMSATEUNTT Audit auuNy (Audit plan) 71127152 (Agendas) wagisn1snsunuun lagldivaia

N5NY NSAUAN NIFUNR N1sesuedeansiilinle nieunsagueny
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Foreword

Traditional medicines, particularly herbal medicines, have been increasingly used
worldwide during the last two decades. Unfortunately, the number of reports of patients
experiencing negative health consequences caused by the use of herbal medicines has also
been increasing. Analysis and studies have revealed a variety of reasons for such
problems. One of the major causes of reported adverse events is directly linked to the
poor quality of herbal medicines, including raw medicinal plant materials. It has
therefore been recognized that insufficient attention has been paid to the quality
assurance and control of herbal medicines.

By resolution WHA56.31 on traditional medicine, Member States requested WHO "to
provide technical support for development of methodology to monitor or ensure product
safety, efficiency and quality, preparation of guidelines, and promotion of exchange of
information”. WHO has developed a series of technical guidelines relating to the quality
control of herbal medicines of which these WHO guidelines on good agricultural and
collection practices (GACP) for medicinal plants are the latest. The guidelines provide a
detailed description of the techniques and measures required for the appropriate
cultivation and collection of medicinal plants and for the recording and documentation of
necessary data and information during their processing.

Despite such guidelines, there is still considerable disparity between knowledge and
implementation. For example, it is a difficult task to train farmers and other relevant
persons as producers, handlers and processors of medicinal plant materials. While
pharmaceutical and other companies are striving to meet the requirements for the quality
control of herbal medicines, they cannot force farmers, producers, handlers and
processors to follow good agricultural and collection practices for medicinal plants. The
training of farmers and other relevant persons is therefore one of many important
measures to be taken to ensure that good agricultural and collection practices are adopted
in order that medicinal plant materials of high quality are obtained.

Quality control directly impacts the safety and efficacy of herbal medicinal products.
Good agricultural and collection practices for medicinal plants is only the first step in
quality assurance, on which the safety and efficacy of herbal medicinal products directly
depend upon, and will also play an important role in the protection of natural resources
of medicinal plants for sustainable use. Until now, only the European Union and a few
countries, such as China and Japan have developed regional and national guidelines for
good agricultural and collection practices for medicinal plants.
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We believe that more countries will develop their own guidelines for the quality control
of medicinal plants based on the guidelines developed by WHO. However, there is still a
long way to go before such guidelines are implemented worldwide, and cooperative
efforts on the part of national authorities, including health, agricultural, trade and
research institutes, and nongovernmental organizations will be needed to enable us to
reach our goal.

Dr Xiaorui Zhang

Coordinator

Traditional Medicine (TRM)

Department of Essential Drugs and Medicines Policy (EDM)
World Health Organization
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General introduction

1. General introduction

1.1  Background

Interest in traditional systems of medicine and, in particular, herbal medicines, has
increased substantially in both developed and developing countries over the past two
decades. Global and national markets for medicinal herbs have been growing rapidly,
and significant economic gains are being realized. According to the Secretariat of the
Convention on Biological Diversity, global sales of herbal products totalled an estimated
US$ 60 000 million in 2000. As a consequence, the safety and quality of herbal medicines
have become increasingly important concerns for health authorities and the public alike

(1).

Some reported adverse events following the use of certain herbal medicines have been
associated with a variety of possible explanations, including the inadvertent use of the
wrong plant species, adulteration with undeclared other medicines and/or potent
substances, contamination with undeclared toxic and/or hazardous substances,
overdosage, inappropriate use by health-care providers or consumers, and interaction
with other medicines, resulting in an adverse drug interaction. Among those attributable
to the poor quality of finished products, some clearly result from the use of raw
medicinal plant materials that are not of a sufficiently high quality standard.

The safety and quality of raw medicinal plant materials and finished products depend on
factors that may be classified as intrinsic (genetic) or extrinsic (environment, collection
methods, cultivation, harvest, post-harvest processing, transport and storage practices).
Inadvertent contamination by microbial or chemical agents during any of the production
stages can also lead to deterioration in safety and quality. Medicinal plants collected from
the wild population may be contaminated by other species or plant parts through
misidentification, accidental contamination or intentional adulteration, all of which may
have unsafe consequences.

The collection of medicinal plants from wild populations can give rise to additional
concerns related to global, regional and/or local over-harvesting, and protection of
endangered species. The impact of cultivation and collection on the environment and
ecological processes, and the welfare of local communities should be considered. All
intellectual property rights with regard to source materials must be respected. WHO has
cooperated with other United Nations specialized agencies and international
organizations in dealing with the above-mentioned issues. Such cooperation will be
further strengthened through the development and the updating of relevant technical
guidelines in these areas.
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Safety and quality assurance measures are needed to overcome these problems and to
ensure a steady, affordable and sustainable supply of medicinal plant materials of good
quality. In recent years, good agricultural practices have been recognized as an important
tool for ensuring the safety and quality of a variety of food commodities, and many
Member States have established national good agricultural practice guidelines for a range
of foods. However, quality control for the cultivation and collection of medicinal plants
as the raw materials for herbal medicines may be more demanding than that for food
production; possibly for this reason, only China, the European Union, and Japan have
recently developed guidelines on good agricultural practices for medicinal plants
(Annexes 1, 2 and 3, respectively). Since their guidelines were established to meet the
requirements of specific regions or countries, they may not be universally applicable or
acceptable.

At a WHO Informal Meeting on Methodologies for Quality Control of Finished Herbal
Products, held in Ottawa, Canada from 20 to 21 July 2001, the entire process of production
of herbal medicines, from raw materials to finished herbal products, was reviewed. It was
recommended that WHO should give high priority to the development of globally
applicable guidelines to promote the safety and quality of medicinal plant materials
through the formulation of codes for good agricultural practices and good collection
practices for medicinal plants. It was envisaged that such guidelines would help to ensure
safety and quality at the first and most important stage of the production of herbal
medicines.

1.2  Objectives

Within the overall context of quality assurance, the WHO guidelines on good agricultural and
collection practices (GACP) for medicinal plants are primarily intended to provide general
technical guidance on obtaining medicinal plant materials of good quality for the
sustainable production of herbal products classified as medicines. They apply to the
cultivation and collection of medicinal plants, including certain post-harvest operations.
Raw medicinal plant materials should meet all applicable national and/or regional
quality standards. The guidelines therefore may need to be adjusted according to each
country’s situation.

The main objectives of these guidelines are to:

¢ contribute to the quality assurance of medicinal plant materials used as the source for
herbal medicines, which aims to improve the quality, safety and efficacy of finished
herbal products;

¢ guide the formulation of national and/or regional GACP guidelines and GACP
monographs for medicinal plants and related standard operating procedures; and

¢ encourage and support the sustainable cultivation and collection of medicinal plants
of good quality in ways that respect and support the conservation of medicinal plants
and the environment in general.
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These guidelines should be considered in conjunction with the existing documents and
publications relating to the quality assurance of herbal medicines and to the conservation
of medicinal plants (for details, see Bibliography below), for example:

- Good Manufacturing Practices for pharmaceutical products: main principles (2)

- Good manufacturing practices: supplementary guidelines for manufacture of herbal
medicinal products (3)

- Quality control methods for medicinal plant materials (4)

- Guide to good storage practices for pharmaceuticals (5)

- Good trade and distribution practices (GTDP) for pharmaceutical starting materials
(6)

- General guidelines for methodologies on research and evaluation of traditional medicine (7)

- Guidelines for the assessment of herbal medicines (8)

- WHO monographs on selected medicinal plants (9, 10)

-  WHO/IUCN/WWEF Guidelines on the conservation of medicinal plants (12).

In addition, these guidelines should be seen in the context of the relevant guidelines and
codes of practices developed by the Joint FAO/WHO Codex Alimentarius Commission,
particularly as medicinal plants may be subject to general requirements for foods under
some national and/or regional legislation. Examples of Codex Alimentarius texts that
may be applicable to medicinal plants include:

- Codex Alimentarius Code of Practice - General Principles of Food Hygiene (13)

- Codex Alimentarius Guidelines on production, processing, labelling and marketing of
organically produced foods (14)

- Codex Alimentarius Code of hygienic practice for spices and dried aromatic plants (15).

The WHO guidelines on good agricultural and collection practices (GACP) for medicinal plants
do not provide sufficient guidance for the production of organic herbal medicines, and other
national, regional and/or international guidelines should be consulted.

1.3 Structure

The guidelines are divided into five sections: section 1 provides a general introduction,
sections 2 and 3 discuss good agricultural practices for medicinal plants and good
collection practices for medicinal plants, respectively. Section 4 outlines common
technical aspects of good agricultural practices for medicinal plants and good collection
practices for medicinal plants, while section 5 considers other relevant issues. A glossary
for relevant terms used in these guidelines is provided in section 1. There are five
annexes, which set out a sample record for cultivated medicinal plants (Annex 5) and a
model structure for monographs on good agricultural practices for specific medicinal
plants (Annex 4), as well as national and regional documents on good agricultural
practices for medicinal plants from the People's Republic of China, the European Agency
for Evaluation of Medicinal Products, and Japan (Annexes 1, 2 and 3, respectively).
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14  Glossary

The terms used in these guidelines are defined below. The terms and their definitions
have been selected and adapted from other WHO documents and guidelines that are
widely used by WHO Member States. The citation numbers in parentheses following a
term refer to the publications, listed in the References below, from which that term has
been derived. The footnotes in this section refer to recommendations on the terminology
made by the participants in the WHO Consultation on Good Agricultural and Field
Collection Practices for Medicinal Plants (Geneva, 7-9 July 2003) for consideration when
those documents and guidelines are updated.

1.4.1. Terms relating to herbal medicines:

Contamination! (2)

The undesired introduction of impurities of a chemical or microbiological nature, or of
foreign matter, into or on to a starting material or intermediate during production,
sampling, packaging or repackaging, storage or transport.

Cross-contamination (2)
Contamination of a starting material, intermediate product or finished product by
another starting material or product during production.

Herbal medicines include herbs, herbal materials, herbal preparations and finished
herbal products. (7)

Herbs (7)

Herbs include crude plant material such as leaves, flowers, fruit, seed, stems,
wood, bark, roots, rhizomes or other plant parts, which may be entire, fragmented
or powdered.

Herbal materials? (7)

Herbal materials include, in addition to herbs, fresh juices, gums, fixed oils,
essential oils, resins and dry powders of herbs. In some countries, these materials
may be processed by various local procedures, such as steaming, roasting, or stir-
baking with honey, alcoholic beverages or other materials.

Herbal preparations (7)

Herbal preparations are the basis for finished herbal products and may include
comminuted or powdered herbal materials, or extracts, tinctures and fatty oils of
herbal materials. They are produced by extraction, fractionation, purification or
concentration or by other physical or biological processes. They also include

" The participants in the WHO Consultation on Good Agricultural and Field Collection Practices for
Medicinal Plants (Geneva, 7-9 July 2003) recommended that radioactive impurities should also be included
under contamination.

> The participants in the WHO Consultation on Good Agricultural and Field Collection Practices for
Medicinal Plants (Geneva, 7-9 July 2003) recommended that latexes, fats, and waxes should also be
included in herbal materials.
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preparations made by steeping or heating herbal materials in alcoholic beverages
and/or honey, or in other materials.

Finished herbal products (7)

Finished herbal products consist of herbal preparations made from one or more
herbs. If more than one herb is used, the term mixed herbal product can also be
used. Finished herbal products and mixed herbal products may contain excipients
in addition to the active ingredients. In some countries, herbal medicines may
contain, by tradition, natural organic or inorganic active ingredients that are not of
plant origin (e.g. animal materials and mineral materials). Generally, however,
finished products or mixed products to which chemically defined active
substances have been added, including synthetic compounds and/or isolated
constituents from herbal materials, are not considered to be herbal.

Medicinal plant materials See Herbal materials

Medicinal plant: A plant (wild or cultivated) used for medicinal purposes. (3)

1.4.2. Terms relating to medicinal plant cultivation and collection
activities:

The definitions below have been adapted from terms included in the glossary compiled by
the Food and Agriculture Organization of the United Nations (FAQ), available at the time
of preparation of these guidelines.’

Erosion

The process whereby water or wind moves soil from one location to another. Types of
erosion are (1) sheet and rill—a general washing away of a thin uniform sheet of soil, or
removal of soil in many small channels or incisions caused by rainfall or irrigation run-off;
(2) gully—channels or incisions cut by concentrated water run-off after heavy rains; (3)
ephemeral—a water-worn, short-lived or seasonal incision, wider, deeper and longer than a
rill, but shallower and smaller than a gully; and (4) wind—the carrying away of dust and
sediment by wind in areas of high prevailing winds or low annual rainfall.

Integrated pest management (IPM)

The careful integration of a number of available pest-control techniques that discourage
pest-population development and keep pesticides and other interventions to levels that are
economically justified and safe for human health and the environment. IPM emphasizes
the growth of a healthy crop with the least disruption to agro-ecosystems, thereby
encouraging natural pest-control mechanisms.

Landrace

In plant genetic resources, an early, cultivated form of a crop species, evolved from a wild
population, and generally composed of a heterogeneous mixture of genotypes.

