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PS 9000:2011
Pharmaceutical Packaging Materials for Medicinal Products, with Reference to Good Manufacturing Practice (GMP).
Warning

This document is a draft for comment. It is distributed for review and comment as part of the planned update to PS 9000:2001.  
The content of this document is subject to change without notice and may not be referred to, or used in the development of improvement for any organization quality management system or requirements of good manufacturing practice.
Recipients and circulation of this draft shall be limited to members of the PQG working group, sub team members, addressees’ and their stakeholders only in utilisation as part of the PS 9000 update project. 
Under no circumstances must this document be photocopied or distributed without authorisation of the PQG working partners.
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Introduction

0.1 General

The safety of a patient using medicinal products is of paramount importance and the pharmaceutical industry has specific requirements detailed in Good Manufacturing Practice (GMP), which provides assurance that the materials supplied to the pharmaceutical industry are of a suitable quality and fit for their intended use for both the market and end user. 

This Standard is  applicable to those materials and processes that form part of the packaging supply chain for medicinal products and has been developed through collaboration between the pharmaceutical industry and its suppliers.

This Standard specifies   GMP guidance and requirements within a quality management system (QMS) which are applicable to suppliers of packaging materials to the pharmaceutical industry.  
This format of this standard is denoted by fig 1
[image: image9.emf][image: image10.emf]
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FIG: 1
a) Generic QMS requirements incorporating GMP:  Applicable to all – Black
b) Specific requirements for Primary Packaging – Blue
c) Additional specific requirements for OINDP/Complex components – Green
d) Specific requirements for Secondary Packaging – Brown
Note 1: Guidance is an integral part in the application of this standard and incorporated using Bold Italic font of the same colour coding as per A to D above.
Note 2: Guidance in Blue is applicable to both primary and OINDP/Complex material supply.

Note 3: Additional Guidance in Green is specific for OINDP/Complex material supply.

1 Scope

1.1 General

This standard specifies the requirements for a quality managements system (QMS) with reference to   Good manufacturing practice (GMP) which are applicable to suppliers  of packaging materials and origination to the pharmaceutical industry.    
The specific GMP requirements are dependant on the material supplied and this standard is structured according to these requirements.

The scope of this standard includes the requirements for the organizations directly supplying the pharmaceutical industry.  Throughout the standard the following terminology is used:
Suppliers of products or material to the pharmaceutical industry are referred to as ‘the organization’ 
In this Standard the term “if appropriate” is used several times. When a requirement is qualified by this phrase, it is deemed to be “appropriate” unless the organization can document a justification otherwise.

1.2 Application

This Standard is an application standard which is applied during the life cycle of a material, whether design, manufacture or supply of packaging materials for medicinal products. This standard is applicable for certification purposes to PS 9000:2011.
Where requirements do not apply to an organization’s management system, exclusions can be claimed, however these exclusions do not absolve the organisation from its responsibility to provide product that fully complies with the customer’s requirements and the statutory and regulatory requirements that apply.
Where an organization claims exclusions they shall be supported by documented justification approved by top management.  
2 Normative references

The following referenced documents are indispensable for the application of this document. For dated references, only the edition cited applies. For undated references, the latest edition of the referenced document (including any amendments) applies.
ISO 9000:2005, quality management systems – Fundamentals and vocabulary
3 Terms and definitions

The term “shall” is used throughout this document to indicate those provisions which, reflecting the requirements of PS 9000:2011 are mandatory.

Where the term “should” is used within PS 9000:2011 it is intended to indicate those provisions which are guidelines adopted as part of Guidance..

Terms and definitions used are specific to Good Manufacturing Practice (GMP) applicable to the manufacture of packaging materials for use in the packaging and labelling of medicinal products.
3.1 
admixture

the presence within the batch of one or more items, not of the nature of that specified by the product description, i.e. cross-contamination. Other terms used include “mix-up”, “stranger(s)” or “rogue(s)”
3.2 
air-lock
enclosed space to control air-flow
the space typically has at least two interlocked doors between two or more rooms, used by either people or for goods, to control for different conditions, e.g. cleanliness, air-flow upon entering
3.3

assembly

fitting together of packaging materials and/or components
NOTE
Examples may include pipette assemblies for filling, prepared components of injection systems or positioning of needle shields on pre-fillable syringes.
3.4

automated inspection

conformity evaluation performed by inspection equipment without manual intervention
NOTE The inspection equipment can include vision system, laser systems, ultrasonic(s) and their associated data processing functions or others.
3.5

batch or Lot
defined quantity of  material manufactured in one process or a series of processes, with the  intent to have uniform characteristics with consistent, homogeneous quality

NOTE 1 To meet production requirements or customer needs, a batch can be divided up into a number of sub-batches that are later combined to form a single, consistent batch.

NOTE 2 In the case of continuous production, the batch is a fraction of the production defined either as a fixed quantity or as the amount produced in a fixed time interval.
3.6
batch documentation
documents and records that provide a history and traceability of the batch, including information relating to its production and control.
3.7

batch number (or) lot number

a unique  identifier to identify a batch or lot.
NOTE A batch number can be a combination of numbers, letters and/or symbols which identifies a batch (or lot) and from which the production and distribution history can be determined.

3.8

batch release

decision to release the batch for sale or supply, following a formal review  performed by the quality unit or a person authorized by the quality unit(s)

3.9

bio-burden
the level of viable micro-organisms on or in a manufacturing area, equipment, raw or ancillary material, packaging component, bulk product, intermediate, or finished product.

3.10

braille

tactile reading and writing system composed of Braille cells, which are a series of up to six raised dots set out in a domino-type cell used by the blind and partially sighted to enable identification of the medicinal product. 
3.11  
calibration

process of checking or adjusting (by comparison with a reference standard) the accuracy of a measuring instrument

NOTE: Calibration can also be described as the set of operations which establish, under specified conditions, the relationship between values indicated by a measuring instrument or values represented by a material measure, and the corresponding known values of a reference standard.

3.12  
change control

documented control of changes

NOTE: Changes may include, e.g. changes in raw materials, specifications, facilities, equipment, production processes and test methods.
3.13  
change parts

machine parts which are temporarily fitted to equipment to handle/manufacture specific products, e.g. moulds, dies and transfer parts.
3.14  
clean room
a room in which the concentration of airborne particles is controlled, and which is constructed and used in a manner to minimize the introduction, generation, and retention of particles inside the room, and in which other relevant parameters, e.g. temperature, humidity, and pressure, are controlled as necessary (ref: ISO 14644-1).
3.15  
clean zone

dedicated space in which the concentration of airborne particles is controlled, and which is constructed and used in a manner to minimize the introduction, generation, and retention of particles inside the zone, and in which other relevant parameters, e.g. temperature, humidity, and pressure, are controlled as necessary

NOTE: This zone may be open or enclosed and may or may not be located within a clean room.

3.16  
communicable disease

a disease of humans or animals caused by a micro-organism that can be spread from person (or animals) to person by transfer of that organism via physical contact, airborne particles or droplets.
3.17

complex material

a material with a  high degree of concern regarding route of administration with the likelihood of packaging component-dosage form interactions (e.g., inhalation, injection)
3.18 
contamination

contamination is any kind of unwanted materials that may be incorporated into the product. Contamination may be physical (e.g. extraneous dirt or dust), chemical (e.g. processing aids, lubricants) or biological (e.g. mould, fungus).

This may be introduced, for example, from equipment or air systems.
NOTE 1 A finished product can be contaminated by physical (particulate), chemical or biological (bio- and endotoxin burden) action.
NOTE 2 Contamination can occur during production, packaging, storage and/or distribution from contaminated air systems, personnel, sampling equipment, materials, premises or containers.
3.19 
contract (or agreement)

a legally binding document agreed between organizations on the provision of products or services. Specifications and technical agreements may form part of a contract.

3.20  
controlled area

controlled area or environment constructed and operated to control the possible introduction of potential contaminants

NOTE
1 The area is typically constructed and operated to control the introduction of potential contamination and the consequences of accidental release of living organisms.

NOTE
2 An appropriate pressure differential allows for the efficient removal of airborne contaminants, potential contamination and the consequences of accidental release.

3.21 
counterfeit

a copy produced without authority with the intention of deceiving a user as to its true origin.
3.22

critical component

a component which is in direct contact with the drug product or patient mucosa

3.23  
cross-contamination

contamination of a product with another product or material 
NOTE
Cross-contamination may also be referred to as admixture, rogue, mix‑up and stranglers. 

3.24
customer

the pharmaceutical manufacturer and or the company which purchases the packaging materials
3.25
customer complaint

customer information about deficiencies and/or nonconformities

NOTE
1 The information may be verbally communicated or written.

NOTE
2 The subject of a complaint can include   packaging material quality, quantity or supply.

3.26  
date of manufacture

date when the first stages in the process of manufacture of the product, irradiation date or the final release occurs, which may be subject to customer agreement in order that appropriate shelf life commensurate with the risk of the products intended use can be evaluated
3.27  
deviation

departure from an approved standard operating procedure (SOP) or established standard. These may also be referred to as incidents or nonconformities
3.28  
documented procedure

procedure that is established, documented, authorized, implemented and maintained e.g. Work instructions, standard operating procedure, standing instruction etc.
3.29  
double-check (Secondary check)
documented verification of an activity, result or record by a second person or system

NOTE
A second in-process control check signature, production and quality records for a batch signed by a second person or electronic checks can be part of this verification process. Double-checks typically are signed by a second person.
3.30
expiration date

expected suitable use limit. See also definition shelf-life 

NOTE This is typically the period during which a  packaging material is expected to remain suitable for use if stored under defined conditions and after which it should not be used.
3.31
final inspection

tests carried out on the finished product to determine compliance with the specification
3.32  
good manufacturing practice (GMP)
that part of quality assurance which ensures that products are consistently produced and controlled to the quality standard appropriate to their intended use in the pharmaceutical industry and as required by the product specification.

NOTE GMP and current Good Manufacturing Practice (cGMP) are equivalent. GMP guidelines are continually updated to the ever-changing requirements of the state-of-the-art. This resulted in the term cGMP sometimes being used.

3.33
homogeneity

uniformity of characteristics and their values throughout a defined quantity of material

NOTE Homogeneity can include uniformity of materials or certain characteristics of materials of special significance.

3.34 
in-process control

actions taken during the process to ensure product conformity to its specification

NOTE 1 Monitoring processes and adjusting the means of production can be necessary to meet product requirements.

NOTE 2 The control of the environment or equipment can also be regarded as a part of in-process control.
3.35 
intermediate product

packaging material which has completed some but not all production stages
3.36 
line clearance

removal (line purge) of everything associated with the prior production run

NOTE Line clearance typically is done previous to a production run to prevent any error and cross-contamination.
3.37
manufacturing

all operations of purchase of materials and   packaging materials, production, quality control release, storage, distribution of products and the related controls
3.38  
make-ready

the preparatory work and materials used in the setting up of a printing or ancillary process prior to commencing the production batch.
3.39
medicinal product

any substance or combination of substances presented for treating or preventing disease in human beings or animals

NOTE
1 Any substance or combination of substances that may be administrated to human beings or animals with a view to making a medical diagnosis or to restoring, correcting or modifying physiological functions in human beings or in animals is likewise considered a medicinal product.