Plant genetic resources

The reproductive or vegetative propagating material of: (1) cultivated varieties (cultivars)
in current use and newly developed varieties; (2) obsolete cultivars; (3) primitive cultivars

3 The glossary can be found at http://www.fao.org/glossary/
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(landraces);, (4) wild and weed species, near relatives of cultivated varieties; and (5)
special genetic stocks (including elite and current breeders’ lines and mutants).

Propagule
Any structure capable of giving rise to a new plant by asexual or sexual reproduction,
including bulbils, leaf buds, etc.

Standard operating procedure (SOP)
An authorized written procedure giving instructions for performing an operation.

Sustainable use

The use of components of biological diversity in a way and at a rate that does not lead to
the long-term decline of biological diversity, thereby maintaining its potential to meet the
needs and aspirations of present and future generations.
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2. Good agricultural practices for medicinal

plants

This section presents general guidelines on good agricultural practices for medicinal
plants. It describes general principles and provides technical details for the cultivation of
medicinal plants. It also describes quality control measures, where applicable.

21 Identification/authentication of cultivated medicinal plants

2.1.1 Selection of medicinal plants

Where applicable, the species or botanical variety selected for cultivation should be the
same as that specified in the national pharmacopoeia or recommended by other
authoritative national documents of the end-user's country. In the absence of such
national documents, the selection of species or botanical varieties specified in the
pharmacopoeia or other authoritative documents of other countries should be considered.
In the case of newly introduced medicinal plants, the species or botanical variety selected
for cultivation should be identified and documented as the source material used or
described in traditional medicine of the original country.

2.1.2 Botanical identity

The botanical identity - scientific name (genus, species, subspecies/variety, author, and
family) - of each medicinal plant under cultivation should be verified and recorded. If
available, the local and English common names should also be recorded. Other relevant
information, such as the cultivar name, ecotype, chemotype or phenotype, may also be
provided, as appropriate.

For commercially available cultivars, the name of the cultivar and of the supplier should
be provided. In the case of landraces collected, propagated, disseminated and grown in a
specific region, records should be kept of the locally named line, including the origin of
the source seeds, plants or propagation materials.

2.1.3 Specimens

In the case of the first registration in a producer’s country of a medicinal plant or where
reasonable doubt exists as to the identity of a botanical species, a voucher botanical
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specimen should be submitted to a regional or national herbarium for identification.
Where possible, a genetic pattern should be compared to that of an authentic specimen.
Documentation of the botanical identity should be included in the registration file.

2.2  Seeds and other propagation materials

Seeds and other propagation materials should be specified, and suppliers of seeds and
other propagation materials should provide all necessary information relating to the
identity, quality and performance of their products, as well as their breeding history,
where possible. The propagation or planting materials should be of the appropriate
quality and be as free as possible from contamination and diseases in order to promote
healthy plant growth. Planting material should preferably be resistant or tolerant to biotic
or abiotic factors.

Seeds and other propagation materials used for organic production should be certified as
being organically derived. The quality of propagation material — including any
genetically modified germplasm - should comply with regional and/or national
regulations and be appropriately labelled and documented, as required.

Care should be taken to exclude extraneous species, botanical varieties and strains of
medicinal plants during the entire production process. Counterfeit, substandard and
adulterated propagation materials must be avoided.

2.3  Cultivation

Cultivation of medicinal plants requires intensive care and management. The conditions
and duration of cultivation required vary depending on the quality of medicinal plant
materials required. If no scientific published or documented cultivation data are
available, traditional methods of cultivation should be followed, where feasible.
Otherwise a method should be developed through research.

The principles of good plant husbandry, including appropriate rotation of plants selected
according to environmental suitability, should be followed, and tillage should be adapted
to plant growth and other requirements.

Conservation Agriculture (CA) techniques should be followed where appropriate,
especially in the build-up of organic matter and conservation of soil humidity.
Conservation Agriculture also includes “no-tillage” systems.*

* Conservation Agriculture (CA) aims to conserve, improve and make more efficient use of natural resources
through integrated management of available soil, water and biological resources combined with external
inputs. It contributes to environmental conservation as well as to enhanced and sustained agricultural
production. It can also be referred to as resource-efficient/resource- effective agriculture. More information
can be found at www.fao.org/ag/AGS/AGSE/main.htm
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2.3.1 Site selection

Medicinal plant materials derived from the same species can show significant differences
in quality when cultivated at different sites, owing to the influence of soil, climate and
other factors. These differences may relate to physical appearance or to variations in their
constituents, the biosynthesis of which may be affected by extrinsic environmental
conditions, including ecological and geographical variables, and should be taken into
consideration.

Risks of contamination as a result of pollution of the soil, air or water by hazardous
chemicals should be avoided. The impact of past land uses on the cultivation site,
including the planting of previous crops and any applications of plant protection
products, should be evaluated.

2.3.2 Ecological environment and social impact

The cultivation of medicinal plants may affect the ecological balance and, in particular,
the genetic diversity of the flora and fauna in surrounding habitats. The quality and
growth of medicinal plants can also be affected by other plants, other living organisms
and by human activities. The introduction of non-indigenous medicinal plant species into
cultivation may have a detrimental impact on the biological and ecological balance of the
region. The ecological impact of cultivation activities should be monitored over time,
where practical.

The social impact of cultivation on local communities should be examined to ensure that
negative impacts on local livelihood are avoided. In terms of local income- earning
opportunities, small-scale cultivation is often preferable to large-scale production, in
particular if small-scale farmers are organized to market their products jointly. If large-
scale medicinal plant cultivation is or has been established, care should be taken that local
communities benefit directly from, for example, fair wages, equal employment
opportunities and capital reinvestment.

2.3.3 Climate

Climatic conditions, for example, length of day, rainfall (water supply) and field
temperature, significantly influence the physical, chemical and biological qualities of
medicinal plants. The duration of sunlight, average rainfall, average temperature,
including daytime and night-time temperature differences, also influence the
physiological and biochemical activities of plants, and prior knowledge should be
considered.
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2.34 Soil

The soil should contain appropriate amounts of nutrients, organic matter and other
elements to ensure optimal medicinal plant growth and quality. Optimal soil conditions,
including soil type, drainage, moisture retention, fertility and pH, will be dictated by the
selected medicinal plant species and/or target medicinal plant part.

The use of fertilizers is often indispensable in order to obtain large yields of medicinal
plants. It is, however, necessary to ensure that correct types and quantities of fertilizers
are used through agricultural research. In practice, organic and chemical fertilizers are
used.

Human excreta must not be used as a fertilizer owing to the potential presence of
infectious microorganisms or parasites. Animal manure should be thoroughly composted
to meet safe sanitary standards of acceptable microbial limits and destroyed by the
germination capacity of weeds. Any applications of animal manure should be
documented. Chemical fertilizers that have been approved by the countries of cultivation
and consumption should be used.

All fertilizing agents should be applied sparingly and in accordance with the needs of the particular
medicinal plant species and supporting capacity of the soil. Fertilizers should be applied in such a
manner as to minimize leaching.

Growers should implement practices that contribute to soil conservation and minimize
erosion, for example, through the creation of streamside buffer zones and the planting of
cover crops and "green manure" (crops grown to be ploughed in), such as alfalfa.

2.3.5 Irrigation and drainage

Irrigation and drainage should be controlled and carried out in accordance with the
needs of the individual medicinal plant species during its various stages of growth.
Water used for irrigation purposes should comply with local, regional and/or national
quality standards. Care should be exercised to ensure that the plants under cultivation
are neither over- nor under-watered.

In the choice of irrigation, as a general rule, the health impact of the different types of irrigation
(various forms of surface, sub-surface or overhead irrigation), particularly on the risks of increased
vector-borne disease transmission, must be taken into account.

2.3.6 Plant maintenance and protection

The growth and development characteristics of individual medicinal plants, as well as the
plant part destined for medicinal use, should guide field management practices. The
timely application of measures such as topping, bud nipping, pruning and shading may
be used to control the growth and development of the plant, thereby improving the
quality and quantity of the medicinal plant material being produced.
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Any agrochemicals used to promote the growth of or to protect medicinal plants should
be kept to a minimum, and applied only when no alternative measures are available.
Integrated pest management should be followed where appropriate. When necessary,
only approved pesticides and herbicides should be applied at the minimum effective
level, in accordance with the labelling and/or package insert instructions of the
individual product and the regulatory requirements that apply for the grower and the
end-user countries. Only qualified staff using approved equipment should carry out
pesticide and herbicide applications. All applications should be documented. The
minimum interval between such treatments and harvest should be consistent with the
labelling and/or package insert instructions of the plant protection product, and such
treatments should be carried out in consultation and with the by agreement of the buyer
of the medicinal plants or medicinal plant materials. Growers and producers should
comply with maximum pesticide and herbicide residue limits, as stipulated by local,
regional and/or national regulatory authorities of both the growers” and the end-users’
countries and/or regions. International agreements such as the International Plant
Protection Convention> and Codex Alimentarius should also be consulted on pesticide
use and residues.

2.4 Harvest

Medicinal plants should be harvested during the optimal season or time period to ensure
the production of medicinal plant materials and finished herbal products of the best
possible quality. The time of harvest depends on the plant part to be used. Detailed
information concerning the appropriate timing of harvest is often available in national
pharmacopoeias, published standards, official monographs and major reference books.
However, it is well known that the concentration of biologically active constituents varies
with the stage of plant growth and development. This also applies to non-targeted toxic
or poisonous indigenous plant ingredients. The best time for harvest (quality peak
season/time of day) should be determined according to the quality and quantity of
biologically active constituents rather than the total vegetative yield of the targeted
medicinal plant parts. During harvest, care should be taken to ensure that no foreign
matter, weeds or toxic plants are mixed with the harvested medicinal plant materials.

Medicinal plants should be harvested under the best possible conditions, avoiding dew,
rain or exceptionally high humidity. If harvesting occurs in wet conditions, the harvested
material should be transported immediately to an indoor drying facility to expedite
drying so as to prevent any possible deleterious effects due to increased moisture levels,
which promote microbial fermentation and mould.

Cutting devices, harvesters, and other machines should be kept clean and adjusted to
reduce damage and contamination from soil and other materials. They should be stored
in an uncontaminated, dry place or facility free from insects, rodents, birds and other
pests, and inaccessible to livestock and domestic animals.

> More information on the International Plant Protection Convention is available via the Internet at
http://www.ippc.int/IPP/default.htm

11



WHO guidelines on good agricultural and collection practices (GACP) for medicinal plants

Contact with soil should be avoided to the extent possible so as to minimize the microbial
load of harvested medicinal plant materials. Where necessary, large drop cloths,
preferably made of clean muslin, may be used as an interface between the harvested
plants and the soil. If the underground parts (such as the roots) are used, any adhering
soil should be removed from the medicinal plant materials as soon as they are harvested.
The harvested raw medicinal plant materials should be transported promptly in clean,
dry conditions. They may be placed in clean baskets, dry sacks, trailers, hoppers or other
well-aerated containers and carried to a central point for transport to the processing
facility.

All containers used at harvest should be kept clean and free from contamination by
previously harvested medicinal plants and other foreign matter. If plastic containers are
used, particular attention should be paid to any possible retention of moisture that could
lead to the growth of mould. When containers are not in use, they should be kept in dry
conditions, in an area that is protected from insects, rodents, birds and other pests, and
inaccessible to livestock and domestic animals.

Any mechanical damage or compacting of the raw medicinal plant materials, as a
consequence, for example, of overfilling or stacking of sacks or bags, that may result in
composting or otherwise diminish quality should be avoided. Decomposed medicinal
plant materials should be identified and discarded during harvest, post-harvest
inspections and processing, in order to avoid microbial contamination and loss of
product quality.

2.5 Personnel

Growers and producers should have adequate knowledge of the medicinal plant
concerned. This should include botanical identification, cultivation characteristics and
environmental requirements (soil type, soil pH, fertility, plant spacing and light
requirements), as well as the means of harvest and storage.

All personnel (including field workers) involved in the propagation, cultivation, harvest
and post-harvest processing stages of medicinal plant production should maintain
appropriate personal hygiene and should have received training regarding their hygiene
responsibilities.

Only properly trained personnel, wearing appropriate protective clothing (such as
overalls, gloves, helmet, goggles, face mask), should apply agrochemicals.

Growers and producers should receive instruction on all issues relevant to the protection
of the environment, conservation of medicinal plant species, and proper agricultural

stewardship.

For further information, see section 4.7.
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3. Good collection practices for medicinal
plants

This section describes the general strategies and basic methods for small- and large-scale
collection of fresh medicinal plant materials. Collection practices should ensure the long-
term survival of wild populations and their associated habitats. Management plans for
collection should provide a framework for setting sustainable harvest levels and describe
appropriate collection practices that are suitable for each medicinal plant species and
plant part used (roots, leaves, fruits, etc.). Collection of medicinal plants raises a number
of complex environmental and social issues that must be addressed locally on a case-by-
case basis. It is acknowledged that these issues vary widely from region to region and
cannot be fully covered by these guidelines.