NOTE
2 Medicinal product may also be referred to as the pharmaceutical or drug product including clinical trial products.
3.40
OINDP – orally inhaled and nasal drug products

drug products used in the treatment of asthma, allergic rhinitis, chronic obstructive pulmonary diseases such as emphysema, and systemic diseases such as diabetes. OINDP include metered dose inhalers (MDIs), dry powder inhalers (DPIs), nebulized solutions, microdroplet generating devices, and nasal sprays. 
3.41

organization
suppliers of products or material to the pharmaceutical industry
3.42  
origination

all preparative artwork activities prior to print

NOTE
These include concept, design, graphics, reprographics, film, plate making, silk screens and digital files and masters.
NOTE: where packaging material is referenced within this Standard, this may include origination 

3.43
out of specification (OOS)
test results that do not comply with the specification 

3.44
outsourcing

provision of all or part of a process provided by another organization 

NOTE Outsourcing is often referred to as subcontracting 
3.45

overrun

any material, outside of agreed tolerances, produced in excess of a customer specific order quantity
3.46

packaging materials

materials used in pharmaceutical packaging which include primary and secondary packaging materials.
3.47
primary packaging materials

materials used in pharmaceutical packaging which will contain, seal or be used for dose application and will have direct contact with the medicinal product
NOTE
1 Primary packaging materials are, e.g. glass, rubber, plastics, aluminium containers/components, films, foils, laminate containers/components. They may be combinations of different materials/components (e.g. syringes, aerosol valves).
NOTE
2 Primary packaging materials with limited contact, e.g. pipettes, syringes are included within the scope of this Standard.
NOTE
3 Primary packaging materials may be directly printed or decorated.
3.48  
print impression media

a generic term for any type of physical media that creates the image in ink, e.g. plates, cylinders, screens.
3.49 
processing aids

materials not included in the product specification, e.g. anti set off (spray powders), mould release agents, compressed air, rolling lubricants, which facilitate the manufacturing or handling process and which are usually removed at the final processing stage. These are sometimes referred to as ancillary materials.
3.50

product

the finished packaging material/component or combination of components completed to an agreed specification, which is supplied to the pharmaceutical manufacturer/customer
3.51 
product security

those procedures and practices designed, specifically, to ensure that pharmaceutical packaging products are free from cross-contamination , are correctly identified and prevent unauthorised use
NOTE product security controls also extent to the control of print media, reject and waste material including overruns.

3.52
qualification process
process to demonstrate the ability to fulfil specified requirements

NOTE
Qualification and validation (see 3.65) comprise design qualification (DQ), installation qualification (IQ), operational qualification (OQ), site acceptance tests (SAT) and performance qualification (PQ) as well as re-qualification and re-validation as appropriate. This activity can also be performed concurrently, by bracketing (matrix validation) and/or retrospectively.
3.53

quality management system

a set of interrelated or interacting elements that organizations use to direct and control how 

quality policies are implemented and quality objectives are achieved 
3.54
quality records

the general and product-specific records of an organization which, when considered as a whole, enable a realistic assessment of quality. They provide traceability and allow reconstruction of earlier events. Examples of such records include maintenance, training, calibration, validation, auditing, change control, design, buying, production and test results, retained samples, area and equipment cleaning and line clearance.
3.55
quality unit

an independent unit responsible for ensuring that the various operations associated with the quality management system are appropriately planned, approved, conducted and monitored
3.56
quality critical

parameter affecting packaging material and/or medicinal product quality

NOTE:  A material, process step or process condition, test requirement or any other relevant parameter can be considered to be quality critical if nonconformity to its requirements could have significant detrimental consequences.

3.57
quarantine

status of materials or products isolated pending a decision on their subsequent approval or rejection
3.58
realization

generic term which covers all processes required to achieve the desired output from design to product delivery
3.59
reconciliation

comparison between the amount of product and identification labels theoretically and actually produced or used, making allowance for normal variation

NOTE The comparison considers waste, samples or other losses inherent in the process.
3.60
rejected

status of starting materials process aids intermediate products or finished products whose test results do not comply with one or more of the requirements of the specification, and which have been deemed, usually by the quality unit(s), as not suitable for use
3.61
reprocessing

repeating part of a production process to meet specified requirements.
NOTE Continuation of part of a process after an in-process control test has shown that the part is incomplete, is considered to be part of the normal process, and is not reprocessing.
3.62
retained samples

materials or finished products stored for future reference

NOTE These samples are generally taken in a sufficient amount and stored under recommended conditions for reference during a defined period of time.
3.63 
rework

action on a nonconforming product to make it conform to the requirements
NOTE
Sorting can be considered to be rework.
3.64
risk analysis

systematic use of available information to identify hazards and to estimate the risk
3.65
risk assessment

overall process comprising a risk analysis and a risk evaluation 
3.66
risk evaluation

procedure based on the risk analysis to determine whether the tolerable risk has been achieved
3.67
secondary packaging materials

non-contact packaging materials and generally includes printed or unprinted cartons, labels, leaflets or inserts (or outserts), over-wraps, transit containers such as folding boxes 

3.68
shelf-life

the period during which a packaging material is expected to comply with the requirements (specifications) if stored under defined conditions and after which it should not be used
3.69
specification

document stating requirements
3.70
starting material

raw material/components/substances used in order to produce packaging materials 
3.71 
subcontractor

third party for outsourced work and services which contribute in full, or part, to the manufacture of   packaging materials 
3.72

supplier

the company that provides materials/services to the packaging component manufacturer, i.e., the organization

3.73
traceability

ability to trace the history, application or location of that which is under consideration

NOTE1 When considering product, traceability can relate to

—
the origin of materials and parts,

—
the processing history, and

—
the distribution and location of the product after delivery.
3.74
validation

confirmation, through the provision of objective evidence that the requirements for a specific intended use or application have been fulfilled
NOTE
Qualification and validation (see 3.47) comprise design qualification (DQ), installation qualification (IQ), operational qualification (OQ), site acceptance tests (SAT) and performance qualification (PQ) as well as re-qualification and re-validation as appropriate. This activity can also be performed concurrently, by bracketing (matrix validation) and/or retrospectively.

3.75
verification

confirmation, through the provision of objective evidence that specified requirements have been fulfilled

NOTE
1 The term “verified” is used to designate the corresponding status.

NOTE
2 In development and design, verification is the process of examining the results of an activity under consideration in order to establish whether said activity conforms to the specified requirements.
3.76
working (work) areas

a defined area where origination, production, test or inspection operations are carried out and which will be subject to a line clearance on completion of an individual job. The area is physically defined by the use of barriers, floor marking or similar means of definition, and may contain production machinery or test equipment.
4 Quality management system

4.1 General requirements
a) A quality management system shall be developed and documented which encompasses the organizational structure, procedures, processes and resources within the organization.

b) The organization shall specify the processes required and detail how they interface with each other. These processes will be analysed to facilitate the implementation of systematic continual improvement. 

c) The organization shall ensure that the necessary resources are available to support these processes and ensure that the operation of these processes is effective.

d) The Quality management system shall describe its overall policy, intentions and approach to the assurance of product quality.

e) The Quality management system shall define the controls required to ensure that outsourced product and processes are suitably managed based on their criticality. This includes the defining how the controls are managed between the organizations.  
4.1.1
Quality unit 

The organization shall include an independent Quality Unit that is both impartial and separate from production. (see 5.5.2.1 & 5.5.2.2)
4.2 Documentation requirements

4.2.1
The quality management system shall define the documentation within the system, which encompasses.
a) The organization’s overall quality policy, objectives and quality manual, including procedures required by this standard.

b) Documents required to facilitate effective planning, operation and control of the organizations processes.

c) The intentions and approach to validation and change control shall be documented.

Guidance
The organization should have a documented business continuity plan. (Reference BS25999 business continuity management)
4.2.1 Quality manual
A documented quality manual shall be established which details the scope of the quality management system and defines the extent to which this Standard is applicable to its processes and outputs, which include.

a) Any exclusion from the Standard shall be documented and justified.

b) Reference to procedures which have been established and documented and outline the structure of the documentation used in the quality management system.
c) Description of the interface between the processes within the quality management system.
4.2.2 Control of documents

a) The quality management system shall include a defined system to control documentation which includes periodic reviews.

b) The organization shall ensure that changes to documents are reviewed and approved either by the original approving function or another appropriate designated function.      

c) Controlled documents shall include a unique identification, version control and effective date to ensure that only the correct versions are available where required.

d) Where the organization requires the use of external documentation, these shall be identified and distributed in a controlled manner.

e) There shall be a documented procedure for managing obsolete documents. This shall include controls to prevent unintentional use and include a defined period for the retention of at least one obsolete copy. 
f) Changes to documentation shall be appropriately communicated  to all personnel impacted through appropriate training. Evidence of this training shall be recorded. 
g) If electronic signatures are used on documents, they shall be controlled to provide equivalent security to that given by a hand-written signature.

4.2.3.1 
System administration

a) The organization shall assign responsibility for ensuring that information technology and the data itself is secure and maintained according to documented procedures.
b) The organization shall ensure that only authorised personnel have access to systems and files for the purpose of installation, maintenance, repair, recovery or system upgrades. 

c) There shall be a documented policy covering password management and security including security routines [sleep mode] which shall exist to cover periods of personnel absence from the computer.
d) Access to work files and data shall be limited by network or file security to ensure that only authorised users are able to manipulate data files. 

e) Artwork files shall be named and stored according to a documented procedure that enables them to be readily identified, issue controlled and traceable. When files are stored in a shared area such as a file server, accessed by several workstations, there shall be a documented procedure to ensure file integrity. 
f) The organization shall have a documented procedure for the backup and recovery of electronic product related data which defines the frequency of back up, the method and media to be used and the physical process for safe storage of the data files. Backup media shall be clearly identified and traceable.
g) The organization shall have a documented IT information recovery plan which details the system for partial and total recovery of data in the event of a failure of the computer system. The system shall be validated and challenged at defined intervals to ensure the information can be restored.
h) Access to legacy systems shall be defined as part of change control if IT systems are changed. 
Guidance
Electronic, photographic or other data processing systems, used instead of written documents should be validated to ensure that the integrity of the data is maintained during the period of anticipated storage. Data stored by these systems should be accessible in legible form. Electronically stored data should be protected against loss or damage of data (e.g. by duplication or back-up and transferral onto another storage system).

For further details on information (and data) security management see BS ISO/IEC 27001/BS 7799-2Information technology BS7799 (ISO/IEC 17799) and the GAMP (Good Automated Manufacturing Practice) Guide.
4.2.3 Control of records

a) A documented procedure shall be established for the management and control of records within the quality management system.

b) This procedure shall define the identification, storage, protection, and disposition of records.  Records shall be readily  retrievable.
c) Electronic records shall be subject to the same controls as those required for other records.

d) Entries in records shall be clear, indelible, legible, made directly after performing the activity (in the order performed), Corrections for entries shall be dated, initialled or signed and, where appropriate, explained, leaving the original entry still legible.

e) The organization shall define the quality critical processes and parameters where a double-check is necessary for the release of a batch. If either check is carried out electronically this shall be clearly defined.

f) Each quality critical stage and parameter in production and control processes shall be identified and the need to be double-checked defined.

g) For each batch of packaging material the organization shall establish and maintain a record that provides traceability and identifies the quantity manufactured and quantity approved for distribution.

h) The batch documentation shall be verified and approved.

i) All relevant records shall be retained for at least five years after the date of manufacture of the packaging material or as agreed with the customer.
NOTE Records comprise batch-related manufacturing data as well as other quality records such as deviation and investigation reports
5 Management responsibility

5.1 Management commitment
Senior management shall demonstrate its level of commitment in the execution, development and continuous improvement of the organizations approach to quality management systems through:
a) Communicating the importance in the achievement of both customer satisfaction and compliance with appropriate regulations and standards.

b) A defined quality policy 
c) Establishment of quality objectives 
d) The provision of resource

e) Execution of a management review process and   
f) Ensuring that roles, responsibilities and authorities are defined communicated and implemented throughout the organization.  
5.2 Customer focus
Senior management shall ensure that customer focus is managed throughout the organization, ensuring customer requirements are met and communicated, with the aspiration of enhancing customer satisfaction (see 7.2.1 and 8.2.1). 

5.2.1 Customer audits

The organization shall permit the customer or their representatives to conduct external audits (when mutually agreed) to review and assess the organizations quality management system.

Guidance
Key customer requirements for organizations include suitable facilities, competent and trained personnel, and processes designed to ensure product security and avoidance of cross-contamination and the ability to consistently produce product conforming to the customer specifications.

5.3 Quality policy

a) The quality policy shall be defined, signed and implemented by the organization’s senior management, ensuring the policy is appropriate to the business.
b) The organization’s quality policy shall state the business  commitment to the requirements of its intended standard(s)    
c) The quality policy shall define a review process for the business and quality objectives. 
d) The quality policy shall outline the business framework for reviewing the effectiveness and suitability of its business quality management system together with its commitment to continual improvement.
e) The policy shall include statements on 

1) how the product will be assured, 
2) how a hygienic, clean and controlled environment will be established and maintained and

3) the extent to which this Standard will be used in the organization. 
5.4 Planning

5.4.1 Quality objectives

a) Senior management shall ensure that quality objectives are established within the organization and consistent with the quality policy. 

b) The quality objectives shall be specific, measurable and include any requirements needed to meet the product requirements (see 7.1).
5.4.2 
Quality management system planning

a) Planning of the quality management system shall ensure the requirements given in 4.1 and the quality objectives are met.

b) Senior Management shall ensure he quality management system integrity shall be maintained when changes  are planned and implemented.  
5.5 Responsibility, authority and communication

5.5.1 Responsibility and authority
a) Senior management shall ensure effective communication of the defined responsibilities and authorities within the organization
b) The organization shall maintain a current record of signatures of responsible persons. (see 4.2.4)

c) Any person with responsibility for product quality decisions shall have the authority to make those decisions independently. 

5.5.2  Management representative

Senior management shall appoint a member of the organization’s management who shall have the following responsibility and authority, irrespective of other responsibilities:

a) That the  processes required for an effective quality management system are established, implemented and maintained

b) Ensuring the quality management performance is reported to senior management along with any opportunity for improvement

c) Promoting the awareness of customer requirements throughout the organization
Note:  This representative can also liaise with external parties on matters that relate to the quality management system.

5.5.2.1 Quality unit authority

The quality unit(s) with responsibility for quality critical decisions shall have the authority independently from production to: 

a) Approve or reject all raw materials, components, in-process materials, product and labeling,

b) Review production records to assure that no errors have occurred, and if errors have occurred that they have been fully investigated and addressed satisfactorily, 

c) Approve or reject products manufactured, processed, packed, or held under contract by another company,

d) Review and approve reprocessing, and

e) Approve all defined changes.
5.5.2.2
Quality unit responsibility

The quality unit(s) shall have the responsibility for quality critical decisions independently from production to: 

a) Approve or reject all written procedures, or changes to those procedures and for production and process control(s) designed to assure product quality and integrity. 
b) Approving or rejecting any deviations from the written procedures referenced in a) above,

c) Approving or rejecting specifications, standards, sampling plans, test procedures, or other laboratory control mechanisms as well as changes to the above-mentioned documents,

d) Reviewing any complaint involving the possible failure of a product to meet any of its specifications and, for such products, determining the need for an investigation,

e) Reviewing and approving any investigation conducted in accordance with d),

f) Reviewing and assessing suppliers, and 

g) Approving validation, verification, and qualification documents.
5.5.3 Internal communication
a) Senior management shall establish appropriate communication processes across the organization, ensuring these processes takes place regarding the effectiveness of the quality management system.
b) The organization shall ensure appropriate systems are established to communicate GMP and regulatory requirements, quality policies, quality objectives and procedures throughout each level of the organization
c) Senior management shall be notified in a timely manner of quality critical situations, in accordance with a documented procedure. 

Guidance
Examples of senior management quality critical communication should be clearly defined but could include product recalls, admixture, and quality critical defects. 

Examples of communication processes include those related to the communication of the quality policy, management review, internal quality audit results, and corrective and preventive actions.
5.6 Management review

5.6.1 General

a) There shall be a review of the organization’s quality management system by senior management.  This shall take place at defined, planned intervals.  This is to ensure the continued suitability, adequacy and effectiveness.  
b) The review shall include an assessment of the opportunities for improvement (see 8.5) and the need to make any changes.  This shall include the quality policy and quality objectives.  The records of these management reviews shall be maintained (see 4.2.4)

5.6.2 Review input

The following list shall be considered for inclusion in the management review.  As a minimum the review shall include: 

a) Audit results

b) Customer feedback

c) Process performance and conformity

d) Corrective and preventive action status and trends
e) Review of actions from previous reviews

f) Review of changes that could affect the quality management system

g) Improvement recommendations

h) Effectiveness of training and future training needs
5.6.3 Review output

The documented output from the management review shall detail any decisions and actions related to:

a) Effectiveness of the quality management system, and processes

b) Improvement of products and/or customer requirements 

c) Resource (to include training requirements)

Guidance 
The process of management review should be demonstrate a proactive approach based on historical data and information and should not be limited e.g. can be a monthly process not just a six monthly/annual cycle.

6 Resource management

6.1 Provision of resources

Senior management shall implement and maintain the quality management system through continuous improvement and effectiveness reviews in order to meet both the business and customer requirements. They shall also determine and provide the resources needed to meet the requirements of this application standard.

6.2 Human resources

6.2.1 General

Personnel performing work affecting product quality shall demonstrate competence through a combination of appropriate education, qualification, training, skills and/or prior experience applicable to the role and activities to be undertaken.
6.2.2 Competence, awareness and training

Senior management are responsible for development and implementation of an effective training culture, which address all levels throughout the organization and shall:

a) ensure that personnel performing work that effects product quality be demonstrably competent to carry out their activity through training, work experience or qualification.

b) ensure that personnel, including temporary and contract employees are appropriately trained prior to commencing work.

c) provide training through competent personnel and/or e-learning methodology ,

d) continually review and evaluate the effectiveness of the training program and provide required updates
e) ensure that its personnel understand the impact of their activities and how they contribute to the overall quality objectives, and

f) maintain records including education, training, skills and experience (see 4.2.4).
g) where consultants are employed to advise on quality matters, records of their qualifications and type of service(s) provided shall be maintained (see 4.2.4).
h) provide additional refresher training at defined intervals
6.2.2.1
Appropriate training shall cover all organization, temporary and contract personnel and include awareness of:

a) GMP and the appropriate contents of this standard,

b) risk of product cross‑contamination,
c) the impact of any deviations from specified procedures, processes or specifications 
d) potential hazard to end product user/patient if product is cross-contaminated (e.g. admixture), and

e) impact on customer's product quality of any departures from specified procedures.
6.2.2.2
The organization shall provide means of evaluating the understanding and competence level achieved against the training provided/delivered.
6.2.2.3
The organization shall establish a documented policy/procedure detailing appropriate awareness training for personnel visiting the manufacturing location, including temporary contractors 

6.2.2.4
Additional and appropriate refresher training shall be conducted at defined intervals and include awareness of applicable GMP, all procedures and policies that affect product quality and the quality management system.

6.2.2.5
Particular attention shall be given to training of the personnel involved with the manufacture of sterile components or components to be subsequently sterilized.

6.2.2.6
Where applicable training on microbiological and particulate contamination prevention and the potential risks to the patient/end user shall be provided.

Guidance
Senior management should ensure a training matrix is developed, implemented and maintained.

6.3 Infrastructure

Senior management shall manage, operate and maintain the infrastructure ensuring the provision of: 
a) suitable buildings, workspace, utilities and support services.
b) process equipment, hardware and software

c) adequate maintenance of facilities and equipment
d) Procedures in place to handle waste, reject and recycled materials to ensure safe disposal to minimize the risk of re-entry into the supply chain.
e) that the infrastructure is managed, operated and maintained in accordance with GMP to avoid product contamination including:
1) facilities shall be secure against entry of unauthorized people. 
2) personnel who do not work in production, storage or quality control/quality assurance shall only access these areas through clearly-defined gangways, wearing appropriate protective clothing.
3) their layout, design and operation shall minimize the risk of errors and permit effective cleaning and maintenance to avoid cross-contamination, build up of dust, dirt or moulds and, in general, any adverse effect on the quality of products.
4) working areas shall be defined and segregated to avoid cross-contamination
5) where physical barriers are used to segregate working areas they shall be a minimum of 1.5 metres high and continuous from floor level, unless an alternative is justified through a documented risk assessment. 
6) inspection and sorting areas shall be defined and segregated by physical barriers of a minimum of 1.5 metres high and continuous from floor level unless an alternative is justified through a  documented risk assessment..
7) changing, toilet and hand-washing facilities shall be provided for areas where products are processed and handled. These facilities shall be separate from manufacturing areas and not ventilated directly to the manufacturing area.
f) Storage areas shall: 
1) be of adequate capacity to allow orderly storage of starting materials and products,
2) be clean and dry with provision to store materials, products and change parts, off the floor, and allow the dry storage of pallets
g) Outdoor storage of starting materials shall only be permitted under exceptional circumstances and justified by a documented assessment of contamination risk.
h) Where product is exposed, light fittings shall have coated lighting tubes or protective safety covers.

i) Drains, located in the processing or storage areas to aid removal of extraneous materials or spillages, shall be sized to suit the operations carried out and have trapped gullies. Open channels are to be avoided but, where necessary, they shall be shallow, to facilitate cleaning and disinfection.

Guidance
Facilities and equipment should be located, designed, constructed, adapted and maintained to suit the operations to be carried out. 
Interior surfaces (walls, floors and ceilings) should be smooth, free from cracks and open joints to permit effective cleaning.

Facilities should be laid out to permit operations to take place in a logical sequence.

Lighting, temperature, humidity and ventilation should not adversely affect, directly or indirectly, either the products during their manufacture and storage or the correct functioning of equipment.

Production and storage areas should be effectively ventilated appropriate to:

1) the products handled,

2) the operations undertaken, and

3) the influence of the external environment.

Pipe-work, light fittings, ventilation points and other services should be designed and sited to avoid creating recesses which are difficult to clean.

6.4 Work environment

a) The organization and site shall be of suitable size, location, construction and design to facilitate maintenance, prevent contamination and enable the production of products of appropriate quality.

b) The organization shall establish documented requirements for health, cleanliness, clothing and access control of personnel, if contact between such personnel and the packaging material or work environment could adversely affect the quality of the packaging material.

c) The requirements for environmental conditions during production and packaging shall be assessed jointly between the organization and the customer or as defined by this Standard.
d) For product contact materials, the appropriate environmental conditions shall be defined and applied as detailed in this standard or as specified by the customer (see 7.2.3 customer communication).
e) The conditions and results of environmental monitoring and contamination control for production shall be documented and reviewed as part of the organization's continual improvement programme.

Guidance

For product contact packaging materials an environmental cleanliness gradient should exist from the input of raw materials to the production of the converted item and through to the inspection, collation and transit packaging, i.e. a progressively cleaner processing environment as the product moves through the stages of manufacture.

6.4.1 Environmental conditions

The organization shall operate appropriate environmental conditions for processing the product. 

6.4.1.1 Minimum environmental conditions 

These conditions are appropriate for the processing of secondary packaging materials and are also suitable for product contact materials, unless higher environmental conditions are specified by the customer.

a) Any ventilation or air extraction system shall contain a filter medium which prevents the introduction of visible contaminants or insects into the processing or handling areas.

b) Doors shall be kept closed except when in use. Windows in or immediately adjacent to production and associated storage areas shall be closed or effectively screened.  


NOTE: The use of automatic door closers, protective air curtains or plastic curtains should be implemented where appropriate.

c) Handling/transfer containers shall be clean and not contribute to particulate contamination. For product contact packaging materials they shall be covered or appropriately sealed.
d) Pallets shall be constructed of materials appropriate to the product being handled. They shall be clean, dry and in good condition. Pallets shall not be stored in the open air or exposed to the elements.
e) The organization shall define and provide appropriate protective clothing.
f) Where product contact packaging materials are exposed (e.g. machine out feeds) covers shall be used unless justified through a documented risk assessment.

g) For the production and processing of product contact packaging materials, operator clothing shall include protective garments  and hair covering.

Guidance
Consideration should be given to the use of heat treated pallets to minimise contamination through migration of any chemicals used in other pallet treatments
6.4.1.2 Cleanroom conditions 

Clean areas/cleanrooms shall be classified according to ISO 14644-1, and monitored/operated according to ISO 14644-2, ISO 14644-3 and ISO 14644-5 or equivalent.

Guidance 

For cleanroom design, construction and start-up see ISO 14644-2 and ISO 14644-4.

Monitoring may be conducted in accordance with ISO 14698-1 and ISO 14698-2.

Note: See Annex “D”
6.4.1 Risk control of contamination

6.4.1.1 Hygiene and security

a) The organization shall define a documented procedure detailing requirements for health, hygiene practices and protective clothing for all personnel who are required to go into processing and storage areas.    
b) The organization shall determine, document and implement policy(s) requirements for the control of risks that may result in contamination of packaging materials, relating to:
1) wearing of jewellery, including watches, piercings and make up.

2) smoking, eating, chewing, drinking, and personal medication,

3) handling and disposal of waste,

4) personal hygiene and health,

5) protective clothing, including hair and footwear. 
c) Hygiene requirements shall be prominently displayed at all entrances to processing and storage areas.

d) Contractors and visitors to sites of material/product-processing, handling or storage shall be notified of and comply with the hygiene and cross-contamination avoidance requirements.

e) Persons with skin lesions, dermatitis or known communicable diseases shall not come into direct contact with the starting materials, processing equipment or the product.

f) Personnel shall be trained in (and required to adopt) hygienic practices including hand-washing.

g) All personal medicines shall be controlled and, except where specifically approved and documented, not taken into the areas where materials or products are processed, handled or stored.