More guidance can be found in the WHO/IUCN/WWEF Guidelines on the conservation of
medicinal plants (12), which are currently under revision to deal comprehensively with the
sustainable use and conservation of medicinal plants.

3.1 Permission to collect

In some countries, collection permits and other documents from government authorities
and landowners must be obtained prior to collecting any plants from the wild. Sufficient
time for the processing and issuance of these permits must be allocated at the planning
stage. National legislation, such as national “red” lists, should be consulted and
respected.

For medicinal plant materials intended for export from the country of collection, export
permits, phytosanitary certificates, Convention on International Trade in Endangered
Species of Wild Fauna and Flora (CITES) permit(s) (for export and import), CITES
certificates (for re-export), and other permits must be obtained, when required.

3.2 Technical planning

Prior to initiating a collection expedition, the geographical distribution and population
density of the target medicinal plant species should be determined. Distance from home
base and quality of the target plant(s) available are factors to be considered. When the
collection sites have been identified, local and/or national collection permits should be
obtained, as indicated in section 3.1.

Essential information on the target species (taxonomy, distribution, phenology, genetic

diversity, reproductive biology and ethnobotany) should be obtained. Data about
environmental conditions, including topography, geology, soil, climate and vegetation at

13
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the prospective collecting site(s), should be collated and presented in a collection
management plan.

Research on the morphology of the target medicinal plant species and variability of its
populations should be carried out in order to develop a “search image” for the species.
Copies of photographs and other illustrations of the target medicinal plant(s) from books
and herbarium specimens, and ethnographical information (common or local names) of
the target species and plant parts are useful field instruments, especially for untrained
workers. Botanical keys and other taxonomic identification aids are useful at collection
sites where either related species, or unrelated species of similar morphological
characteristics, may be found.

Rapid, safe and dependable transportation to carry personnel, equipment, supplies and
collected medicinal plant materials should be arranged in advance.

A collection team familiar with good collecting techniques, transport, and handling of
equipment and medicinal plant materials, including cleaning, drying and storage, should
be assembled. Training of personnel should be conducted regularly. The responsibilities
of all those involved in collection should be clearly set out in a written document. All
stakeholders, in particular, manufacturers, traders and government, are accountable for
the conservation and management of the targeted medicinal plant species.

The social impact of field collection on local communities should be examined and the
ecological impact of field collection activities should be monitored over time. The stability
of the natural habitat(s) and the maintenance of sustainable populations of the target
species in the collection area(s) must be ensured.

3.3  Selection of medicinal plants for collection

Where applicable, the species or botanical variety selected for collection should be the
same as that specified in the national pharmacopoeia or recommended by other
authoritative national documents of the end-user's country, as the source for the herbal
medicines concerned. In the absence of such national documents, the selection of species
or botanical varieties specified in the pharmacopoeia or other authoritative documents of
other countries should be considered. In the case of newly introduced medicinal plants,
the species or botanical variety selected for collection should be identified and
documented as the source material used or described in traditional medicine in original
countries.

Collectors of medicinal plants and producers of medicinal plant materials and herbal
medicines should prepare botanical specimens for submission to regional or national
herbaria for authentication. The voucher specimens should be retained for a sufficient
period of time, and should be preserved under proper conditions. The name of the
botanist or other experts who provided the botanical identification or authentication
should be recorded. If the medicinal plant is not well known to the community, then
documentation of the botanical identity should be recorded and maintained.
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3.4 Collection

Collection practices should ensure the long-term survival of wild populations and their
associated habitats. The population density of the target species at the collection site(s)
should be determined and species that are rare or scarce should not be collected. To
encourage the regeneration of source medicinal plant materials, a sound demographic
structure of the population has to be ensured. Management plans should refer to the
species and the plant parts (roots, leaves, fruits, etc.) to be collected and should specify
collection levels and collection practices. It is incumbent on the government or
environmental authority to ensure that buyers of collected plant material do not place the
collected species at risk.

Medicinal plant materials should be collected during the appropriate season or time
period to ensure the best possible quality of both source materials and finished products.
It is well known that the quantitative concentration of biologically active constituents
varies with the stage of plant growth and development. This also applies to non-targeted
toxic or poisonous indigenous plant ingredients. The best time for collection (quality peak
season or time of day) should be determined according to the quality and quantity of
biologically active constituents rather than the total vegetative yield of the targeted
medicinal plant parts.

Only ecologically non-destructive systems of collection should be employed. These will
vary widely from species to species. For example, when collecting roots of trees and
bushes, the main roots should not be cut or dug up, and severing the taproot of trees and
bushes should be avoided. Only some of the lateral roots should be located and collected.
When collecting species whose bark is the primary material to be used, the tree should
not be girdled or completely stripped of its bark; longitudinal strips of bark along one
side of the tree should be cut and collected.

Medicinal plants should not be collected in or near areas where high levels of pesticides
or other possible contaminants are used or found, such as roadsides, drainage ditches,
mine tailings, garbage dumps and industrial facilities which may produce toxic
emissions. In addition, the collection of medicinal plants in and around active pastures,
including riverbanks downstream from pastures, should be avoided in order to avoid
microbial contamination from animal waste.

In the course of collection, efforts should be made to remove parts of the plant that are
not required and foreign matter, in particular toxic weeds. Decomposed medicinal plant
materials should be discarded.

In general, the collected raw medicinal plant materials should not come into direct
contact with the soil. If underground parts (such as the roots) are used, any adhering soil
should be removed from the plants as soon as they are collected. Collected material
should be placed in clean baskets, mesh bags, other well aerated containers or drop cloths
that are free from foreign matter, including plant remnants from previous collecting
activities.
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After collection, the raw medicinal plant materials may be subjected to appropriate
preliminary processing, including elimination of undesirable materials and contaminants,
washing (to remove excess soil), sorting and cutting. The collected medicinal plant
materials should be protected from insects, rodents, birds and other pests, and from
livestock and domestic animals.

If the collection site is located some distance from processing facilities, it may be
necessary to air or sun-dry the raw medicinal plant materials prior to transport.

If more than one medicinal plant part is to be collected, the different plant species or
plant materials should be gathered separately and transported in separate containers.
Cross-contamination should be avoided at all times.

Collecting implements, such as machetes, shears, saws and mechanical tools, should be
kept clean and maintained in proper condition. Those parts that come into direct contact
with the collected medicinal plant materials should be free from excess oil and other
contamination.

3.5 Personnel

Local experts responsible for the field collection should have formal or informal practical
education and training in plant sciences and have practical experience in fieldwork. They
should be responsible for training any collectors who lack sufficient technical knowledge
to perform the various tasks involved in the plant collection process. They are also
responsible for the supervision of workers and the full documentation of the work
performed. Field personnel should have adequate botanical training, and be able to
recognize medicinal plants by their common names and, ideally, by their scientific (Latin)
names.

Local experts should serve as knowledgeable links between non-local people and local
communities and collectors. All collectors and local workers involved in the collection
operation should have sufficient knowledge of the species targeted for collection and be
able to distinguish target species from botanically related and/or morphologically similar
species. Collectors should also receive instructions on all issues relevant to the protection
of the environment and the conservation of plant species, as well as the social benefits of
sustainable collection of medicinal plants.

The collection team should take measures to ensure the welfare and safety of staff and
local communities during all stages of medicinal plant sourcing and trade. All personnel
must be protected from toxic and dermatitis-causing plants, poisonous animals and
disease-carrying insects. Appropriate protective clothing, including gloves, should be
worn when necessary.

For further information, see section 4.7.
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4. Common technical aspects of good
agricultural practices for medicinal plants
and good collection practices for medicinal
plants

4.1 Post-harvest processing

4.1.1 Inspection and sorting

Raw medicinal plant materials should be inspected and sorted prior to primary
processing. The inspection may include:

¢ visual inspection for cross-contamination by untargeted medicinal plants and/or
plant parts;

¢ visual inspection for foreign matter;

¢ organoleptic evaluation, such as: appearance, damage, size, colour, odour, and
possibly taste.

4.1.2 Primary processing

Appropriate measures of primary processing are dependent on the individual materials.
These processes should be carried out in conformity with national and/or regional
quality standards, regulations and norms. In some cases, purchasers may request that
specific protocols are followed. These protocols should also comply with national and/or
regional regulatory requirements that apply in the producer and the purchaser countries.

As far as possible, standard operating procedures should be followed. If modifications
are made, they should be justified by adequate test data demonstrating that the quality of
the medicinal plant material is not diminished.

Harvested or collected raw medicinal plant materials should be promptly unloaded and
unpacked upon arrival at the processing facility. Prior to processing, the medicinal plant
materials should be protected from rain, moisture and any other conditions that might
cause deterioration. Medicinal plant materials should be exposed to direct sunlight only
where there is a specific need for this mode of drying.
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Medicinal plant materials that are to be used in the fresh state should be
harvested/collected and delivered as quickly as possible to the processing facility in
order to prevent microbial fermentation and thermal degradation. The materials may be
stored under refrigeration, in jars, in sandboxes, or using enzymatic and other
appropriate conservation measures immediately following harvest/collection and during
transit to the end-user. The use of preservatives should be avoided. If used, they should
conform to national and/or regional regulations for growers/collectors and end-users.

Medicinal plant materials that are to be employed fresh should be stored under
refrigeration, in jars, in sandboxes, or using enzymatic or other appropriate conservation
measures, and transported to the end-user in the most expeditious manner possible. The
use of preservatives should be avoided. If used, this should be documented and they
should conform to national and/or regional regulatory requirements in both the source
country and the end-user country.

All medicinal plant materials should be inspected during the primary-processing stages
of production, and any substandard products or foreign matter should be eliminated
mechanically or by hand. For example, dried medicinal plant materials should be
inspected, sieved or winnowed to remove discoloured, mouldy or damaged materials, as
well as soil, stones and other foreign matter. Mechanical devices such as sieves should be
regularly cleaned and maintained.

All processed medicinal plant materials should be protected from contamination and
decomposition as well as from insects, rodents, birds and other pests, and from livestock
and domestic animals.

4.1.3 Drying

When medicinal plant materials are prepared for use in dry form, the moisture content of
the material should be kept as low as possible in order to reduce damage from mould
and other microbial infestation. Information on the appropriate moisture content for
particular medicinal plant materials may be available from pharmacopoeias or other
authoritative monographs.

Medicinal plants can be dried in a number of ways: in the open air (shaded from direct
sunlight); placed in thin layers on drying frames, wire-screened rooms or buildings; by
direct sunlight, if appropriate; in drying ovens/rooms and solar dryers; by indirect fire;
baking; lyophilization; microwave; or infrared devices. When possible, temperature and
humidity should be controlled to avoid damage to the active chemical constituents. The
method and temperature used for drying may have a considerable impact on the quality
of the resulting medicinal plant materials. For example, shade drying is preferred to
maintain or minimize loss of colour of leaves and flowers; and lower temperatures
should be employed in the case of medicinal plant materials containing volatile
substances. The drying conditions should be recorded.

In the case of natural drying in the open air, medicinal plant materials should be spread
out in thin layers on drying frames and stirred or turned frequently. In order to secure
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adequate air circulation, the drying frames should be located at a sufficient height above
the ground. Efforts should be made to achieve uniform drying of medicinal plant
materials and so avoid mould formation.

Drying medicinal plant material directly on bare ground should be avoided. If a concrete
or cement surface is used, medicinal plant materials should be laid on a tarpaulin or other
appropriate cloth or sheeting. Insects, rodents, birds and other pests, and livestock and
domestic animals should be kept away from drying sites.

For indoor drying, the duration of drying, drying temperature, humidity and other
conditions should be determined on the basis of the plant part concerned (root, leaf, stem,
bark, flower, etc.) and any volatile natural constituents, such as essential oils.

If possible, the source of heat for direct drying (fire) should be limited to butane, propane
or natural gas, and temperatures should be kept below 60 °C.¢ If other sources of fire are
used, contact between those materials, smoke and medicinal plant material should be
avoided.

4.1.4 Specific processing

Some medicinal plant materials require specific processing to: improve the purity of the
plant part being employed; reduce drying time; prevent damage from mould, other
microorganisms and insects; detoxify indigenous toxic ingredients; and enhance
therapeutic efficacy. Common specific processing practices include pre-selection, peeling
the skins of roots and rhizomes, boiling in water, steaming, soaking, pickling, distillation,
fumigation, roasting, natural fermentation, treatment with lime and chopping. Processing
procedures involving the formation of certain shapes, bundling and special drying may
also have an impact on the quality of the medicinal plant materials.

Antimicrobial treatments of medicinal plant materials (raw or processed) by various
methods, including irradiation, must be declared and the materials must be labelled as
required. Only suitably trained staff using approved equipment should carry out such
applications, and they should be conducted in accordance with standard operating
procedures and national and/or regional regulations in both the grower/collector
country and the end-user country. Maximum residue limits, as stipulated by national
and/or regional authorities, should be respected.

4.1.5 Processing facilities

The following elements should be considered when establishing a quality assurance
system and be adapted to the different steps of production and production sites.

6 Reference: Heber W. Youngken. Textbook of Pharmacognosy, 6" ed. (16).
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Location

Facilities should preferably be located in areas that are free from objectionable odours,
smoke, dust or other contaminants, and are not subject to flooding.

Roadways and areas used by wheeled vehicles

Roadways and areas serving the establishment, within its boundaries or in the immediate vicinity,
should have a hard paved surface suitable for wheeled vehicles. There should be adequate drainage,
and provision should be made for cleaning.

Buildings

Buildings should be of sound construction and maintained in good repair. Dirty areas,
such as those used for drying and milling, must be isolated from clean areas, preferably
in separate buildings. All construction materials should be such that they do not transmit
any undesirable substance to medicinal plant materials. Once construction is completed,
construction materials should not emit toxic vapours. The use of materials that cannot be
adequately cleaned and disinfected, such as wood, should be avoided unless they would
clearly not be a source of contamination.

Buildings should be designed to:

¢ provide adequate working space and storage room to allow for satisfactory
performance of all operations;

¢ facilitate efficient and hygienic operations by allowing a regulated flow in processing
from the arrival of the raw medicinal plant materials at the premises to the dispatch
of the processed medicinal plant materials;

¢ permit appropriate control of temperature and humidity;

permit the separation by partition or other means of processes that may cause cross-

contamination, especially to isolate dirty areas (drying and milling) from clean areas;

permit control of access to different sections, where appropriate;

permit easy and adequate cleaning and facilitate proper supervision of hygiene;

prevent the entry of environmental contaminants such as smoke, dust, etc.;

prevent the entrance and harbouring of pests, livestock and domesticated animals;

where appropriate, prevent direct sunlight from entering a particular section.

L 4
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Medicinal plant material handling areas

¢ Floors, where appropriate, should be of waterproof, non-absorbent, washable, non-
slip and non-toxic material, without crevices, and should be easy to clean and
disinfect. Where appropriate, floors should slope sufficiently for liquids to drain into
trapped outlets.

¢ Wialls, where appropriate, should be covered with waterproof, non-absorbent and
washable materials, sealed and free from insects, and should be light coloured. Up to
a height appropriate for handling operations, they should be smooth and without
crevices, and should be easy to clean and disinfect. Where appropriate, angles
between walls, between walls and floors, and between walls and ceilings should also
be sealed and covered to facilitate cleaning.

¢ Ceilings should be designed, constructed and finished so as to prevent the
accumulation of dirt and minimize condensation, mould development and flaking,
and should be easy to clean.
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¢ Windows and other openings should be constructed so as to avoid accumulation of dirt,
and those that open should be fitted with insect-proof screens. Screens should be
easily removable for cleaning and kept in good repair. Internal window sills, if
present, should be sloped to prevent use as shelves.

¢ Doors should have smooth, non-absorbent surfaces and, where appropriate, be self-
closing and close-fitting.

¢ Stairs, lift cages and auxiliary structures such as platforms, ladders and chutes should be
situated and constructed so as not to cause contamination to medicinal plant
materials. Chutes should be constructed with inspection and cleaning hatches.

¢ QOverhead structures and fittings should be installed in such a manner as to avoid
contamination of medicinal plant materials (both raw and processed) by condensation
and drip, and should be protected to prevent contamination in case of breakage. They
should not hamper cleaning operations. They should be insulated, where appropriate,
and be designed and finished so as to prevent the accumulation of dirt and to
minimize condensation, mould development and flaking. They should be easy to
clean.

¢ Living quarters, food preparation and eating areas, changing facilities, toilets and areas where
animals are kept should be completely separated from and should not open directly on
to medicinal plant material handling areas.

Water supply

An ample supply of water, under adequate pressure and at suitable temperature, should
be available with appropriate facilities for its storage, where necessary, and distribution,
and with proper protection against contamination.

¢ Ice should be made from potable water; it should be manufactured, handled and
stored so as to protect it against contamination.

¢ Steam used in direct contact with medicinal plant materials or surfaces in contact with
medicinal plant materials should contain no substances that may be hazardous to
health or may contaminate the medicinal plant materials.

¢ Non-potable water used for steam production, refrigeration, fire control and other
similar purposes not connected with processing should be carried in completely
separate pipes, identifiable preferably by colour, and with no cross-connection with
or back siphonage into the system carrying potable water.

¢ Potable water should be used for washing and wet sterilization procedures.

Effluent and waste disposal

Facilities should have an effective effluent and waste disposal system, which should at all times be
maintained in good order and repair. All effluent pipes (including sewerage systems) should be
large enough to carry peak loads and should be constructed so as to avoid contamination of potable
water supplies.

Changing facilities and toilets

Adequate, suitable and conveniently located changing facilities and toilets should be
provided. Toilets should be designed so as to ensure hygienic removal of waste matter.
These areas should be well lit, ventilated and, where appropriate, heated. Hand-washing
facilities with warm or hot and cold water, a suitable hand-cleaning preparation and
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hygienic means of drying should be provided adjacent to toilets and located so that
employees have to pass them when returning to the processing area. Elbow-operated
taps are desirable and, where hot and cold water is available, mixer taps should be fitted.
If paper towels are supplied, a sufficient number of towel dispensers and waste
receptacles should be provided near to each washing facility. Notices should be posted
directing personnel to wash their hands after using the toilet.

Hand-washing facilities in processing areas

Adequate and conveniently located facilities for hand-washing and a hygienic means of
drying should be provided whenever the process demands. Where appropriate, facilities
for hand disinfection should also be provided. Warm or hot and cold water and a suitable
hand-cleaning preparation should be provided. Elbow-operated taps are desirable and,
where hot and cold water is available, mixer taps should be fitted. If paper towels are
supplied, a sufficient number of towel dispensers and waste receptacles should be
provided adjacent to each washing facility. The facilities should be furnished with
properly trapped waste pipes leading to drains.

Disinfection facilities

Where appropriate, adequate facilities for cleaning and disinfection of working
implements and equipment should be provided. These facilities should be constructed of
corrosion-resistant materials, should be easy to clean, and should be fitted with hot and
cold water supplies.

Lighting 7

Adequate natural or artificial lighting should be fitted throughout the facility. Where
appropriate, the lighting should not alter colours and the intensity should be not less
than:

¢ 540 lux at all inspection points
¢ 220 lux in work rooms
¢ 110 lux in other areas.

Lighting fixtures and light bulbs suspended over medicinal plant materials at any stage of
processing should be of a safety type and protected to prevent contamination of the
medicinal plant materials in case of breakage.

Ventilation

Adequate ventilation should be provided to prevent excessive heat, steam condensation
and dust and to remove contaminated air. Air should never flow from a dirty area to a
clean area. Ventilator openings should be provided with a screen or other protective
enclosure of non-corrosive material. Screens should be easily removable for cleaning.

7 These values have been adapted from Codex Alimentarius Code of Practice - General Principles of Food
Hygiene (13).
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Storage of waste and unusable materials

Facilities should be provided for the storage of waste and unusable materials prior to
removal from the premises. These facilities should be designed so as to prevent access to
the waste or unusable materials by pests and to avoid contamination of medicinal plant
materials, potable water, equipment and buildings of the premises. Clearly marked waste
bins should be provided and emptied daily.

4.2 Bulk packaging and labelling

Processed medicinal plant materials should be packaged as quickly as possible to prevent
deterioration of the product and to protect against unnecessary exposure to potential pest
attacks and other sources of contamination.

Continuous in-process quality control measures should be implemented to eliminate
substandard materials, contaminants and foreign matter prior to and during the final
stages of packaging. Processed medicinal plant materials should be packaged in clean,
dry boxes, sacks, bags or other containers in accordance with standard operating
procedures and national and/or regional regulations of the producer and the end-user
countries. Materials used for packaging should be non-polluting, clean, dry and in
undamaged condition and should conform to the quality requirements for the medicinal
plant materials concerned. Fragile medicinal plant materials should be packaged in rigid
containers. Whenever possible, the packaging used should be agreed upon between
supplier and buyer.

Reusable packaging material such as jute sacks and mesh bags should be well cleaned
(disinfected) and thoroughly dried prior to reuse, so as to avoid contamination by
previous contents. All packaging materials should be stored in a clean and dry place that
is free from pests and inaccessible to livestock, domestic animals and other sources of
contamination.

A label affixed to the packaging should clearly indicate the scientific name of the
medicinal plant, the plant part, the place of origin (cultivation or collection site), the
cultivation or collection date and the names of the grower/collector and the processor,
and quantitative information. The label should also contain information indicating
quality approval and comply with other national and/or regional labelling requirements.

The label should bear a number that clearly identifies the production batch. Additional
information about the production and quality parameters of the medicinal plant materials
may be added in a separate certificate, which is clearly linked to the package carrying the
same batch number.

Records should be kept of batch packaging, and should include the product name, place

of origin, batch number, weight, assignment number and date. The records should be
retained for a period of three years or as required by national and/or regional authorities.
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4.3 Storage and transportation

Conveyances used for transporting bulk medicinal plant materials from the place of
production to storage for processing should be cleaned between loads. Bulk transport,
such as ship or rail cars, should be cleaned and, where appropriate, well ventilated to
remove moisture from medicinal plant materials and to prevent condensation.

Organically grown medicinal plant materials should be stored and transported separately
or in a manner that ensures their integrity.

Appropriate security measures should be applied to the storage and transport of
medicinal plant materials that are potentially toxic or poisonous.

Whenever required and when possible, fresh medicinal plant materials should be stored
at appropriate low temperatures, ideally at 2-8 °C; frozen products should be stored at
less than —20 °C.

Fumigation against pest infestation should be carried out only when necessary, and
should be carried out by licensed or trained personnel. Only registered chemical agents
authorized by the regulatory authorities of the source country and the countries of
intended end-use should be used. All fumigation, fumigation agents, and dates of
application should be documented. When freezing or saturated steam is used for pest
control, the humidity of the materials should be checked after treatment.

44  Equipment

4.4.1 Materials

All equipment and utensils used in the handling of medicinal plants should be made of materials
that do not transmit toxic substances, odour or taste, are non-absorbent, are resistant to corrosion
and are capable of withstanding repeated cleaning and disinfection. Surfaces should be smooth and
free from pits and crevices. The use of wood and other materials that cannot be adequately cleaned
and disinfected should be avoided, except when their use would clearly not be a source of
contamination. The use of different metals in such a way that contact corrosion may occur should
be avoided.

4.4.2 Design, construction and installation

All equipment and utensils should be designed and constructed so as to prevent hygienic
hazards and permit easy and thorough cleaning and disinfection. Where practicable, they
should be accessible for visual inspection. Stationary equipment should be installed in
such a manner as to permit easy access and thorough cleaning.
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Containers for unusable materials or waste should be leak-proof, constructed of metal or
other suitable impervious materials, should be easy to clean or be disposable, and should
close securely.

All refrigerated spaces should be equipped with temperature measurement or recording
devices.

4.4.3 Identification

Equipment used for waste or unusable medicinal plant materials should be identified and
not be used for usable medicinal plant materials.

4.5 Quality assurance

Compliance with quality assurance measures should be verified through regular auditing
visits to cultivation or collection sites and processing facilities by expert representatives of
producers and buyers and through inspection by national and/or local regulatory
authorities.

4.6 Documentation

Standard operating procedures should be adopted and documented. All processes and
procedures involved in the production of medicinal plant materials and the dates on
which they are carried out should be documented. An example of a cultivation record is
provided in Annex 5. The types of information that should be collected include:

¢ seeds and other propagation materials

¢ propagation

¢ cultivation or collection site

¢ crop rotation at the site

¢ cultivation

¢ application of fertilizers, growth regulators, pesticides and herbicides

¢ unusual circumstances that may influence the quality (including chemical
composition) of the medicinal plant materials (e.g. extreme weather conditions,
exposure to hazardous substances and other contaminants, or pest outbreaks)

¢ harvest or collection

¢ all processing

¢ transportation

¢ storage

¢ application of fumigation agents.

Multiple sets of good herbarium specimens should be prepared and preserved for
confirmation of plant identity and reference use. A photographic record (including film,
video, or digital images) of the cultivation or collection site and the medicinal plants
under cultivation or collection should be made, whenever possible.
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All agreements between the grower or collector, processor and purchaser, and intellectual
property and benefit-sharing agreements should be recorded.

Batch numbers should unambiguously and clearly identify all batches from each
cultivation or collection area. Assignment of batch numbers should take place at an early
stage of production. Collected and cultivated medicinal plant materials should carry
different batch numbers.

Where applicable, the results of audits should be documented in an audit report which
contains copies of all documents, analysis reports, and local, national and/or regional
regulations, and which are stored according to their requirements.

4.7 Personnel (growers, collectors, producers, handlers, processors)

4.7.1 General

All personnel should receive adequate botanical and agricultural or collection training.
All personnel required to apply agrochemicals should be trained in their use. Producers
and collectors should receive adequate training and possess sufficient knowledge about
appropriate harvesting and techniques employed for plant maintenance and protection
for the medicinal plants to be cultivated.

To avoid deterioration of harvested medicinal plant materials during the post-harvest
handling and primary processing stages, proper training of all personnel involved is
required.

Personnel should be instructed on all relevant issues regarding environmental protection,
the conservation of plant species and proper soil management to conserve fields for
cultivation and for soil erosion control. The prevention of environmental degradation is
an essential requirement to ensure the sustainable long-term use of medicinal plants
resources.