6.4.2 Pest control

a) An effective, documented and reviewed pest control program shall be implemented and maintained to provide maximum protection from entry of rodents, pets, birds, crawling or flying insects and other pests, into manufacturing and storage areas.
b) The organization’s overall protection requirements shall be detailed in documented procedures and schedules. 
c) Where any infestation is identified, immediate action shall be taken to eliminate the hazard and any preventive and control measures shall not introduce contamination into the product.

d) Electrical fly-killing units and crawling-insect traps shall be suitably sited and maintained so as not to inadvertently contaminate products. Windows in or immediately adjacent to production and associated storage areas shall be closed or effectively screened.
Guidance
Where doors are in constant use, it is recommended they should be operated with an automated system. 
An approved pest-control contractor should be employed, providing regular inspection reports for organization review

The use and location of insecticides, rodenticides and disinfectants should be controlled, and records kept of their use. 
6.4.3 Materials and utilities 
6.4.3.1 General

a) Processing aids shall be defined and be subject to a documented risk assessment for their potential impact on the quality of the packaging materials.

b) Reusable handling/transfer containers used to hold starting materials during processing shall be subjected to a documented cleanleness check  before being loaded with a different material to avoid cross-contamination.

6.4.3.2 Additional for product primary packaging materials:
a) starting and processing aids, which may come into direct contact with the medicinal product, shall be of the appropriate standard and controlled. 
b)  where details of processing aids are  disclosed these shall  not be changed without customer agreement,

c) steam boiler additives shall be documented and not carry over, directly or indirectly, to the product, 

d) compressed air and gases used in processing, which come into contact with the product, shall be clean and free from particulates and lubricants, its quality shall be determined and controlled.
e) intermediate materials shall also be identified and subject to the above controls, as appropriate.
f) all utilities (e.g. air, gases, steam, water) shall subject to a documented risk assessment for their potential impact on the quality of the packaging materials and any associated risks. Records of the assessment shall be maintained (see 4.2.4).

g) appropriate ventilation and exhaust systems shall be provided, where necessary, to minimize contamination. Particular attention shall be given to recirculation systems.

h) if water comes into direct contact with the packaging material, or its starting material or is used for cleaning the equipment in contact with the product, its quality shall be determined and controlled.

Guidance
Dependent on the risks, the use of food-grade fluids should be considered.

Risk assessments should include set off powder and other fluids (e.g. lubrication fluids, cooling fluids, hydraulic oils, etc.).
6.5 Maintenance and cleaning activities

a) The organization shall establish documented requirements and schedules for maintenance activities (e.g. production processes, systems and equipment), when such activities or lack thereof may affect product quality.

b) Records of such maintenance shall be maintained (see 4.2.4).

c) Computerized systems that may impact upon material quality shall have sufficient controls for installation, operation, maintenance, modification and security. (see GAMP)
d) A set of technical documentation for quality critical equipment and installations shall be maintained.

e) Repair and maintenance operations shall not present any hazard to the quality of products. Maintenance operations shall not introduce contamination and, on completion, shall include a documented cleanliness check.

f) Defective quality critical equipment shall be removed from service and/or clearly labelled and product produced evaluated (see 8.2.4 and annex B). Prior to reintroduction it shall be verified as suitable for use.      
g) The organization shall ensure that the infrastructure is managed, operated, cleaned and, where appropriate, maintained in accordance with GMP and to avoid product contamination (including validation of the cleaning procedures, control of particulate matter and microbiological control where applicable).

h) The organization shall define and document a cleaning schedule that takes into account the contamination risk.
i) Where it is essential to use brushes and/or compressed air for cleaning production equipment and working areas, their use shall be controlled to avoid the risk of contamination.

Guidance
Cleaning schedules should include both manufacturing, storage and administration areas covering aspects such as floors, doors, walls, ceilings, light fixtures and exposed pipes.

Documented procedures and schedules for cleaning should define where applicable:

1) cleaning methods,

2) materials used (e.g. detergents/disinfectants),

3) areas/equipment to be cleaned, 
4) precautions and spillage cleaning routines, and

5) records required.

Following cleaning, equipment should be stored in a clean and dry condition.
7 Product realization

7.1 Planning of product realization

a) Processes required for product realization shall be planned and developed.  There shall be consistency between the planning of product realization and other processes within quality management system (see 4.1)

b) The organization shall determine the following:

1) documents, product requirements, quality objectives and resources needed for product realization. 

2) attributes and testing required specific to the product, which shall include verification, validation, monitoring and inspection and the criteria for product acceptance,

3) records to demonstrate the realization process and resulting product meets requirements. (See 4.2.4).
c) Each resulting requirement from this planning shall be consistent and suitable for the organization's method of operations.
Guidance
Documents specifying the processes of the quality management system (including the product realization processes) can be referred to as a quality plan

Consideration should be given by the organization to applying the requirements given in 7.3 during the development of product realization processes.

The organization should ensure that risk management processes are included in the planning and implemented throughout product realization 

7.2   Customer-related processes

7.2.1 Determination of requirements related to the product

The organization shall determine the product specification including the quality, labelling and delivery requirements of the customer, including product statutory and regulatory requirements. Requirements not stated by the customer but necessary for specified or intended use, where known, shall be considered.
7.2.1.1 Origination/artwork
Origination procedures and work areas

a) Origination material both physical and digital shall be uniquely identified and stored in secure environments. (see 4.2.3.1).
b) Origination processing areas shall be subject to a documented procedure for contamination control that:

1) define work areas,

2) specify one job at a time

3) detail documented line clearance, and 

4) ensure security of materials relating to the job.
c) Digital origination shall be subject to documented procedures that:

1) details line clearance  including the requirement that all artwork files on the active computer have been closed

2) establish a secure, validated, file access system designed to prevent unintentional use of incorrect artwork files

3) defines naming conventions, folder structures and the disposition of rejected, obsolete and archive artwork files.  

7.2.1.2
Customer product component codes

a) The organization shall understand how its individual customers allocate and revise component codes in order to ensure that the systems of both the organization and its customers interface effectively.

b) The organization shall have a documented process for the verification of electronic data output.  (see 7.5.2.1, ).

7.2.1.3
Digital printing

a) The flexible capability of digital printing introduces additional challenges, which shall be controlled and documented to ensure the accuracy and security of the printed products.

b) The use of digital printing and any special requirements for the product shall be agreed with the customer.

c) The organization shall establish a secure file access system, which is designed to prevent unintentional use of incorrect origination files.

d) Unless alternative security is designed, the controlling computer in the digital printing machine shall only have the specific artwork file in its memory for the current print run, and removal of this file shall form part of documented line clearance.

e) Operational settings to achieve acceptable colours shall be established through a formal process and recorded.

f) For reel fed production on continuous basis there shall be a defined gap between each printed job e.g. printed dummy text or blank material to ensure product separation. The subsequent processes shall be verified to ensure correct separation of products and removal of defined gap material. 
7.2.1.4
Specifications

Organizations shall establish documented specifications to define the product(s) to be supplied.  
Guidance
The following categories relating to product quality should be considered for inclusion in the specification, where applicable, for example:

a. product name

b. product reference code,

c. product dimensions and limits,

d. product performance (e.g., functionality), for example:

· leakage, and

· spray pattern.

e. raw material (when applicable):

· chemical requirements,

· mechanical properties,

· biological properties,

· storage,

· grade, and

· supplier.

f. product cleanliness standard,

· foreign particulates level, 

· microbial level and
· BSE/TSE compliance statement
g. visual standards,

h. sampling plans,

i. testing methods,

j. acceptance criteria [acceptable quality levels/limits (AQLs)],
k. extractables 
l. product certification [e.g., certificate of analysis (CoA), certificate of quality (CoQ), or certificate of testing (CoT)],

m. packaging details,

n. label details,

o. pallet details,

p. storage conditions and shelf-life setting, 

q. product use-by date/requalification date
r. transportation details.

7.2.1.5
Additional requirements

Additional requirements, whether customer-specific, legal or regulatory (for example pharmacopoeia material and general monographs),shall be agreed by both parties (see 7.2.1).  

Requirements and changes related to the product shall be determined and documented. 
Guidance
Technical/quality agreements should form the basis of determining both customer and organization requirements including the actions taken in the event of a nonconformity. In the absence of such agreements the organization should consider generating their own. (See 7.2.3.2).
7.2.1.6
Specific requirements
To avoid unauthorised use (i.e. counterfeit use), the organization shall be responsible for ensuring the secure disposal of product artwork, print media, samples, process defectives and waste materials. 
7.2.1.7 
Product security 
a) Security codes 

1) To ensure the security of the product and prevent cross-contamination, security codes shall be included in the design of pharmaceutical printed packaging materials, where practicable, for verification either by the organization during manufacture, and/or by the customer during the packing operation.

2) For cartons and other board products, each type and variety shall include a unique security code incorporated into the design e.g. glue flap 
3) Any product produced where electronic inspection is specified, but has not been performed, shall be properly authorized and recorded in the quality records. The customer shall be notified and documented approval obtained before product release 
4) Where security codes are included by the organization, the organization shall document a policy for the allocation and control of the codes and maintain a register of issued codes (see 4.2.4)
Guidance
Where the organization is responsible for specifying the security code, each colour of the design should be included in the code. 
Security codes should be unique for each new version of a component.
For all barcodes, if a colour is not compatible with the requirements of the scanning equipment, this should be notified to the customer.

Verification codes, (e.g. glue flap, converters and crease codes) may be located on part of the design, which is subsequently concealed when the carton is formed/erected (e.g. on the inner edge of the tuck in flap).

Codes used for verification should be inspected or electronically verified at appropriate operations as part of the process. (e.g. critical control points such as origination, plate making in process checks etc). 
b) Converter's flap code 

1) Converter flap code within the design of the product to assist in the prevention of admixtures shall be in agreement with the customer. 

2) Where included a register of all converter's flap codes shall be maintained (see 4.2.4)
3) The converter's flap code shall be visually inspected and verified at appropriate converting operations.

Guidance
The converter's flap code may be located on a part of the design, which is subsequently covered when the carton is erected (e.g. on the inner edge of the tuck in flap).

c) Crease codes (edge codes)

1) Where the product design incorporates crease codes, the codes shall be visually checked during the packing operation. 

2) Where the crease codes are incorporated by the organization, a register of unique codes shall be maintained to ensure clear differential between designs.
Guidance
Crease codes are generally incorporated along the folded crease, which should be visible when packed into corrugated outers and used as a visual aid in the prevention of admixtures

d) Changeover systems

1) Changeover systems that are designed to reduce make-ready time and do not permit a total line clearance, shall be subject to a documented risk assessment and operated with controls to ensure product security.

2) Print media and other tooling (e.g. cutting dies), from the previous job, shall be removed from the line prior to formal approval of the run being given. This check shall be recorded (see 4.2.4).
e) Gang printing

1) Gang printing (the process of printing more than one design on a substrate at one production run) is recognised and classified as an acute contributory  risk relating to admixtures. Therefore this shall only be permitted in agreement with the customer and on completion of a documented risk assessment to evaluate and mitigate the risk of cross-contamination.

f) Reel fed self-adhesive labels

1) Labels which are missing or have been removed from the backing web shall not be replaced, unless the replacement is validated by an automated system in agreement with the customer.
2) Where sequential numbering is incorporated, the numbering process shall be verified for accuracy and checked regularly.
3) Other overprinting processes, agreed as part of the contract, shall be subject to the same verification controls.

g) Reel fed materials (general)

Unless otherwise specified by the customer, splices shall be:

1) made using a brightly coloured adhesive tape on both sides of the web (reverse side of backing web only for labels). 

2) checked either side of the splice to ensure that identical materials are joined. 

3) The quantity of material (length, number of units or weight) produced on each reel shall be determined within accuracy limits agreed with the customer and recorded on the reel.

4) The batch identity, reel number and production date shall be recorded on the inner face of the core for each individual reel.

5) To prevent admixtures, the web shall be run to plain material at the end of the run to ensure that no printed material remains in the printing equipment. Removal and disposal of waste shall be recorded see 4.2.4.
6) Where it is necessary to leave printed material in the converting equipment - due to the difficulty in carrying out re-webbing (e.g. slitters) - there shall be a formal documented procedure for removing and disposing of the material used to pull the new design through the machine.
7) The organization shall have a validated system for detecting, removing and segregating product produced with missing colours or text.
7.2.1.8
Braille

a) Where Braille is included in the product design, there shall be a formal documented procedure for ensuring that the Braille text, orientation are correct and comply with the specifications for size, position and embossed height.

b) Control systems shall include unique Braille references to provide traceability to the original source. 

c) A register of all Braille tooling shall be maintained.

d) A documented procedure for verification of male braille tooling shall be established at both incoming receipt and point of use. 
e) Braille tooling shall be maintained and condition checked prior to use.
NOTE: See EN 15823 Packaging – Braille on packaging for medicinal products.
Guidance
References should be present on all Braille tooling and screens plus any associated media, e.g. overlays used to verify Braille integrity.

If Braille tooling is outsourced technical specifications should be available and agreed between the organization and the tool maker / screen manufacturer. 

Braille quality can be defined as ‘correct position, orientation, format, and dot height (as defined and agreed in the relevant customer specification). This can be in the form either or a combination of physical or visual testing. (e.g. micrometer, or by suitable validated automated equipment). 

Where changes to tooling/screens are required there should be a documented procedure in place to assess the impact of change, e.g. change control/validation  

Any such change should include a formally recorded repeat make ready check that verifies correct product quality.

7.2.2 Review of requirements related to the product

a) The organization shall review the requirements associated with the order and any changes thereafter, before supply commences (e.g. submission of tenders, Request for information, order/contract etc) and that the requirements have been clearly defined, understood and communicated to ensure product compliance. 
b) Where requirements are not clearly stated in a documented manner by the customer, the organization shall confirm communicated requirements prior to order acceptance.
c) The organization shall ensure that variances are resolved prior to commencement of the order/contract to establish confidence in the supply chain.
d) The organization shall have the facilities, resources and process capability to consistently meet the mutually agreed specifications. 
e) The output from reviews including activities arising shall be recorded and maintained in line with (see 4.2.4).
7.2.3 Customer communication

a) There shall be provision for providing accurate and pertinent communication to the customer. Provision should be made for replying to customer enquiries, contracts and order handling requirements. 

b) Customer feedback and complaints shall be documented (see 7.2.3.1).
c) The organization shall agree with the customer those changes which need to be documented prior approval and those changes which need to be notified.  (see 7.5.1.3.) 

d) The organization shall certificate products to the required specification, in accordance with or as required by the customer. 

e) The organization shall establish and maintain a documented feedback system to provide early warning of potential and actual quality problems and to facilitate customer input into the corrective and preventive action system. (see 8.5.2 and 8.5.3).
7.2.3.1
Complaints 
a) The organization shall have a documented procedure outlining the activities associated with a quality complaint(s).

b) The organization shall:

1) maintain an official record of all quality complaints and their status in the system,

2) notify appropriate internal departments of the complaint,

3) investigate quality complaints in a timely manner.

4) have a mechanism for investigating complaints, tracking the progress of the investigation, and responding to the customer on the outcome of the investigation and corrective actions, and

5) records shall be maintained (see4.2.4).

c) A summary of complaints shall be included in the management review process.

d) Quality complaints not followed by corrective and/or preventive action shall be justified and also recorded (see 4.2.4).
7.2.3.2
Supply agreements, quality agreements and documentation

Guidance
It is recommended that the organization and customers should establish supply agreements and quality agreements.   Supply agreements may cover issues not related to quality (e.g., commercial issues such as pricing, term of agreement, other legal clauses, environmental policies, etc.) These should be subject to periodic review.
Quality agreements should agree to the terms relating to key quality and regulatory systems.  

The following categories should be considered for inclusion in quality agreements, where applicable, for example:

a) batch records,

b) deviation

c) change control and notification,

a. document change control,

b. material change control,

c. specification change control,

d. process change control, and

e. facility and equipment change control.

d) cleanliness and hygiene,

e) complaints and impact on commercial supply,

f) product testing,

g) customer audits,

h) definitions, 

i) document retention,

j) lot approval and product release,

k) manufacturing environment,

l) material suppliers,

m) organization and customer responsibility matrix (see below for example),

n) process validation,

o) qualification and/or validation of equipment,

p) recalls, 

q) reference to current versions of standards and guidelines,

r) regulatory compliance,

s) regulatory contacts and audits,

t) requirements for raw materials and subcomponents,

u) resolution of quality issues,

v) retained samples,
w) customer samples; these may include a representation of each printed station or moulding cavity 
x) rework and reprocess,

y) subcontractor management, and

z) supply agreements.

Table 2.
Example of Responsibility Matrix

	Item
	Customer
	Organization

	Component specifications
	
	X

	Specifications against which material is tested by the organization
	X
	

	Supply/procurement projections
	X
	

	Testing in-process/release
	
	X

	Testing on receipt
	X
	

	Certification CoA (or CoC or CoT)
	
	X

	Retained samples 
	X
	X

	Supply agreement
	X
	X

	Quality agreement
	X
	X

	Design file
	X
	X


b) For items where the organization and the customer have joint responsibility, the customer shall have ultimate responsibility. 

Guidance

The organization should establish specifications in consultation with the customer.

7.3 Design and development

7.3.1 Design and development planning

a) The organization shall plan and control all stages of design and development for its product.  
b) The organization shall determine the following:
1) The stages that incorporate design and development

2) The appropriate review, verification and validation activities for each stage of design and development

3) The relevant responsibilities and authorities required for design and development.

c) Where there are different groups involved in design and development, the organization shall manage the interfaces between these groups to ensure clear assignment of responsibility and effective communication.
d) As design and development progresses the planning output shall be updated, as appropriate.
e) There shall be a documented procedure for design and development.  As part of the planning process, the procedure shall evaluate and document any potential risks of the product design, determination of the relevant aspects of GMP which may impact on the customer and ultimately the patient. (see bibliography)   
f) Identification of potential risks and mitigation of those risks is a key responsibility of the organization.  The purpose of risk assessment is to identify potential risks, evaluate the effect of those potential risks, define and implement prevent actions to mitigate the potential risks.  
g) The organization shall develop a process to understand critical requirements to address customer specific application, i.e. quality critical attributes so as to aid them in choosing the appropriate product.  
h) The organization should interface with the customer to determine and demonstrate the fitness for use of the product with respect to performance features.  The product(s) shall be demonstrated   to function properly and maintain stability with respect to the design features and the relevant properties as deemed necessary by the customer or as applicable.

Guidance  

There should be agreement between the customer and the organization for the responsibility for design and risk assessment.

The design and development outputs should be verified as suitable before the production specifications are finalized.

One method of fulfilling this may be to supply a product requirement questionnaire that can be completed by the customer and reviewed by the organization as an initial step in identifying components for evaluation.  Another method would be for the customer to define a "User Requirement Specification” (URS). The organization would transfer this into a "Functional Specification” (FS) and would offer the technical solution or process controls.  The following features should be considered, but not limited to:

1)  suitability of intended use of end product,
2) use of appropriate and standardized test methods and application of appropriate acceptance criteria to ensure product is stable during intended use conditions by the customer,

3) compatibility of the product with the intended drug formulation components over time, and

4) product use-by/recertification date, recommended storage conditions, and associated tests, methods, and acceptance criteria. (see 7.3.1.4)
7.3.1.1
 Material use-by/requalification dating 

During design and development the organization should work with the customer to establish the following:
1) Product “Use By” or “Requalification” Date and recommended storage conditions as evaluated under a defined set of conditions to understand product behaviour,

2) Packaging and over wrap of product to protect against environmental contaminants,

3) Relevant recognized standard test methods, where available, capable of measuring typical characteristics of the product,

4) A detailed description of tests, methods and acceptance criteria for component functionality,

5) Use of appropriate and standardized test methods in addition to the application of appropriate acceptance criteria to ensure the product meets key incoming inspection test criteria and is stable during warehouse storage, distribution and handling.

6) Technical information for performance testing of product under typical use conditions shall exist and be appropriate to the design, and

7) Studies that characterize differences in product behaviour under exposed conditions of accelerated temperature, pressure, cold, light, stress, strain, etc., as appropriate, in order to define the optimum storage condition and shelf life of the product.

7.3.1.2   Process Analytical Technology (PAT)

Guidance
Organizations are encouraged but not required to become familiar with the principles of process analytical technology (PAT) and to implement it where appropriate and possible into their manufacturing processes. 
The goal of PAT is to understand and control the manufacturing process, thereby producing a more consistent product of higher quality. 
Organizations should ensure that their manufacturing processes, quality control, and documentation systems are at a high level of quality before implementing PAT. 
The foundation of PAT is a firm understanding of the manufacturing process. 
Implementation of PAT entails understanding the critical parameters of a product and their relationship to the critical control points in the manufacturing process which ensure that these parameters are within specification. 
PAT also involves implementing in-process controls and testing, and encourages continuous improvement.  
The benefits of PAT include higher quality product, less end-product testing, increase in efficiency, and fewer reject or re-processed batches.
Organizations interested in implementing PAT should consult with their customers for additional Guidance.  
See bibliography 
7.3.2 Design and development inputs

a) Inputs which relate to the product requirements shall be determined.  These records shall be maintained (see 4.2.4) and include:
1) Requirements for performance and function

2) Any regulatory and statutory requirements

3) Information from other similar designs, where applicable, and

4) All other essential requirements for design and development

b) There shall be a review of these inputs for adequacy.  The requirements shall not conflict with each other, be unambiguous and shall be complete.
c) Due to the nature of supplying the pharmaceutical industry there is a level of regulatory expectation.  This may take the form of one of the following inputs depending on the supplied market:
7.3.2.1  Marketing Authorisation 

a) Samples and certification documents provided for evaluation, stability testing or clinical trials etc. for authorisation applications, shall be compliant with the same GMP procedures and controls as a normal production item, with the same traceability. Material composition and processing conditions shall be equivalent to those that will apply during routine commercial manufacture of the item.

b) As part of a marketing authorisation application, the customer may require the organization to provide specified information. An appropriately qualified individual within the organization shall approve such information.

Examples of such information are:

1) composition,

2) test data,

3) specifications,

4) control methods, and

5) processing conditions.

c) Alternatively, and to facilitate organization confidentiality, scientific and technical information may be supplied as a dossier directly to the regulatory authorities, (for example in the form of a Drug Master File (DMF), or European Pharmacopoeia Certificate of Suitability), in connection with the application for a marketing authorisation.

d) Records shall be maintained of information supplied to customers or regulatory authorities.

e) Changes that affect any of the data supplied by the organization shall be communicated to the customer or the regulatory authority.

Guidance
Note: Key changes may involve a customer in performing a stability and compatibility retesting programme and resubmission to the regulatory authorities, with final approval to proceed with the change; this process may take 12 months or more..
7.3.3 Design and development outputs

Documented outputs should be provided in a manner which allows the organization and the customer to perform verification and validation that the resulting output met the input requirements.  Design and development outputs shall:

1) Meet the input requirements (see 7.3.2)

2) Include appropriate information to enable purchasing, production and for service provision

3) Reference the product acceptance criteria and 

4) Specify the characteristics of the product that are key for its safe and proper use.  
7.3.4 Design and development review

a) Systematic design and development reviews shall be completed and documented at selected milestones in the development process as planned (see 7.3.1).   These reviews are required to:

1) Evaluate any results of the design and development and the ability of these results to meet requirements and
2) Identify any problems and propose required actions

b) The review shall include a cross-functional team representing the different disciplines involved in the design and development of the product.  Records of the results and any subsequent actions shall be maintained (see 4.2.4)

7.3.5 Design and development verification

a) Verification consists of testing and documenting the testing performed on the product to ensure that the design and development outputs have met the design and development input requirements. It shall be performed in accordance with the plan (see 7.3.1).  Records of the results of the verification shall be maintained (see 4.2.4) and include any necessary actions.
b) Samples of product resulting from new or modified designs shall be:

1) fully tested and analysed against the product specification,

2) customer approved, and

3) retained as reference samples.