National and/or regional regulations governing labour should be respected in the
employment of staff for all phases of medicinal plant materials production.

4.7.2 Health, hygiene and sanitation

All production of medicinal plant materials by agriculture and collection should conform
to national and/or regional regulations on safety, materials handling, sanitation and
hygiene.

All those involved in the handling and processing of cultivated or collected medicinal

plants should in all processing procedures comply with national and/or regional
regulations on hygiene.
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All personnel should be protected from contact with toxic or potentially allergenic herbs
by means of adequate protective clothing, including gloves.

Health status

All personnel known, or suspected, to be suffering from or to be a carrier of a disease or
illness likely to be transmitted through medicinal plant material, should not be allowed to
enter any harvest, production or processing area if there is a likelihood of their
contaminating medicinal plant materials. Any persons suffering from diseases or
symptoms of illness should immediately report to the management. A medical
examination of personnel should be carried out if clinically or epidemiologically
indicated.

Illness and injuries

All personnel with open wounds, inflammations or skin diseases should be suspended
from work or required to wear protective clothing and gloves until full recovery. Persons
suffering from known airborne or food-borne communicable diseases, including
dysentery and diarrhoea, should be suspended from work in all areas of production and
processing, in accordance with local and/ or national regulations.

Health conditions that should be reported to the management for consideration
regarding medical examination and/or possible exclusion from handling of medicinal
plant materials include: jaundice, diarrhoea, vomiting, fever, sore throat with fever,
visibly infected lesions (boils, cuts, etc.) and discharges from the ear, nose or eye. Any
personnel who have cuts or wounds and are permitted to continue working should cover
their injuries with suitable waterproof dressings.

Personal cleanliness

Personnel who handle medicinal plant materials should maintain a high degree of
personal cleanliness, and, where appropriate, wear suitable protective clothing and
gloves, including head covering and footwear.

Personnel should always wash their hands at the start of handling activities, after using
the toilet, and after handling medicinal plant materials or any contaminated material.

Personal behaviour

Smoking and eating should not be permitted in medicinal plant processing areas.
Personnel who handle medicinal plant materials should refrain from behaviours that
could result in contamination of the materials, for example, spitting, sneezing or
coughing over unprotected materials.

Personal effects such as jewellery, watches or other items should not be worn or brought

into areas where medicinal plant materials are handled if they pose a threat to the safety
or quality of the materials.
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Visitors

Visitors to processing and handling areas should wear appropriate protective clothing
and adhere to all of the personal hygiene provisions mentioned above.

28



Other relevant issues

5. Other relevant issues

5.1 Ethical and legal considerations

The cultivation, collection and harvesting of medicinal plants, as well as the post-harvest
processing of medicinal plant materials, must be carried out in accordance with legal and
environmental requirements and with the ethical codes or norms of the community and
country in which the activities take place. The provisions of the Convention on Biological
Diversity must be respected.

5.1.1 Intellectual property rights and benefits-sharing

Agreements on the return of immediate and/or long-term benefits and compensation for
the use of source medicinal plant materials must be discussed and concluded, in writing,
prior to collection or cultivation. Contract cultivation of medicinal plants from
propagation materials obtained from indigenous medicinal plants of a given country may
carry varying degrees of property rights. The issue of rights of access to genetic resources
is more complex, especially if the propagation materials have a long history as an item of
international commerce, and are not indigenous to a given country.

5.1.2 Threatened and endangered species

Medicinal plants that are protected by national and international laws, such as those
listed in national “red” lists, may be collected only by relevant permission according to
national and/or international laws. The provisions of the Convention on International
Trade in Endangered Species of Wild Fauna and Flora (CITES) must be complied with.
Endangered medicinal plant species must be sourced only in accordance with national
and/or regional legislation.

When medicinal plant materials from threatened, endangered or protected medicinal
plant species are obtained through cultivation, they should be accompanied by
appropriate documentation in accordance with national and/or regional regulations, to
certify that no such medicinal plant materials collected from the wild are included.
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5.2 Research needs

A national and/or regional inventory of medicinal plants may facilitate the identification
of medicinal plants used by communities (including endangered species), outline their
distribution and assess their abundance. It can also be used as a tool in tackling questions
concerning intellectual property rights issues. Member States are encouraged to establish
such inventories.

Research is greatly needed to improve the agronomy of cultivated medicinal plants,
promote the exchange of information on agricultural production and investigate the
social and environmental impact of medicinal plant cultivation and collection.

Data sheets and monographs should be developed on medicinal plants that take into
account the particular situation of regions and countries. Such information materials can
be useful instruments for promoting technical advancement. General as well as specific
education and training materials should be developed for local growers and collectors of
medicinal plants.
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Pharmaceutical Supervision on 18 March 2002, is hereby issued and will come into force

on 1 June 2002.

Director-General

17 April 2002
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Good Agricultural Practice
for Traditional Chinese Medicinal Materials
(Trial Edition)

Chapter 1 General Provisions

Article 1 The purpose of this document is to standardize the production of
traditional Chinese medicinal material, guarantee its quality, and facilitate the
standardization and modernization of traditional Chinese medicines.

Article 2 This document elucidates the basic guidelines for the production
and quality control of traditional Chinese medicinal material which are applicable to the
entire production process of traditional Chinese medicinal material, including both herbs
and animal parts for medicinal use, by manufacturers of traditional Chinese medicinal
material.

Article 3 Manufacturers should adopt measures for standardized
management and quality surveillance, conserve natural medicinal resources and the
ecological environment, and follow the principle of “maximizing sustainable output”, so
as to ensure sustainable use of resources.

Chapter I  Ecological Environment of Production Sites

Article 4 Following the principle of optimizing the suitability of production
sites for traditional Chinese medicinal material, manufacturers should make the best of
existing conditions and rationalize overall arrangements.

Article 5 The environmental conditions of production sites for traditional
Chinese medicinal material should conform to relevant national standards:

The atmospheric conditions should meet the B level standard for atmospheric
environment quality; the soil should meet the B level standard for soil quality; water for
irrigation should meet the quality standard for agricultural irrigation water; and drinking
water for animals intended for medicinal use should meet the quality standard of
drinking water for human consumption.

Article 6 Farms breeding animals intended for medicinal use should satisfy
the needs of animal populations in relation to ecological factors, as well as corresponding
conditions for life and reproduction.

Chapter 111 Seeds and Propagation Material
Article 7 The species, subspecies, variety or type of bred animals, cultivated

herbs or those collected from wild life which are intended for medicinal use should be
accurately identified with both the Chinese name and the scientific name recorded.

Article 8 A system of inspection and disease control should be enforced for
seeds, fungal spores and propagation material during their production, storage and
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transportation processes, so as to ensure quality and prevent the spread of plant diseases,
insect pests and weeds, and to prevent the trading and distribution of substandard seeds,
fungal spores and propagation material.

Article 9 The introduction and domestication of animals used for medicinal
purposes should be in accordance with the habits of these animals. Care should be taken
to protect the animals from physical and sensory injury during trapping and
transportation. Stringent epidemic control measures must be carried out for the
introduction of animal species, with a specific period of quarantine and observation.

Article 10 Efforts should be made to improve the selection and breeding of
fine varieties of traditional Chinese medicinal material by developing designated sites for
the production of high quality medicinal material and conserving animal and plant
resources used for medicinal purposes.

Chapter 1V Management of Cultivation and Animal Husbandry
Section One Management in Cultivation of Medicinal Herbs
Article 11 Appropriate areas for cultivation should be identified and

corresponding agricultural practices determined on the basis of the specific requirements
for growth and development of medicinal herbs.

Article 12 The type, timing and quantity of fertilization should be determined
by the nutritional requirements of medicinal herbs and the supporting capacity of the soil.
The type of fertilizer used should be largely organic in nature, while limited use may be
made of chemical fertilizer according to the needs of various species of medicinal herbs
for their growth and development.

Article 13 It is permissible to use farm manure which has been thoroughly
composted to meet harm-free sanitary standards. It is prohibited to use urban household
garbage, industrial and hospital wastes or human faeces as fertilizer.

Article 14 Timely and proper irrigation and drainage should be carried out in
accordance with the pattern of water requirements for medicinal herbs during different
periods of growth and development, as well as with climatic conditions and soil
dampness, so as to maintain good soil ventilation.

Article 15 In consideration of the growth and development characteristics of
medicinal herbs as well as the different parts to be used, field management should be
enhanced by the timely application of cultivation measures, such as topping, nipping
buds, pruning and shading, so as to control the growth and development of the plant,
increase production and keep the quality at a stable level.

Article 16 Comprehensive prevention and control strategies should be used
against diseases and insect pests which affect medicinal herbs. If it is necessary to apply
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pesticides, the smallest effective dosage should be used and highly effective, low-toxicity
and low-residue pesticides should be selected in accordance with the provisions of the
Regulations for Pesticide Management in the People’s Republic of China, so as to reduce
pesticide residue and pollution by heavy metals, and protect the ecological environment.

Section Two Management of Animal Husbandry for Medicinal Purposes

Article 17 Methods and practices of animal husbandry should be identified on
the basis of such characteristics as the living environment, food habits and behaviour of
animals intended for medicinal purposes and their ability to adapt to the environment,
and corresponding animal husbandry regulations and management systems should be
determined.

Article 18 Animal feed should be scientifically prepared and given at regular
intervals in regular quantities according to the patterns of seasonal and daily activity as
well as the different life cycles and physiological characteristics of the animals intended
for medicinal purposes. Supplements such as fine feed, vitamins, minerals and other
essential additives should be given at appropriates times and in appropriate quantities,
but no additives containing hormones or hormone-like substances should be given. The
feed and additives should not cause pollution.

Article 19 In animal husbandry for medicinal purposes, the timing and
frequency of water supply should be determined with conditions such as the season, air
temperature and ventilation in mind. Herbivores should, as far as possible, meet their
needs for water through eating large quantities of green and juicy fodder.

Article 20 Fixed structures with adequate space and necessary safety facilities
should be set up in accordance with the resting habits, behaviour and other characteristics
of animals intended for medicinal purposes.

Article 21 Animals should be raised in a clean environment. A disinfection
system should be established, and appropriate disinfectants should be selected for regular
disinfection of sites and equipment used in animal husbandry. Management of personnel
with access to such sites should be strengthened.

Article 22 Disease control in animals intended for medicinal purposes should
mainly rely on prevention, including vaccination at regular intervals.

Article 23 Animal husbandry quarters should be rationally designed with
consideration given to appropriate population density in the case of gregarious animals. If
sick animals are found, they should be promptly put into quarantine. Animals suffering
from infectious diseases should be immediately put to death and incinerated or deeply
buried.
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Article 24 The composition and structure of animal populations should be
determined in accordance with animal husbandry plans and breeding needs, and
turnovers should be made at appropriate intervals.

Article 25 It is prohibited to produce traditional Chinese medicinal materials
from intoxicated or diseased animals intended for medicinal purposes.

Chapter V. Harvesting and Primary Processing

Article 26 The principle of “maximizing sustainable output” should be
adhered to in the collection of wild or semi-wild medicinal herbs, with planned
cultivation of wild herbs, collection rotation and periods of protected growth, so as to
facilitate biological propagation and resource renewal.

Article 27 The appropriate harvesting time (including harvesting seasons and
years) and methods should be identified in accordance with the quality of the product
and the yield of the plants per unit area or number of animals raised, and with
consideration of factors such as conventional harvesting practices.

Article 28 Machinery and instruments used for harvesting should be clean,
free of contamination and kept in a dry place free of insects, rodents and livestock.

Article 29 During harvesting and primary processing, efforts should be made,
as far as possible, to remove non-medicinal parts and foreign objects, in particular weeds
and toxic substances, and to discard damaged or rotten parts.

Article 30 After harvesting, the medicinal parts should be subject to
appropriate processing, such as selection, washing, cutting, or trimming. When drying is
required, they should be promptly dried by way of appropriate measures and techniques.
The temperature and humidity should be controlled to avoid pollution of the medicinal
material or damage to active ingredients.

Article 31 Fresh products may be stored by refrigeration, in sand, in jars, by
biological conservation and other appropriate conservation methods. The use of
conservatives and preservatives should be avoided to the extent possible, and, if their use
is requisite, it should conform to relevant national regulations on food additives.

Article 32 Processing sites should be clean, well ventilated, and have the
facilities for protection against sunlight, rain, rodents, insects and livestock.

Article 33 Conventional methods should be used for processing genuine
medicinal material. If modifications are made, adequate testing data should be provided
and the quality of the medicinal material should not be affected.
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Chapter VI Packaging, Transportation and Storage

Article 34 Inspection is necessary before packaging to eliminate substandard
products and foreign objects. Packaging should be done in accordance with standard
operational regulations and records should be kept of batch packaging, including the
product name, specifications, origin, batch number, weight, packaging assignment
number and packaging date.

Article 35 The material used for packaging should be clean, dry, non-polluted,
undamaged and in conformity with the quality requirements for the medicinal material.