7.3.6 Design and development validation

a) Validation consists of testing and documenting the testing performed on the product to ensure that the product meets the requirements for the specified application or intended use, where known. It shall be performed in accordance with the plan (see 7.3.1).  Records of the results of the validation shall be maintained (see 4.2.4) and include any necessary actions.
b) Where required, validation documentation shall be provided to and approved by the customer.
c) The customer shall be notified where full validation is not completed prior to delivery or implementation (production) of the product.
Guidance

The requirements for design and development validation should be agreed between the organization and the customer.(see 8.2.3.2).  
7.3.7 Control of design and development changes

a) Changes to the component design shall be identified and records maintained (see 7.5.1.3). 
b) The changes shall be reviewed, verified and validated, as appropriate, and approved before implementation including of retraining personnel, where appropriate. 
c) Review of design and development changes shall include evaluation of the effect of the changes on constituent parts and product already delivered.  
d) Records of the results of the review of changes shall be maintained (see 4.2.4) and include any necessary actions.
7.3.7.1   Notification
Where a change affects any of the data supplied to the customer, the customer shall be notified.  Regulatory authorities shall be notified by the customer of any changes impacting the registered particulars of the final medicinal product which result from changes to a technical dossier/master file supplied by the organization (see 7.2.3 and 7.5.1.2) 
7.3.7.2   Design change
During implementation of a change the existing validation and documents affected by the change shall be reviewed and revised; personnel shall be retrained as appropriate.

Guidance 

Design and development outputs can include records (specifications, manufacturing procedures, engineering drawings, and engineering or research logbooks) and samples.

Confidential scientific and technical information (of the organization) can be supplied as a dossier directly to the regulatory authorities (e.g. technical dossier and/or master file).

7.4 Purchasing

7.4.1 Purchasing process

a) Purchasing processes shall be defined and implemented such that the purchased products meet the needs and requirements of the organization, including conformance to purchasing specifications.

b) Suppliers shall be evaluated and selected based on their capability to supply required products/services and suppliers of quality critical components or services shall be approved by the quality unit (see 5.5.2.1.).
c) Periodic review  of suppliers shall  be part of the quality system 
d) The supplier evaluation process, subsequent actions and ongoing reviews shall be based on the level of risk and documented, for example, use of a questionnaire, approved supplier list, site visit, etc. The organization shall identify and seek written approval from the customer for any subcontracted or outsourced part of the production process. Where a process is outsourced or subcontracted the organization shall ensure that during the process, applicable GMP requirements are in place and operated. 
e) Suppliers include all contracted out services that can affect product quality.

f) The organization shall only use suppliers that have been evaluated and accepted as competent, these include but are not limited to:

1) origination,

2) preventive and breakdown maintenance,

3) calibration services,

4) laboratory services,

5) qualification services
6) haulage,

7) cleaning,

8) pest control, 

9) waste contractors,

10) sterilization services.(see 7.5.2)

11) consultants advising on the production and control of packaging materials

h) Where consultants are utilised to advise on the production and control of packaging materials they shall be considered as suppliers.
i) Changing the source of quality critical raw materials shall be subjected to change control (see 7.5.1.3).
7.4.1.1  Control of supply chain 
a) The organization shall adequately assess the criticality of the materials received from suppliers used in the manufacture of a finished product. 
Guidance

Involvement of the supplier in the development of processes and specifications is necessary because the supplier of the product has the knowledge base about the component
There is an expectation for certain primary packing products e.g. inhalation or sterile products that control of materials is maintained to a high level. 

Most products of this nature (supplied by organizations, i.e., suppliers who provide components directly to the customer) involve multiple raw materials.  

The organizations typically source these materials from other suppliers.  It is expected that adequate control of raw materials by each level of suppliers throughout the supply chain is maintained, as appropriate. 

Adequate control of raw materials may be determined by, e.g., a risk assessment

This is to ensure that the appropriate controls are enforced by organization on their suppliers where the materials can affect the functionality and quality of the product supplied.

7.4.2 Purchasing information

a) Description of purchase product shall include, where appropriate the requirements:

1) for the approval of: product, procedures, processes and equipment
2) for personnel qualification
3) of the quality management system
b) For the purpose of traceability given in 7.5.3, the organization shall maintain relevant purchasing information, i.e. documents (see 4.2.3) and records (see 4.2.4).
7.4.3 Verification of purchased product

a) Requirements shall be established and maintained for all materials used. Incoming materials shall be inspected or otherwise verified as conforming to specified requirements.
b) Incoming materials shall be physically or administratively quarantined until they have been approved for use through established and implemented inspection protocol or other activities. Records of this verification shall be maintained (4.2.4). 
c) Where sampling of the purchased product for verification is performed, it shall be conducted in accordance with an approved sampling process designed to avoid contamination.
d) Where verification of purchased product is performed at the suppliers location, the purchasing information shall include the verification arrangement and method of product release. 

Guidance
In exceptional circumstances, subject to a risk assessment, quarantined purchased products may be used in further manufacturing provided the finished product remains within the control of the organization until the approval of the purchased product is confirmed.

7.4.3.1 Supplier data verification

Organizations shall periodically verify the relevant and critical information received from their suppliers on a certificate of analysis (CoA), certificate of conformity (CoC), or certificate of testing (CoT).  

Guidance 

This may mean performing similar testing on site, by independent contractor, or routine audit of the facilities to ensure that there is a high level of confidence in the supplier information. 

 In lieu of such testing by the organization, a report of analysis (e.g., CoA, CoC, or CoT) may be accepted from the supplier, provided that at least one specific identity test is conducted on the material or sub-component by the organization, and provided that the organization establishes the reliability of the supplier's analyses through appropriate validation of the supplier's test results at appropriate intervals. 

7.5 Production and service provision

7.5.1
Control of production and service provision

a) Production activities and provision of services shall be carried out under controlled conditions. This shall include assurance of the compliance of the product or service to the customer requirements, as well as continuous improvement of the product and efficiency of processes.

b) The activities that shall be controlled include, but not limited to:

1) Provision of appropriate specifications and information that define the product and shall include the definition of the date of manufacture

2) Definition and provision of appropriate manufacturing equipment, including operating process parameters and operating procedures

3) Definition and provision of appropriate measuring and monitoring equipment, including operating procedures, measurement intervals and sample sizes

4) Provision of procedures for all processes and activities

5) Definition and provision of procedures and criteria for approval of in-process, product packing and labelling, product release, delivery and post-delivery activities

6) Management of the recording and documentation of process activities and product controls 

7) Definition and provision of procedures for investigation of process and product deviations, including problem solving and prevention, waste reduction, process optimisation and improvement.  
c) All quality critical deviations shall be investigated and the outcome shall be recorded (see 4.2.4).
7.5.1.1 Cleanliness of product and contamination controls
a) General
There shall be documented standards or specifications, procedures and controls to ensure the following:

1) cleanliness of packaging material to prevent contamination of equipment or product. 
2) all production and controlled areas are operating within specified conditions, including environmental controls 

3) production processes in controlled environmental conditions where there is a customer requirement. 
4) cleaning of equipment used within the production of packaging materials.  Records of the cleaning of equipment critical to the quality of the production shall be maintained (see 4.2.4)

5) ensure all areas/production equipment are identified as to the cleanliness status

6) any reprocessing of material is defined and agreed with the customer.  any use of reground thermoplastic materials shall not be used unless agreed with the customer
7) Risks to patient safety shall be evaluated e.g. transmissible spongiform encephalopathies (TSE).

8) agreed requirements when a primary packaging material is cleaned by the organization prior to sterilization, where the cleanliness of a primary packaging material is of significance in use, or during manufacture process aids are to be removed.

9) identification of storage containers and associated attendant manifolds, filling and discharge lines.

10) discharge in and out of bulk containers/silos have appropriate attention (including identification, security, cleanliness)
b) Particular requirements for sterile primary packaging materials

There shall be documented records (see 4.2.4) of the sterilization process and the process parameters that were used for each sterilization batch.  Each batch of primary packaging material shall be traceable to the Sterilization records
c) Line clearance

1) In line with the product or service supplied, the organization shall define the process of line clearance to prevent the risk of cross contamination (mix-ups).

2) During manufacture there shall be a minimum of:

a) Prior to the commencement of production an independent, recorded check shall be carried out to confirm that the line, equipment, machine and/or associated work area are free from the risk of cross contamination (mix-ups) and that it is fit for use this may include electronic or physically applied variable data.
b) On completion of each production run each line, equipment, machine and/or associated work area shall be subject to a recorded line clearance ensuring that all starting materials, products, samples, waste and documentation have been removed

c) Where the use of common components cannot facilitate a full line clearance (e.g. Inks, plates, varnish, tooling etc), this shall be recorded as part of the line clearance process. 
d) Where there is any routine temporary break (e.g. meal breaks, end of shift or at weekends) in production, the processing equipment, processing area and materials shall be secured to avoid cross-contamination.

e) Where a batch is "lifted" part way through a process operation (i.e. temporarily removed, with the expectation of reintroduction at a future time or date, e.g. breakdown/part production), the material shall be identified and documented as for a new batch, before returning to the production run.

d) Segregation controls 

1) Materials and products that cannot be segregated by physical barriers shall be protected by other means (e.g. taped top sheet, stretch/shrink wraps, covers or enclosed cages) to avoid risk of cross-contamination.

2) The processing of products with similar appearance (e.g. design, shape, colour) in close proximity to each other should be avoided to reduce the risk of cross-contamination. 
3) If this cannot be avoided, additional precautions shall be taken to protect the product from cross-contamination.
e) Waste material

1) Secure waste-disposal practices shall be enforced to avoid risk of "counterfeit" products reaching the market. The most appropriate method of waste disposal shall take into account suitable environmental and secure recycling options.
2) The handling of waste material shall be controlled to prevent the risk of cross contamination and unauthorized use; it also aids reconciliation.
3) All waste or scrap material shall be securely contained, clearly identified and removed from processing and storage areas in accordance with a documented procedure. 

4) Waste or scrap material shall be stored in a secure area pending disposal.
7.5.1.2 Change control 
a) When required by the customer, the organization shall agree with the customer, which changes require written confirmation prior to approval and which changes require notification only. Proposed changes shall be communicated in a timely manner and the process for introducing changes agreed (see 7.2.1).
b) The organization shall operate a documented and effective change control system incorporating the evaluation of risk(s) associated with all proposed changes that can have potential impact on the quality of supplied Product, service provision and business activity.

c) The detail and level of change control shall be determined by the evaluated risk in conjunction with the customer. The organization shall determine the impact of the change on the quality of the component.
d) The organization shall determine the impact of the change on the quality of the component. The evaluated risk shall be assessed in accordance with the customers specified level of validation requirements commensurate with the customers end product.  Therefore it is important that the end use of the supplied product/service is fully known and understood by all parties. The evaluation shall determine if validation or revalidation is required.
e) The organizations change control procedure shall ensure that supporting data is generated to demonstrate that the change will result in a product of desired quality and safety, consistent with the approved specifications.
f) An independent group shall have the responsibility and authority for management of changes. Approved changes shall be implemented in a controlled manner.

g) The organization shall ensure that any supplier for an OINDP/complex material has a documented change control system in place to identify and notify them of changes (changes at suppliers can have a significant impact on the quality and functionality of the finished OINDP/complex material).

Guidance
For packaging items, it should be determined which of the following categories the item falls into: 

· Primary packaging, i.e. packaging materials in direct contact with the product (e.g. tubes, glass bottles)

· Secondary materials, i.e. packaging materials not in contact with the product, but which form part of the pack supplied to the end user (e.g. labels, cartons)

· Tertiary materials, i.e. packaging materials not in direct contact with primary contact packaging materials (e.g. shipping outers, cold chain boxes, non-product contact drums)

· Artwork / Pre-press Services i.e conceptual design, press ready files, translation service, Braille, lateus coding etc.  

· Sub Contracted Services – i.e translation services, print, warehousing, laundry services, calibration services, transportation 
7.5.1.3 Change control obligation/methodology 

Guidance

Based on the evaluated risk the customer notification process shall follow; 

Table 1: Determination of Quality Risk 
	PRODUCT / SERVICE
	LEVEL OF RISK

	Primary Packaging Component
	3

	Secondary Packaging Component
	1,2 or 3

	Tertiary Packaging Component
	1

	Artwork  /Pre Press Services
	3,2 or 1 (dependant on category of product associated to) 

	Sub contracted services
	3,2 or 1 (dependant on category of product associated to) 


	Level 1

	The customer shall be notified of the changes.

	Level 2


	The customer shall be notified prior to implementation, with an agreed Time lag such that the customer has an opportunity to evaluate the implication for their processes.

After the change has been implemented, there should be a documented evaluation of the first 3 deliveries produced or tested under the change.

	Level 3


	The customer shall be provided with the documented assessment of risk and give acceptance of the proposed level of validation in relation to the change prior to implementation.