Article 36 The product name, specifications, origin, batch number, packaging
date and manufacturer should be indicated on each package of medicinal material, and
there should also be a label indicating quality approval.

Article 37 Fragile medicinal material should be packaged in strong boxes; toxic,
narcotic and valuable medicinal material should be specially packaged with corresponding labels.

Article 38 In the case of bulk transport, medicinal material should not be
placed in the vicinity of toxic or noxious substances or those which may affect the taste or
smell of the material. Transport containers should be relatively well aerated to maintain
dryness, and there should be means of protection against humidity.

Article 39 Storage facilities for medicinal material should be well aerated, dry and
protected from light, and, when necessary, be supplied with air-conditioning and humidity control
equipment as well as facilities to protect against rodents, insects and livestock. The floor should be
tidy, without cracks and easy to clean.

Medicinal material should be stored on shelves which keep the material a
sufficient distance from the walls; measures should be taken to prevent the occurrence of
pest infestation, mould formation, rotting or loss of oil; and inspections should be carried
out at regular intervals.

While using conventional methods of storage, attention should be given at the same time to
the selective use of modern and novel storage technology and new equipment.

Chapter VII Quality Control

Article 40 Quality control departments should be set up by manufacturers to
oversee the supervisory management and quality control of the entire production process
of traditional Chinese medicinal material, and should be supplied with staff, sites,
instruments and equipment corresponding to the scale of production and the inspection
requirements for the products.

Article 41 The principal functions of the quality control department are:
1. Environmental surveillance and hygiene control;
2. Inspecting production resources, packaging material and medicinal
material, and issuing inspection reports;
3. Developing training programmes and supervising their implementation;
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4. Preparing and managing quality control documentation, and managing all
kinds of original records concerning production, packaging and inspection,
etc.

Article 42 Before packaging, an inspection should be made of each batch of
medicinal material by the quality control department on the basis of national standards
for traditional Chinese medicinal material or standards reviewed and approved by the
authorities. The extent of the inspection should at least include the properties and
identification of the medicinal material, foreign matter, moisture content, ash content and
content of ash insoluble in acids, seepage, marker substances or content of active
ingredients. Restrictions on the content of pesticide residue, heavy metals and
microorganisms should be in line with national standards and relevant regulations.

Article 43 Inspection reports should be signed by personnel who carried out
the inspection and persons in charge of the quality control department. Such inspection
reports should be placed on file.

Article 44 Sub-standard traditional Chinese medicinal material is not to be
distributed and sold.

Chapter VIII Personnel and Equipment

Article 45 Persons in charge of technological matters at production sites for
medicinal material should have received at least two years of higher education in
pharmacy or agronomy, animal husbandry or other relevant fields, and should have
practical experience in the production of medicinal material.

Article 46 Persons in charge of quality control departments should have
completed at least two years of higher education, and should have experience in the
quality control of medicinal material.

Article 47 All personnel involved in the production of traditional Chinese
medicinal material should have a basic understanding of Chinese pharmacy, agronomy or
animal husbandry, and should have received training in production techniques, safety
and hygiene. Personnel working in the fields should have good knowledge of cultivation
techniques, particularly the use of pesticides and protection techniques; personnel
involved in animal husbandry should have a good understanding of animal husbandry
techniques.

Article 48 Personnel involved in processing, packaging and inspection should
receive medical check-ups at regular intervals. Persons suffering from infectious diseases,
skin disease or open wounds should not be allowed to perform functions which involve
direct contact with medicinal material. Specific persons should be designated by the
manufacturer to be responsible for inspecting environmental sanitation and personnel
hygiene.
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Article 49 Relevant personnel involved in the production of traditional
Chinese medicinal material should receive training and be examined at regular intervals.

Article 50 Production sites for traditional Chinese medicinal material should
be furnished with toilets or washrooms, and excreta should not lead to pollution of the
environment and the products.

Article 51 The extent of application and precision of instruments, meters,
measuring tools and weighing equipment used in production and inspection at
production sites should be in line with the requirements for production and inspection.
Such equipment should carry clearly marked labels indicating their status, and be

regularly calibrated.
Chapter IX Documentation
Article 52 Manufacturers should have standard operational regulations for

production management and quality control.

Article 53 There should be detailed records kept of the entire production
process for each kind of traditional Chinese medicinal material, with photographs or
pictures when necessary. The records should include:

1. The origin of seeds, fungal spores and propagation material;

2. Production techniques and processes:

(1) The planting time, quantity and area of medicinal herbs; the growth of
seedlings, transplantation, the kind of fertilizer used, and the time,
amount and method of its use; the type of pesticide used - including
insecticides, fungicides and herbicides - and the amount, time and
method of its use.

(2) In the case of animals intended for medicinal purposes, daily records of
animal husbandry, turnover plans, records of selection and breeding,
records of births and the production of eggs, records of diseased cases,
death reports, death registration forms, statistical forms for disease
control and vaccination, feed preparation forms, feed consumption
records, pedigree registration forms, offspring identification forms, etc.;

(3) The time of collection, collected amount, fresh weight, processing,
drying, reduced weight after drying, transportation, and storage of
medicinal parts;

(4) Meteorological data and micro-climatic records;

(5) Evaluation of the quality of the medicinal material: records of the
properties and inspection results of the medicinal material.

Article 54 All original records, production plans and records of their
implementation, contracts and written agreements should be put on file and kept for at
least 5 years. Files and archives should be maintained by designated persons.
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Chapter X Supplementary Articles
Article 55 Glossary:

(1) Traditional Chinese medicinal material refers to raw medicinal
material produced by primary processing at the place of origin after collecting the
medicinal parts of plants and animals intended for medicinal purposes.

(2) Manufacturers of traditional Chinese medicinal material refer to
enterprises of a certain scale which follow certain procedures in the production process,
such as the cultivation of medicinal herbs or animal husbandry, primary processing,
packaging and storage of medicinal material.

3) Maximizing sustainable output refers to the maximum output of
sustainable production (collection) with no harm caused to the ecological environment.
4) Genuine medicinal material refers to traditional Chinese medicinal

material with specific properties, originating from specific locations or produced through
specific production techniques and processing methods.

@) Seeds, fungal spores and propagation material refer to parts,
tissues and cells of plants as well as hyphae and fungal seeds which can be used for
propagation; and breeding stock, young animals and eggs.

(6) Comprehensive prevention and control of diseases and insect
pests refers to keeping the harm caused by diseases and insect pests below the economic
threshold by appropriately implementing biological, agricultural and chemical methods
as well as other effective ecological measures that are safe, efficient, affordable, easy to
use, and suitable for local conditions with an overall view of biological and environmental
circumstances and based on the principle of giving priority to prevention, so as to achieve
the aim of improving economic efficiency and increasing ecological benefits.

(7) Semi-wild animals and plants intended for medicinal purposes
refer to wild animals and plants intended for medicinal purposes or those which have
reverted to wild life, but which have been subject to appropriate human care and
management, such as intertilling, weeding, fertilization or feeding.

Article 56 The power of interpreting this present document lies with the State
Administration of Pharmaceutical Supervision.

Article 57 The provisions of this document shall come into force on 1 June
2002.
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Annex 2. Points to Consider on Good
Agricultural and Collection Practice for
Starting Materials of Herbal Origin
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The views presented in this document are those of the HMPWP, which has been
created as a forum for exchange of experience in the field of herbal medicinal
products. This document is released for the purposes of transparency and has no
legal force with respect to Directive 2001/83/EC.
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General note:

The EMEA Working Party on Herbal Medicinal Products hereby acknowledges the fact
that the document on "Good Agricultural Practice (GAP)" issued by the European Herb
Growers Association (Europam) of 5 August 1998 has formed the basis for this document.

This guidance replaces previous comments released by the working party:

Comments on the Draft Directive on the Good Manufacturing Practice (GMP)
Guide for Starting Materials of Medicinal Products and Inspection of
Manufacturers (EMEA/HMPWP/17/99).

Comments on the document Good Agricultural Practice (GAP) from the European
Herb Growers Association (Europam) of 5 August 1998 (EMEA/HMPWP/18/99).

POINTS TO CONSIDER ON GOOD AGRICULTURAL AND COLLECTION PRACTICE

FOR STARTING MATERIALS OF HERBAL ORIGIN
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1. INTRODUCTION

Examples of adulteration of medicinal plants/herbal drugs with toxic herbal drugs
demonstrate the need to establish good manufacturing practice for herbal starting
materials. The concept of Good Manufacturing Practice for the manufacture, processing,
packaging and storage of Active Pharmaceutical Ingredients (APIs) should thus also
apply to medicinal plants/herbal drugs.

In the case of herbal drug preparations the production and primary processing of the
medicinal plant/herbal drug has a direct influence on the quality of the API. Due to the
inherent complexity of naturally grown medicinal plants/herbal drugs and the limited
analytical techniques to characterise constituents solely by chemical or biological means,
reproducible quality of starting materials of herbal origin requires an adequate quality
assurance system for the collection and/or cultivation, harvest and primary processing.

Collection in wild habitats, often in developing countries, presents special problems,
especially with regard to confusion with similar plants, environmental damage, lack of
control and poorly qualified personnel.

The following "Points to Consider" on good agricultural and collection practice does not
fall directly under GMP guidelines in the traditional sense. However, these considerations
should be used as a basis for the establishment of such an appropriate quality assurance
system.

2.  GENERAL

21 This "Points to Consider" document is intended to address the specific
concerns of growing, collecting and primary processing of medicinal
plants/herbal drugs that are used for medicinal purposes. It addresses
specific issues associated with agricultural production and collection of
medicinal plants/herbal drugs in the wild. These considerations should be
read in connection with GMP guidelines for APIs and should apply to all
methods of production including organic production in accordance with
regional and/or national regulations. These provide additional standards for
the production and processing of medicinal plants/herbal drugs insofar as
they mainly focus on identifying those critical production steps that are
needed to ensure good quality.

22 The main aim is to ensure consumer safety by establishing appropriate
quality standards for medicinal plants/herbal drugs. Especially important
aspects are that medicinal plants/herbal drugs:

- are produced hygienically, in order to reduce microbiological load to a
minimum,

- are handled with care so that medicinal plants/herbal drugs are not
adversely affected during collection, cultivation, processing and
storage.
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2.3

During the course of the production process medicinal plants/herbal drugs
and their preparations are exposed to a large number of microbiological and
other contaminants. This "Points to Consider" provides recommendations for
producers to reduce contamination to a minimum.

These "Points to Consider" are intended for all participants from primary
producers to traders and processors.

Therefore, producers, traders and processors of medicinal plants/herbal
drugs should comply with these considerations, document all relevant
activities in batch documentation and demand that their partners do
likewise, unless it can be justified otherwise.

Growers and collectors of medicinal plants/herbal drugs must insure that
they avoid damage to existing wildlife habitats. CITES (Convention on
International Trade in Endangered species of Wild Fauna and Flora) must be
adhered to.

QUALITY ASSURANCE

Agreements between producers and buyers of medicinal plants/herbal drugs with
regard to quality such as content of active principle, macroscopical and olfactory
properties, limit values for microbial contamination, chemical residues and heavy
metals etc., must be based on recognised regional and/ or national specifications and
should be laid down in written form.

PERSONNEL AND EDUCATION

41

4.2

43

44

4.5

All primary processing procedures should fully conform with regional
and/or national guidelines on food hygiene and personnel entrusted with
handling of medicinal plants/herbal drugs should be required to have a high
degree of personal hygiene (including personnel working in the field) and
have received adequate training regarding their hygiene responsibilities.

The welfare of all staff involved in growing and processing should be
ensured.

Personnel must be protected from contact with toxic or potentially allergenic
medicinal plants/herbal drugs by means of adequate protective clothes.

Persons suffering from known infectious diseases transmittable via food,
including diarrhoea, or being transmitters of such diseases, must be
suspended from areas where they are in contact with medicinal
plants/herbal drugs, according to regional and/or national regulations.

Persons with open wounds, inflammations and skin-infections should be
suspended from areas where the plant processing takes place or should have
to wear appropriate protective clothing/gloves until their complete
recuperation.
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4.6 Personnel should receive adequate botanical training before performing
tasks that require this knowledge.

4.7 Collectors must have sufficient knowledge of the plant they have to collect.
This includes identification, characteristics and habitat requirements such as
shade, humidity, soil etc. The collectors must be able to differentiate between
the collected species and botanically related and/or morphologically similar
species to avoid any risk to public health. Collectors should have sufficient
knowledge about the best time to harvest and harvesting technique and the
importance of primary processing to guarantee the best possible quality.

4.8 If collectors are without sufficient knowledge, a local supervisor should
guarantee the education, supervision and documentation.

49 It is advisable to educate all personnel dealing with the medicinal
plant/herbal drug and all those engaged in its cultivation regarding
cultivation techniques including the appropriate use of herbicides and
pesticides.

410 Collectors of medicinal plants/herbal drugs should be instructed on all
issues relevant to the protection of the environment and conservation of
plant species. This will include information on regulations related to
protected species.

BUILDING AND FACILITIES

5.1 Buildings used in the processing of harvested medicinal plants/herbal drugs
must be clean, as well as thoroughly aerated and must never be used for
housing livestock.