7.5.2 Validation of processes for production and service provision

a) Organizations shall identify validation work needed to prove control of the quality critical aspects of their particular operations. 
b) Where the quality cannot be verified by subsequent monitoring or measurement, control shall be demonstrated through validation, this validation shall be documented (see 4.2.4). 
c) All records of validation shall be maintained for a minimum of 2 years after retirement of the equipment, unless otherwise agreed with the customer.
d) To determine which processes are quality critical, and to determine the extent of the validation, risk assessment shall be used.  This shall focus on and be related to the quality related attributes

e) The organization shall establish documented procedures for validation. The extent of verification and/or qualification/validation shall be conducted in accordance with a documented risk assessment
Guidance
Examples of activities and items requiring validation:

· qualification of equipment, measuring and monitoring devices, including electronic scanning equipment and software used for process control 

· materials, processes and facilities intended to assure cleanliness or sterility

· equipment and methods used to verify conformity and quality of the materials and products and

· processes critical to pack integrity 

7.5.2.1 Validation of software provision

a) Validation of software used in quality critical processes shall include functional tests to verify the traceability, transfer accuracy and retention of data.  These tests shall be performed in sufficient number and under relevant conditions.  
b) The software shall be challenged, e.g. by entering correct and incorrect data to detect the traceability, transfer accuracy and retention of data or records.  All results shall be documented and recorded, (see 4.2.4)
c) There shall be protection and security of electronic records against accidental corruption and loss.  This storage shall permit regeneration; If this is not possible, there shall be retention of hard copies for two years beyond retirement of the equipment, or as agreed with the customer

7.5.2.2 Validation of an individual primary packaging material may be appropriate, if required by the customer

7.5.2.3 If a sterilization process is outsourced the organization shall ensure that the process complies with the relevant clauses of this standard


See ISO 11135 or ISO 11137, and ISO 14937

7.5.2.4 Technical systems (e.g. machines, lines, structural production components, etc.) used for manufacturing  packaging materials shall be verified and/or qualified/validated, in accordance with a documented risk assessment.

7.5.2.5 If sterilization is a requirement, the organization shall establish documented procedures for the validation of sterilization processes. Sterilization processes shall be validated prior to initial use. Records of the results of sterilization process validation shall be maintained (see 4.2.4).

See ISO 11135 or ISO 11137.

7.5.2.6 Where sterilization is a requirement, the organization shall subject the packaging materials to a validated sterilization process and record all the control parameters of the sterilization process. (see 4.2.4)
Guidance
For further details on data security, management and software validation, see IEC60601-1-4, the GAMP (Good Automated Manufacturing Practice) Guide and CFR21 part 11, EU GMP annex 11 & 15.
7.5.2.7 Re-validation of processes for production and service provision

The organization shall establish criteria for the requirement for re-validation following significant changes (see 7.5.1.3) also where subsequent product or service deficiencies are identified during use. This may include the requirement to perform periodic re-validation, verification and/or qualification. Examples of criteria that may result in the requirement for re-validation:

a) Changes to equipment, materials or processes that may alter the product characteristics or quality (including software changes)

b) Failure to meet the required quality or adverse trends in quality indicators

c) Transfer of product or processes from one facility to another occurs

Guidance
Change control of the validation process should form part of the organization’s change control policy.
For Guidance on verification and validation refer to Annex A

7.5.2.8 Verification methods/equipment

a) Where practicable every security bar coded item shall be verified by on-line scanning equipment to ensure that the codes are readable and that the correct product is being produced. 


b) The scanning equipment software/control configuration shall be effectively controlled to prevent unauthorized tampering. Where feasible codes shall be loaded from an independent source (e.g. specification or approved proof). 
c) There shall be an effective system for rejecting any product that fails the scanning process.
d) Product rejected by on-line scanning system shall be inspected to determine the cause of rejection and the rejected components subsequently scrapped. 
e) Rejection findings that present a potential risk to the security of the product shall be recorded and reviewed prior to product release.
f) The on-line scanning equipment and its associated reject mechanism shall be challenged during production to determine if its operation is effective in detecting incorrect barcoding. 
g) Such monitoring shall take place at the start of the batch, at defined intervals throughout the batch, and shall be recorded.
h) Any product produced where electronic scanning is specified, but has not been performed, shall be authorized by the quality unit and recorded in the quality records. The customer shall be notified and documented approval obtained before product release.
i) Where multi-lane production code verification cannot be performed, agreement with the customer shall be documented to permit single or reduced lane verification. 

Guidance
Scanning of security codes should be carried out during the last feasible production process (e.g. folding for leaflet production).
Where feasible both sides of a printed product should be scanned.
7.5.3 Identification and traceability

a) The use of all production materials shall be traceable and documented from source to product realization.  The extent of the records required shall be based on a risk assessment (see 4.2.4, 8.3, 8.5,  and annex B)
b) Unique starting material (raw material) batch numbers shall be assigned on receipt and recorded in the batch records. Records of process equipment used and maintenance shall be retained.
NOTE: For secondary packaging materials, starting materials such as inks, coatings, adhesives and processing aids, where the processing parameters do not allow for full and accurate traceability of usage, the recording of batch numbers is not required unless it is a customer specified requirement.

c) Information shall be established in batch records and shall include, but are not restricted to:

1) code, name or reference for each material, intermediate and finished product 

2) batch number for each material, intermediate and finished product

3) key dates of manufacturing activities, process steps, analyses, approvals

4) identification of equipment used, as well as any special storage facilities

5) applicable test methods and results , sampling plans, specifications, acceptance criteria used 

6) product expiry date, where defined

d) There shall be a unique batch or identification reference for batch production records
e) The use of quality critical equipment shall be recorded and records retained (see 4.2.4).  

f) There shall be documented procedures to ensure any materials returned to the organization are distinguishable from routine production and identified at all times.  
g) The batch record shall be maintained and archived as per the quality agreement or broader supply agreement (see 7.2.2):

h) The content of the CoC, CoA, or CoT should be agreed to by the organization and customer. 

i) The following information shall be present in the batch record for primary packing material.
1) product name,
2) product reference code,

3) approvals,

4) batch or lot number,

5) dates of manufacture and release,

6) use-by/requalification date (see 7.3.2),

7) list of specification requirements and acceptance criteria, including AQLs,

8) list of test methods,
9) specification number, and

10) sampling plan for device or component.
j) The following documentation shall be available from the primary packaging organization and shall be maintained and archived as per the quality system:
1) list of applicable validation reports,

2) incoming quality inspection and acceptance of raw materials documentation, and
3) master production records.
Guidance
Such activities should be established and planned in such a way that it facilitates the use the information and data for continuous improvement.
7.5.3.1 Print impression media

All print impression media shall be:

1) clearly and uniquely identified so that it is traceable to the origination material, 

2) produced from and traceable to the origination material held by the customer,

3) verified against the copy approved by the customer and documented, and

4) stored in a secure area with a documented procedure for authorized issue and return to store.

NOTE: Print media should be stored in an environment suitable to maintain its integrity.

7.5.3.2 Plate management

a) Where more than one printing plate is required, there shall be a documented procedure for ensuring that all plates within the set are used. 

b) Where a set of plates contains the generic design for several jobs, there shall be a documented procedure defining the controls implemented to mitigate potential risk of contamination, including the clear unique identification of individual plates within the set(s).
c) Where a design requires several plates and some of them are to be replaced because of a copy/design change, there shall be a documented procedure to allow for the replacement of the affected plate(s) and the retention of the other media in the set.  The original plates shall be subject to a procedure that allows re-identification.

7.5.4 Customer property

a) The organization shall establish a process for the management of all property owned by the customer. Examples of customer property may include:

1) Manufacturing equipment such a mould/press tools, dies

2) Components, raw materials or supplied for inclusion in a product 

3) customer samples (and subsequent controlled return or disposal)

4) packaging materials, labels or other printed media

5) Electronic data files and media

6) Intellectual property, such as drawings, specifications, documents

b) The organization shall have a documented procedure for identification of customer property, as well as appropriate storage, handling, maintenance and use of it, in order to protect the condition and value of the property. 

c) The condition and performance of the property shall be monitored and recorded. If property is damaged, lost or identified to be unsuitable for use, the organization shall inform the customer promptly. 

7.5.5 Preservation of product

a) The organization shall establish a documented procedure to assure the preservation and conformity of product, and constituent parts of the product. This shall include definition of the appropriate materials, processes and facilities for packaging, handling, storage and delivery of the product. 

b) The product shall be clearly identified, segregated and securely stored, and protected from extraneous matter or contamination. Packaging used to produce and contain the product shall be clean and suitable. Deliveries shall be accompanied by appropriate documentation. The delivery documentation shall be batch-specific.
c) Transit packaging used for handling and storage protection shall have clear identification in a uniform position. 

d) Any reuse of packaging containers shall ensure that previous labels are removed or defaced.  Where containers are reused there shall be documented procedures to ensure that they are cleaned, or verified as clean.

e) Where specific transport or storage conditions are required, they shall be stated on the label, and these conditions shall be complied with.
f) The number of units in each transit container or shipping outer shall be determined within tolerance limits agreed with the customer and validated.

g) Where defined, shelf-lives shall be justified.  Where a primary packaging material has limited shelf life, or requires specific storage conditions, the organization shall ensure a system has been established and is maintained.  Any specific storage conditions shall be controlled and recorded (see 4.2.4)

Guidance
Consideration should be given to the need for monitoring/testing of the product during storage to verify its conformity.

The following details should be included unless otherwise specified by the customer:

1) the organization's name and address,

2) description of contents,

3) customer's order number,

4) customer's component reference and/or organization’s reference,
5) pack quantity,

6) unique batch number, and

7) date of manufacture, 

The delivery should be accompanied by the organization's delivery documentation, i.e. a delivery or advice note. The delivery documentation may be batch specific or cover multiple batches.

The following details should be included unless otherwise specified by the customer:

1) the organization's name and address,

2) the site of manufacture,

3) product description or name,

4) batch number,

5) customer's product reference number,

6) customer's order number,

7) batch quantity, and

8) number of delivery containers, boxes, pallets.
Folded cartons should be supplied packed on edge  within the outer, except where the quality of the components could be compromised. Storage methods should ensure that vertical positioning is maintained.

7.5.5.1 Batched production and stock holding

The organization shall control the storage to ensure security and integrity of the product and maintain its traceability back to manufacture and materials used.

Note: Batched production and holding of product in stock should only be practised when contractually agreed with the customer.

7.6 Control of monitoring and measuring devices

a) Measuring and test equipment, including computerised systems, identified as being quality-critical shall be validated, calibrated and maintained where appropriate. 

b) Measuring equipment shall be adjusted or re-adjusted to ensure valid results, provided safeguards are in place to prevent adjustments that invalidate measured results. This includes in‑process instruments as well as test equipment used in the laboratory or release process. 

c) When calibrating equipment “as found” and “as left” data, shall be recorded (see 4.2.4).

d) The control program shall include the standardization or calibration of instruments and equipment at suitable intervals in accordance with an established documented program. 

e) The calibration status shall be verifiable by the user.
f) The calibration program shall contain specific directions, schedules, limits for accuracy and precision and provisions for remedial action in the event that accuracy and/or precision limits are not met. 

g) Calibration standards shall be traceable to recognised national or compendial standards as appropriate.  Should these standards not exist the justification for the calibration process shall be documented.

h) All critical measuring and test devices shall be protected from damage and deterioration.

i) Instruments and equipment not meeting established specifications shall not be used and an investigation shall be conducted to determine the validity of the previous results since the last successful calibration. 

j) Where automatic test equipment is used there shall be periodic documented challenge tests.  
k) Where data relating to the customer’s product, including production and control data, this shall be made available when required by the customer, or its representative.  This data shall be made available to verify that the production process, in-process and final control / test equipment are functionally adequate.  This does not apply to the organization’s confidential intellectual property.

See ISO10012-1 and ISO 10012-2 for Guidance
Guidance

Checks of automatic test equipment are used to verify the continued functionality of the equipment and the test frequency should be based on a documented risk assessment.