52 Buildings must provide adequate protection for the harvested medicinal
plants/herbal drugs against birds, insects, rodents and domestic animals. In
all storage and processing areas suitable pest control measures such as baits
and electric insect killing machines must be operated and maintained by
professionally qualified staff or contractors.

53 It is recommended that the packaged medicinal plant/herbal drug be stored:
- in buildings with concrete or similar easy to clean floors,
- on pallets,
- with a sufficient distance from the wall,
- well separated from other herbal drugs to avoid cross-contamination.
Organic products must be stored separately.

54 Buildings where plant processing is carried out must have changing facilities

as well as toilets including hand-washing facilities, according to regional
and/or national regulations.
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EQUIPMENT

Equipment used in plant cultivation and processing should:

6.1

6.2

6.3

Be clean, regularly serviced and oiled to ensure good working order and
mounted, where applicable, in an easily accessible way. Furthermore,
machinery used in fertiliser and pesticide application must be regularly
calibrated.

Those machine parts that are in direct contact with the harvested medicinal
plant/herbal drugs, must be cleaned after use to ensure that remaining
residue does not result in subsequent cross-contamination.

The equipment should be made from appropriate materials so that cross-
contamination of medicinal plants/herbal drug with chemicals and other
non-desirable substances is prevented.

DOCUMENTATION

7.1

7.2

7.3

7.4

7.5

7.6

7.7

All processes and procedures that could affect the quality of the product
must be documented.

Extraordinary circumstances during the growth period that may influence
the chemical composition of the medicinal plant/herbal drug such as
extreme weather conditions and pests, particularly in the harvest period
must be documented.

For cultivated medicinal plants/herbal drugs all processing steps have to be
documented including the location of cultivation. Field records showing
previous crops and plant protect products used should be maintained by all
growers.

For cultivated medicinal plants/herbal drugs, it is essential to document the
type, quantity and the date of harvest as well as the chemicals and other
substances used during production such as fertilizers, pesticides, herbicides
and growth promoters.

The application of fumigation agents must be documented.

The geographic location of the collection area and the harvest period should
be described as precise as possible.

All batches from each designated area should be unambiguously and
unmistakably identified by batch number. Assignment of batch number
should take place at an early stage. Collected and cultivated medicinal
plant/herbal drug material should carry different batch numbers.
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7.8 Batches from different geographical areas shall be mixed only if it can be
guaranteed that the mixture itself will be homogenous. Such processes
should be well documented.

7.9 All agreements (production guidelines, contracts etc.) between producer or
collector and buyer should be in written form. It should be documented that
cultivation, harvesting and production have been performed in accordance
with these agreements. Minimum information included in the
documentation should cover geographical location, country of origin and
responsible producer.

710  The results of audits should be documented in an audit report (copies of all
documents, audit reports, analysis reports) to be stored for a minimum of 10
years.

SEEDS AND PROPAGATION MATERIAL

8.1 Seeds should be verified botanically, indicating genus, species,
variety/cultivar/chemotype and origin and should be traceable. The same
applies to vegetatively propagated medicinal plants. Seeds and/or
vegetatively propagated medicinal plants used in organic production have to
be certified as organic. The starting material should be as free as possible
from pests and diseases in order to guarantee healthy plant growth. Species
resistant or tolerant to disease should preferably be used.

8.2 The presence of different species, varieties or different plant parts has to be
controlled during the entire production process, and such adulteration
should be avoided. The use of genetically modified medicinal plants or seeds
must comply with regional and/or national regulation

CULTIVATION

Different Standing Operating Procedures may be acceptable depending on whether
conventional or organic methods of cultivation are employed. However, care
should be taken to avoid any environmental impact. The principles of good crop
husbandry must be followed including appropriate rotation of crops.

9.1 Soil and fertilisation
911 Medicinal plants should not be grown in soil contaminated with
sludge, heavy metals, residues, plant protection products or other
chemicals etc. Any chemicals used in the growth or protection of the
crop should be kept to a minimum.
9.1.2 Manure applied should be thoroughly composted and should be void

of human faeces.
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9.2

9.3

913 All other fertilising agents should be applied sparingly and in
accordance with the needs of the particular species. Fertilisers should
be applied in such a manner as to minimise leaching.

Irrigation

921  TIrrigation should be controlled and carried out according to the
needs of the medicinal plant.

922 Water wused in irrigation should comply with
regional /national quality standards.

Crop maintenance and plant protection.
931  Tillage should be adapted to plant growth and requirements.

93.2  Pesticide and herbicide applications should be avoided as far as
possible. When necessary approved plant protection products
should be applied at the minimum effective level in accordance
with the recommendations from the manufacturer and authorities.
The application should be carried out only by qualified staff using
approved equipment. The minimum interval between such
treatment and harvest time must be stipulated by the buyer or be
consistent with recommendations from the manufacturer of the
plant protection product. Regional and/or national regulations on
maximum residue limits in the European Pharmacopoeia, European
Directives, Codex Alimentarius etc should be complied with.

COLLECTION

10.1

10.2

10.3

10.4

Individuals should be designated to identify and verify collected medicinal
plants/herbal drugs and to supervise collectors. (see 4.7 and 4.8)

Collection must be carried out in compliance with existing regional and
national and/or national species conservation legislation.  Collection
methods must not damage the growth environment ensuring optimum
conditions for regeneration of the medicinal plant/herbal drug harvested.

Medicinal plants/herbal drugs from species that are listed as endangered
(CITES, Convention on International Trade in Endangered Species of Wild
Fauna and Flora) must not be collected unless the relevant competent
authority has given its authorisation. (see 4.10)

The recommendations in sections 3, 5, 6, 7, 11, 12, 13 and 14 have to be
followed.
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11.

HARVEST

11.1

11.2

11.3

11.4

11.5

11.6

11.7

11.8

11.9

11.10

Medicinal plants/herbal drugs should be harvested when they are at the best
possible quality for the proposed use.

Damaged plants or parts plants need to be excluded.

Medicinal plants/herbal drugs should be harvested under the best possible
conditions avoiding wet soil, dew, rain or exceptionally high air humidity. If
harvesting occurs in wet conditions possible adverse effects on the medicinal
plant/herbal drug due to increased moisture levels should be counteracted.

Cutting devices or harvesters must be adjusted such that contamination from
soil particles is reduced to a minimum.

The harvested medicinal plant/herbal drug should not come into direct
contact with the soil. It must be promptly collected and transported in dry,
clean conditions.

During harvesting, care should be taken to ensure that no toxic weeds mix
with harvested medicinal plants/herbal drugs.

All containers used during harvesting must be clean and free of
contamination from previous harvests. When containers are not in use, they
must be kept in dry conditions free of pests and inaccessible to
mice/rodents, livestock and domestic animals.

Mechanical damage and compacting of the harvested medicinal plant/herbal
drug that would result in undesirable quality changes must be avoided. In
this respect, attention must be paid to

- overfilling of the sacks,

- stacking up of sacks.

Freshly harvested medicinal plants/herbal drugs must be delivered as
quickly as possible to the processing facility in order to prevent thermal
degradation.

The harvested crop must be protected from pests, mice/rodents, livestock
and domestic animals. Any pest control measures taken should be
documented.
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13.
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PRIMARY PROCESSING

121

12.2

12.3

12.4

12.5

12.6

Primary processing includes washing, cutting before drying, fumigation,
freezing, distillation, drying, etc. All of these processes must conform to
regional and/or national regulations.

On arrival at the processing facility the harvested medicinal plant/herbal
drug has to be promptly unloaded and unpacked. Prior to processing the
material should not be exposed directly to the sun, except in cases where
there is a specific need, and must be protected from rainfall

In the case of natural open air drying, the medicinal plant/herbal drug must
be spread out in a thin layer. In order to secure adequate air circulation, the
drying frames must be located at a sufficient distance from the ground.
Drying directly on the ground or under direct exposure to the sunlight
should be avoided unless specifically required. Attempts must be made to
achieve uniform drying of the medicinal plant/herbal drug and thus avoid
mould formation.

Except in the case of open air drying, the drying conditions such as
temperature, duration etc must be selected taking into consideration the
medicinal plant part such as root, leaf or flower and the nature of its active
constituent, such as essential oils. The source of heat in direct drying should
be limited to butane, propane or natural gas. Individual conditions must be
recorded in detail.

All materials must be inspected and where necessary sieved in order to
eliminate sub-standard product and foreign bodies. Sieves must be

maintained in a clean state and should be serviced regularly.

Clearly marked waste-bins should be available, emptied daily and cleaned.

PACKAGING

13.1

13.2

13.3

In order to protect the product and to reduce the risk of pest attacks, early
packaging is advisable.

Following processing monitored by in-process controls, the product should
be packaged in clean and dry, preferably new sacks, bags or cases. The label
must be clear, permanently fixed and made from non-toxic material.
Information must conform with regional and/or national labelling
regulations.

Reusable packaging material should be well cleaned and perfectly dried
prior to use. No contamination should occur through reusing of bags.
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134  Packaging materials must be stored in a clean and dry place that is free of
pests and inaccessible to livestock and domestic animals. It must be
guaranteed that no contamination of the product occurs by the use of
packaging materials, particularly in the case of fibre bags.

14 STORAGE AND DISTRIBUTION

141 Packaged dried medicinal plants/herbal drugs, including essential oils,
should be stored in a dry, well-aerated building, in which daily temperature
fluctuations are limited and good aeration is ensured.

Fresh products should be stored between 1°C and 5°C while frozen products
should be stored below -18°C (or below -20°C for long term storage).

142 In the case of bulk transport, it is important to secure dry conditions.
Furthermore, in order to reduce the risk of mould formation or fermentation
it is advisable to use aerated containers. As a substitute, the use of
sufficiently aerated transport vehicles and other aerated facilities is
recommended. Essential oil transport must conform with appropriate
regulations. Regional and/or national regulations on transport have to be
respected.

143  Fumigation against pest attack should be carried out only where necessary
and must be carried out exclusively by licensed personnel. Only registered
chemicals must be used. Any fumigation against pest attack should be
reported in the documentation.

144  For fumigation of warehouses, only substances permitted by the regional
and/or national regulations should be used.

145 When frozen storage or saturated steam is used for pest control, the
humidity of the material must be controlled after treatment.

GLOSSARY

Herbal drugs are mainly whole, fragmented or cut, plants, parts of plants, algae, fungi,
lichen in an unprocessed state, usually in dried form but sometimes fresh. Certain
exudates that have not been subjected to a specific treatment are also considered to be
herbal drugs. Herbal drugs are precisely defined by the botanical scientific name
according to the binomial system (genus, species, variety and author).

Herbal drug preparations are obtained by subjecting herbal drugs to treatment such as
extraction, distillation, expression, fractionation, purification, concentration or
fermentation. These include comminuted or powdered herbal drugs, tinctures, extracts,
essential oils, expressed juices and processed exudates.
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Annex 3. Good Agricultural and Collection
Practices for Medicinal Plants (GACP),
Japan

September 2003

(Original in Japanese; Unofficial translation of an abridged version)
General Remarks

Preface

0.1 Good agricultural and collection practices for medicinal plants (GACP) is a technical
guideline on the production of medicinal plant materials as starting materials for crude
drugs, finished crude drugs and Kampo medicines, and deal with the following areas:

- Cultivation and collection of medicinal plants and production of
medicinal plant materials;

- Post-harvest processing required for medicinal plant materials;

- Quality control of medicinal plant materials.

The GACP is based on Guidelines on cultivation and quality control of medicinal plants,
volumes 1-10 (17), whose development were supported by a research grant provided by
the Ministry of Health, Labour and Welfare of Japan, with reference to Japanese national
quality standards such as The Japanese Pharmacopoeia and Japanese Standards for Herbal
Medicines. .

0.2 If produced in compliance with this guideline, the medicinal plant materials shall:

- be a high quality product;

- be produced and stored according to good practice and hygiene
standards, such that the microbiological load is below the minimum
contamination level;

- be produced and stored according to good practice and hygiene
standards, such that they should be either free from pesticide residues
and other foreign matter or below the minimum level of contamination
by pesticide residues and other foreign matter.

0.3 With regard to the minimum level of contamination by microbiological organisms,
pesticide residues and other foreign matter, the general principles given in The Japanese
Pharmacopoeia should be followed. The actual producer of medicinal plant materials
should understand the general principles and should bear in mind the issues associated
with the cultivation of medicinal plants as well as post-harvest processing of medicinal
plants.
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0.4 If medicinal plant materials are produced in compliance with this guideline, they
should be described as "products produced in compliance with the guideline" for the
information of the general public.

0.5 This guideline should be widely disseminated both nationwide and worldwide in
order to promote understanding of the importance of the issues involved.

1. Introduction

1.1 In the production processes, including cultivation and collection of medicinal
plants and post-harvest processing of the medicinal plant parts, undergone by the raw
materials for use in the production of Kampo medicines and crude drug products, the raw
materials should be kept as free as possible from microbial and other contaminants and
residues such as pesticides.

1.2 In order to produce high quality raw materials, the following procedures should
be considered:
- Materials should be well washed in case of possible contaminants;
- The skin of the material should be peeled and the materials should be
dried at low temperature in order to avoid any change in the colour
and odour of materials, where necessary and appropriate.

1.3 The guideline serve as the standard for the level of microbial contamination in the
production of raw materials for crude drugs.

2. Cultivation

21 Medicinal plants should not be cultivated in areas where the land and/or the soil
is in a hazardous condition. By hazardous condition of land and/or soil is meant those
that are at high risk of contamination by hazardous substances, including heavy metals,
agricultural chemical agents, and other industrial waste.

2.2 The preferred soil conditions for the cultivation of medicinal plants are well
drained and well irrigated soils.

23 Water for irrigation should not be contaminated by domestic animals and human
materials.
24 Organic compost: the land should be manured with well fermented organic

compost either prior to planting or immediately after the first harvest.
2.5 Cows should be prohibited from entering cultivation sites.
2.6 Contaminated water should not be used at the time of harvest.

2.7 Medicinal plants should be planted in an area of land where weeds can grow.
Weeds could be an indicator of good cultivation conditions.
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2.8 Pesticides and herbicides should be handled only by experienced personnel. The
spraying of these chemical agents should be carried out by trained personnel, prior to the
harvest at an appropriate interval, and with consideration of the effective duration of the
agent used.

3. Harvesting

3.1 Crop harvesting should not be carried out in wet conditions (dew or rain) or in
conditions of high humidity. Whenever possible, harvesting should be carried out in dry,
low humidity conditions.

3.2 Harvesting equipment should be clean and well maintained.

3.3 Where mechanical cutters/harvesters are used, the machine parts in contact with
the crop, together with their housing, should be cleaned regularly and kept free from
accumulated plant material and other debris.

3.4 Cutter blades should be adjusted to avoid soil pick-up.

3.5 All containers used for primary collection of the crop must be kept free from
previously accumulated plant material, and when not in use they must be kept in a dry
place free from vermin and inaccessible to farm and domestic animals.

3.6 Damaged and spoiled crop material should be sorted and discarded.

3.7 Harvested material should be collected in dry sacks, baskets, trailers or hoppers. It
must not be collected on the ground.

3.8 Mechanical damage, high compaction and storage which promotes composting
should be avoided:

- plastic sacks should not be used during harvesting;

- sacks must not be overfilled;

- stacking should avoid compaction.

3.9 The time between harvest and transport of crop to the drying site should be kept
as short as reasonably practicable.

310 The harvested crop should be protected from pests and farm and domestic
animals.

4. Drying

41 The crop should be unpacked as soon as possible on arrival at the drying facilities.

It must not be allowed to stand for extended periods in direct sunlight and must be
protected from rain.
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42 Buildings used for drying crops should be well ventilated and never used for
livestock.
43 The building should be constructed so as to protect the crop from birds, insects,

farm and domestic animals.

44  Drying racks should be kept clean and regularly maintained.

4.5 Crops should be placed in thin layers, on wire mesh racks standing off the floor to
allow free air circulation, and stirred intermittently to ensure uniform drying and prevent
composting.

4.6 Drying on the floor and in direct sunlight is not recommended.

4.7 Dried crops should be inspected and sieved or winnowed to remove discoloured,
mouldy and damaged material and soil, stones and other foreign matter. Sieves should
be kept clean and maintained regularly.

4.8 Clearly marked waste bins should be provided, emptied daily and cleaned.

49  Dried and drying crops should be protected from pests and farm and domestic
animals.

410  Dried crops should be packed as soon as possible for protection and to lessen the
opportunity of pest infestation.
5. Packing

5.1 After removal of damaged material and foreign matter, the sound dried crop
should be packed in clean, dry sacks, bags or boxes, preferably new.

5.2 Packing materials should be stored in a clean dry place free from pests and
inaccessible to animals.

53 Reusable packaging materials such as jute sacks, plastic bags, etc., should be well
cleaned and dried before re-use.

54 The packed crop should be stored in a dry place away from the wall and off the
ground and be protected from pests and farm and domestic animals.

55 Whenever possible, the packaging materials used should be agreed between the

supplier and the buyer.
6. Storage and Transport
6.1 Packed dried crop should be store in a dry, well ventilated building, with minimal

variation in diurnal temperature and with good air ventilation.
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6.2 Shutter and door openings should be protected by wire screens to keep out pests
and farm and domestic animals.

6.3 It is recommended that packed dried crops should be stored:
- in a building with concrete floors;
- on pallets;
- away from the wall;
- well separated from all other crops.

6.4 For bulk deliveries, the use of vented containers for transport and storage in
temporary warehousing is highly recommended to minimize contamination risks.
Alternatively, suitable vented transport vehicles and temporary storage facilities are
recommended.

6.5 Whenever possible, the conditions for transport and temporary storage should be
agreed between supplier and buyer.

6.6 Fumigation to control pests should be applied only where necessary; trained
personnel should carry out fumigation. Only approved fumigants should be applied (see
also 9.2).

6.7 Chemicals used as pesticides, fumigants, etc., should be kept in a separate area.
7. Equipment
7.1 Equipment used for the production and handling of crops should be easily

cleaned to minimize contamination. Dry cleaning is recommended. Where the use of
water is unavoidable, equipment should be dried as quickly as possible.

7.2 All equipment should be installed to allow easy access and should be well
maintained and cleaned regularly.

7.3 The use of wood should be avoided wherever possible.
74 Wooden equipment (e.g., pallets, hoppers etc.), if used, should not have chemical
treatments, such as chemical fungicides, which could be the source of taint, e.g.,
chlorophenols.
8. Personnel
8.1 Personnel handling medicinal plant material should:

- maintain a high degree of personal hygiene;

- be provided with suitable changing facilities and toilets with hand
washing facilities.
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8.2  Personnel should not be permitted to work in the herbal material handling area if
they are known to be suffering from, or to be carriers of, a disease likely to be transmitted
through medicinal plant materials, including diarrhoea.

8.3 Personnel with open wounds, sores, and skin infections should be transferred
away from herbal materials handling areas until completely recovered.

9. Documentation

91 Keeping records of fertilizer, pesticide and herbicide used on each batch of
harvested material is highly desirable.

9.2 The use of methylbromide or phosphine for fumigation of herbal materials should
be:

- notified to the buyer;

- recorded in shipment papers.

10. Training and Education

10.1  Training and education of personnel, whether handling crops or managing crop
production, in appropriate production techniques is highly recommended. This can be
achieved by using experts from local agricultural institutes or those provided by the
buyers.

11. Quality Control

11.1  Compliance with the recommendations of the GACP should be checked through
regular inspection visits by the producer’s and the buyer’s representatives with expertise
in good agricultural and hygiene practice.

11.2  Specifications for herbal materials should be agreed between the producer and the

buyer; these may include, for example, active principles and characteristic constituents,
microbial load, visual and sensory properties, pesticide residues and heavy metals.
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Annex 4. A model structure for monographs
on good agricultural practices for specific
medicinal plants

The guidelines for cultivation of medicinal plants and quality control in Japan set out the
recommendations for the cultivation of specific plants in a series of monographs.! The monographs
are structured along the following lines:

1. Name of medicinal plant:

(1) Japanese name of the medicinal plant
If no Japanese name for the medicinal plant has been established and the
compendium name (see below for definition) has been used as equivalent
to the plant name in Japan, the compendium name is given instead.

(2) Compendium name
The Japanese name for the medicinal plant material used for medicinal
purposes (crude drug name)

(3) Scientific name

As defined in The Japanese Pharmacopoeia. For plants not included in The
Japanese Pharmacopoeia, the established and widely used botanical name is
given.

2. Part to be employed as the medicinal plant material

Description of the part of the medicinal plant used for medicinal purposes.

3. Characteristics of the medicinal plant

Description of the major morphological and botanical characteristics of the
medicinal plant concerned.

' Cultivation of medicinal plants and quality control, Vols. 1-10. Tokyo, Ministry of Health, Labour and
Welfare Ed.. Yakuji Nippo, 1992-2001 (in Japanese) (7).
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4. Characteristics of the medicinal plant material and major production areas
(1) Characteristics of the medicinal plant material
As defined in The Japanese Pharmacopoeia or as widely acknowledged/
recognized
(2) Major production areas of the medicinal plant material

The major cultivating sites in Japan and in other countries.

5. Characteristics of strain(s) for cultivation
(1) Morphological characteristics
(2) Ecological characteristics
(3) Composition of characteristic chemical ingredients of medicinal plant materials
(4) Preferred growing conditions
a) Climatic conditions
Indicated by code according to attached classifications showing:
- Temperature coldness/warmth
- Daylight length
b) Soil conditions
Indicated by code according to attached classifications showing:
- Soil type
- Soil conditions drainage/moisture retention
suitability to fertile soil

¢) Shade requirements

6. Cultivation methods

(1) Species and strains

(2) Propagation methods

(3) Cultivation
a) Suitable cultivation conditions:
b) Propagation
¢) Sowing /nursery/plantation
d) Fertilizer
e) Care and management

f) Diseases and pests
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10.

g) Harvest method and procedure
h) After-harvest processing

i) Expected yield

Quality evaluation of the medicinal plant material

(1) National quality standard of the medicinal plant material
Defined as the quality and quantity standard given in The Japanese
Pharmacopoeia or Japanese Standards for Herbal Medicines.

(2) Name of major chemical constituents
As indicators for quality evaluation.

(3) Chemical structure of selected major constituents

Drawings of chemical structures where appropriate.

Comparative summary table of the characteristics of different cultivated strains

Morphological characteristics of each strain being cultivated, including height,
growth speed, morphology/shape of root, stem, leaf, flower, fruit and seed,
resistance/tolerance to characteristic diseases/pests, and composition and
quantitative indications of major chemical constituents of the medicinal plant
material.

Cultivation calendar

A tabulated schedule of cultivating procedures for the medicinal plant, indicating
the type of care and management work/actions and their timing during the entire
cultivation process.

Background data and other information
(1) Origin of seed, medicinal plant, propagation material, etc.
(2) Cultivation for confirmation

To assess the appropriateness/suitability of cultivation and characteristics
of seed/propagation material. Cultivation should be carried out according
to the established cultivation method.

(3) Intended medical indication (s) of the medicinal plant material

(4) Names of Kampo formulae

(5) Photographs (5-10)

Of the medicinal plant and the medicinal plant material; also showing
working methods/equipment as appropriate.
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Attachments:

Geographical classification maps showing (1) warmth, (2) coldness, (3) daylight length
and (4) soil type.
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Annex 5. Sample record for cultivated
medicinal plants

Identification of cultivated medicinal plant

Scientific name (genus, species, author, family):

Local name:

English common name (if known):

Plant part for harvest:

Crop code no.:

Identification of cultivation site

Field location:

Province/state/country:

Identification of cultivator

Name of cultivator:

Contact address:

Date(dd/mm/yyyy) cultivation begins:

Date (dd/mm/yyyy) cultivation ends:

Seeds and propagation materials

Source of the planted material:

Physical description of the planted material:

Commercially available (circle): yes / no

If yes, name of cultivar: name of supplier:

Cultivation

Method of propagation materials establishment (circle): direct seed sowing / transplants
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Date of first sowing/ planting: Percentage emergence:

Date of re-sowing/replanting: Percentage stand establishment:
Distance between rows (cm): Distance between plants (cm):
Size of planted area (m2): Number of plants per unit area:

Crop rotation:

Type of soil: ~ % Clay % Sand % Silt

% Organic matter % Others (describe)
Soil pH Soil fertility (circle): good / poor
Soil moisture retention (circle): good / poor Soil drainage (circle): good / poor
Irrigation (circle): yes / no Land (circle): even / sloping

Type of irrigation (circle): flood / furrow / sprinkler / drip
Source of water (circle): municipal piped supply/lake/ river/ well / other

If Other, please specify:

Quality of water: good / bad

Description:
Salt content in water (circle): low / high

Name of adjacent plants:

Insects on adjacent plants (circle): Aphids/scale/caterpillars/locust/other
If Other, please specify:

Agrochemicals

Fertilizer applied before planting (circle): organic (composted animal manure) / chemical

Name: Method

Time/date (d/m/y): Rate
Herbicides applied before planting:

Name: Method

Time/date (d/m/y): Rate

Herbicides applied after planting

Name: Method
Time/date (d/m/y): Rate
Pesticides applied:
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Name:

Time/date (d/m/y):

Harvest/Collection

Date of harvest:

Conditions:

Yield:

Method

Rate

Time of day:

Method:

Unusual circumstances that may influence quality
(extreme weather conditions, exposure to hazardous substances, pest outbreaks, etc.):
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Summary of plant growth conditions

Year

Jan

Feb

Mar

Apr

May

June

Jul

Aug

Sept

Oct

Nov

Dec

Duration of sunlight (hours)

Average day temperature (°C)

Average night temperature (°C)

Average rainfall (mm)

Plant height (cm.)

Plant diameter (cm)

Flower buds

Calyx formation

Insect damage

Diseases

Herbicide applied

Pesticide applied

Branching

Tillage

Irrigation

Frost/chilling

Wind

Drought

Yield per plant (part).

Other observations and recommendations:

If needed, write additional information or details of the work or observations on a separate sheet.
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