Automatic test equipment includes camera inspection systems, automatic weighing stations and code readers.
7 Measurement, analysis and improvement

7.1 General
a) The organisation shall determine, collect and analyse appropriate data to demonstrate the suitability and effectiveness of the quality management system and to evaluate where continual improvement of the effectiveness of the quality management system can be made. 

b) The organisation shall establish and review key measures at appropriate intervals for performance of quality, costs and services to:

1) ensure conformity of the product to specification

2) ensure conformity of the quality management system to GMP

c) Data collated from customer feedback, nonconforming product, out of specification (OOS) investigation reports, review of organization performance and other relevant sources shall be the basis of this review.

d) Data analysis review shall include statistical techniques and methods where applicable.
e) Relevant and appropriate corrective and preventive actions shall be the output of the review. Senior management shall ensure an implementation plan is developed and executed.

f) This shall include data generated as a result of monitoring and measurement and from other relevant sources.
g) The analysis of data shall provide information relating to:

1) customer satisfaction (see 8.2.1),

2) conformity to product requirements (see 7.2.1),

3) characteristics and trends of processes and products including opportunities for preventive action, and

4) suppliers.
7.2 Monitoring and measurement

7.2.1 Customer satisfaction

The organisation shall determine measurement activities to assess customer satisfaction and actively seek customer feedback relating to service, quality and delivery performance.

Guidance
Such activities may include customer complaints, reject rates, on time in full (OTIF), customer supplier matrix, sales reports etc.

7.2.2 Internal audit

a) The organisation shall define a documented procedure for the internal audit process, which shall monitor the effectiveness of the quality management system through a planned internal audit schedule. 
b) Internal audits shall assess the compliance and noncompliance capability and effectiveness of the quality management system to achieve the requirements of this standard and planned arrangement. 
c) Audits shall be scheduled on the basis of the status and importance of the activity taking into account quality critical process steps necessary to deliver the service or produce the product, as well as outputs from previous audits and nonconformities. 

d) Auditors shall remain impartial of the planned assessed area, shall not audit their own area and shall conduct the audit in line with the defined audit criteria, scope, and methods. 
e) Process owner(s) shall ensure that actions identified are addressed in a timely manner to prevent escalation of observed nonconformities and their causes. 
f) Records  and follow up verification of actions shall be recorded  and monitored as part of the management review process (see 5.6.2)

7.2.3 Monitoring and measurement of processes

a) The organization shall identify, implement and operate appropriate monitoring and measurement techniques for the quality management system processes.  
b) These methods shall be appropriate to demonstrate the capability of the processes achieves both the planned arrangements and verifies the processes are under control. 

c) Periodic reviews of measurement results shall be defined and conducted, and where results are not achieved, corrective action taken to ensure conformity. 
d) The quality unit(s) shall ensure that quality critical deviations are investigated, resolved and recorded in a timely manner (see 4.2.4).
7.2.3.1 Control of processing aids 

Guidance
a) Processing aids used in the overall manufacturing process, such as mould-release agents, lubricants used in the manufacturing process, etc., may be present on the finished component.  The organization and the customer should establish in the supply agreement whether the presence of any processing aids is acceptable..  
b) the organization should perform routine determination of processing aid residues on all finished components unless validation involving the materials demonstrates that the finished components meet established criteria for processing aids. 
c) If validation demonstrates that the finished components meet established criteria for processing aids, this should be re-verified at a minimum annually, or as agreed between the organization and the customer. 

7.2.3.2 Controlled extraction studies 

Guidance
a) One aspect of validation for primary packaging e.g. OINDP components is controlled extraction studies.

b) The purpose of the controlled extraction study is to define an acceptable quantitative extractable profile under specified test conditions, develop methods for routine control of extractables, and establish acceptance criteria for a raw material or component.  
c) Controlled extraction studies should be conducted by EITHER the customer OR the organization, OR the supplier with assistance from the organization for all components that will contact either the drug product or the patient’s mucosa (i.e., critical components; see OINDP OINDP Components – Additional Requirements 3.5); these components will be identified by the customer or the organization for the supplier.  
d) The extractable profile should be established and documented both qualitatively and quantitatively under defined experimental conditions.  
e) The documentation should include the sampling plan, type and amount of solvent, temperature, duration, extraction method, methods of analysis, and data.  Solvents of various polarities should be used for initial determination of the profiles.  Use of different solvents to maximise the extraction of different extractables may be necessary.

7.2.3.3 Control of extractables
Guidance
a)   The organization and customer should work together to develop component extractable’s testing protocols to ensure that the extractable profiles of the components used for commercial drug product manufacture remain consistent with the profiles of the components evaluated as part of the development controlled extraction study.  
b) Routine extractables testing is the process by which components are qualitatively and quantitatively profiled for extractables acceptance criteria, or release according to established acceptance criteria1.  Such testing is performed to monitor the quality of components to be used in drug product.  Details on Routine extractables testing and when to conduct such testing should be agreed with the customer.    Routine extractables testing may be a way to monitor found leachables, chemicals that are of specific safety concern, or where chemical variability may affect the function of the delivery system.   This testing is not a substitute for suitable elastomer and polymer process controls, which are the responsibility of the raw material supplier. 
c) The organization should also provide the customer with composition information for the components in order to assist the manufacturer in developing and conducting extractables and leachables studies.  Extractables may need to be determined without specific composition information.
d) Extractables testing should be performed by EITHER the customer, OR the organization, OR the supplier with assistance from the organization on those components that contact either the drug product and/or the patient’s mucosa.  The customer would identify these components for the organization. 
e) Components that do not contact the patient’s mouth or nasal mucosa or the drug product should be controlled by tests which are relevant to their performance or functional attributes.  Extractables testing of these components is not required.

f) Extractables testing of critical components by EITHER the customer, OR the organization, OR the supplier with assistance from the organization should be performed both during design and development and for routine release testing, this may be specified in the quality agreement.  
g) Testing should be planned and be a part of a system of manufacturing controls, along with in-process controls and supplier verification.  Extractables testing on bulk materials used in a component may be performed if the extractables profile of the bulk material and the extractables profile of the component are comparable.

h) Methods for routine extractables testing should be based on (i) the analytical evaluation of the extractables identified in a controlled extraction study during development and (ii) the toxicological evaluation of leachables identified in the initial studies on the product, which would be conducted by the customer, where possible. 
i) The methods should be discriminatory and appropriate acceptance criteria should be set for the extractable profile(s) for each of the incoming individual components or bulk material.  

j) Specifications should be established in order to monitor for significant changes as well as the appearance of new peaks in the extractables profile.  
k) The test methods employed in extraction studies should be documented and validated in accordance with current International Conference on Harmonisation (ICH) requirements for impurities. It is recognised that authentic materials of extractables may not be available.  In such instances, it is acceptable to employ individual compounds as representative of compound classes for validation studies and as quantitation standards. Method performance should be assessed at or near the expected extractables levels.

1 Safety thresholds and best practices for Extractables and Leachables in Orally Inhaled and Nasal Drug Products, PQRI Leachables and Extractables Working Group,  Product Quality Research Institute. (2006). http://pqri.org/pdfs/LE_Recommendations_to_FDA_09-29-06.pdf
7.2.4 Monitoring and measurement of product

a) The organization shall monitor and measure at appropriate stages product quality, to ensure the product consistently meets specification requirements. 

b) There shall be a documented procedure for monitoring and measurement, against acceptance conditions. Records (see 4.2.4) shall be available to provide confidence in conformity, which also demonstrates the responsible person for carrying out the monitoring, measuring and authorization of release.  
c) The organization shall implement an approval register for authorised release of products from the organization. Final release shall not proceed until satisfactory completion of all planned arrangements (see 7.1) and shall be carried out in line with a documented procedure.

d) A review of batch documentation shall be performed in order to release the order.
e) Sampling methods shall be defined; fit for purpose, their statistical validity understood and shall be representative of the production process. 
f) Samples removed from the defined working area(s) shall be stored securely until no longer required and then disposed of in a controlled manner. They shall not be returned to the production area or be incorporated into the product.
g) Retained samples taken shall be in accordance with the organization's and/or customer requirements, clearly identified and voided if they leave the control of the organization.

h) When producing to customer specific order, , overruns in excess of any agreed tolerance, shall be either shipped with the order or scrapped unless agreed with the customer.
i) Any out-of-specification result (OOS) shall be investigated according to a documented procedure and the outcome recorded (see 4.2.4).

j) The organization shall, as required by documented procedures, define and carry out in process controls to inspect and test the product during processing.
k) Additional in-process controls shall be carried out after an equipment breakdown or an un- scheduled interruption which stops the process.

l) where “point of sale” codes (EAN, Code 39, PZN, Data matrix etc.) are incorporated into the design, a documented sample verification check shall be carried out during the production process. (see Annex C, Barcodes)
m) For production of leaflets the organization shall:

1) operate a validated control system to prevent the inclusion of partially printed or blank leaflets; controls may be mechanical/electronic double sheet detection, electronic print presence recognition system or a combination of both,

2) pack all leaflets in securely sealed outer packaging in quantities determined within tolerance limits agreed with the customer, and

3) validate the system for ensuring accuracy in counting.

n) Verification of the design on print impression media shall be carried out during the printing machine make-ready and before the approval to run the product is given.

7.2.4.1 Print machine set-up (initial make-ready)

a) Print machine set-up (initial make-ready) shall be performed using unprinted stock.

b) Make-ready for subsequent processes may use material from the initial print process of the same batch.

c) Initial make-ready material may be reused during the make-ready process to achieve correct colour.

d) Material used for make-ready shall be segregated and then disposed of as production waste.

e) During a production run, if replacement print media is required, plates shall be made from an existing fixed approved source (e.g. negatives or computer-to-plate technology from an existing stepped image).

f) Commencement of the job shall be continued after a new documented “first off” check has been carried out.

g) If plates are created from a new source (e.g. restepping a “one-up” image) the existing job shall be lifted; the replacement plates shall be treated as new and subsequent production shall be treated as a new batch.

h) Quality records shall document the introduction of all replacement print media. (see 4.2.4)
Guidance 

If final inspection is a requirement, it should be completed prior to final release see 8.2.4 (c). 

Final inspection might not include all specification parameters.

8.2.4.2   Characterisation and functionality testing 
a) The organization shall   establish communicate and seek agreement from the customer   product specifications and testing requirements including, but not limited to, the sampling plan, the test method description and validation requirements where appropriate, and acceptance criteria. 

b) Test attributes and specifications shall address storage and use.  Those parameters requiring periodic testing prior to the expiry date of the component shall be clearly defined and the testing interval determined and agreed upon.
7.3 Control of nonconforming product

a) Raw, intermediate, finished or returned suspect material or media which does not conform to specification shall be clearly identified and controlled to prevent inadvertent use, application or delivery.  

b) Senior management shall ensure that there are documented procedures that set out the systems in place, including details of responsibilities and authorities 
1) to ensure that nonconforming products are put on hold to prevent further use or processing and clearly identified
2) for conducting investigations and implementing actions to address the nonconformance.
3) for identification  of any nonconforming or associated, suspect material which is remaining or has, left the control of the organization.
4) for a recall process 
5) to inform customer where appropriate

6) that defines the process for release or concession arrangements ensuring any such product meets minimum regulatory requirements
7) documents the nature of the nonconformity, the root cause and any corrective actions taken to minimize reoccurrence.

c) When considering correction via rework or reprocessing, a risk assessment of any adverse affect of the reworking on the products shall be performed and recorded (see 4.2.4) which takes into account the risk: of:

1) potential damage to the product,

2) nonconforming product being missed by the sorting/reworking, operation and 
3) potential cross/ physical contamination risks.

d) Rework and/or reprocessing shall be in accordance with a documented procedure that has been approved by the quality unit(s). Where specified the rework procedure shall be agreed with the customer, where this is a specified requirement.
e) If material has been produced under cleanroom conditions, any rework shall be carried out under the same conditions.
f) Following rework or reprocessing, material shall be assessed and where required further sampling (see 8.2.4 (b)) to assure conformity to the agreed quality level requirements.
g) Unless the organization is satisfied that the product can be sorted or otherwise reworked to remove nonconforming material and achieve the agreed quality level, it shall be destroyed.
h) The organization shall have a documented procedure for quarantine and destruction which ensures:

1) that origination and print media, for a design(s) undergoing revision, are subject to formal quarantine, 

2) superseded origination is securely rendered unusable and

3) a documented procedure detailing the method for disposing of unwanted origination and print impression media; such items shall be rendered unusable and disposed of in a controlled and secure manner.

Guidance
The recall procedure should be capable of being operated at any time and will take into account notification to the supply chain, stock return, logistics for recovery, storage of recovered product and disposal. 
The effectiveness of the recall procedure should be periodically evaluated 
Arrangements for notifying relevant stakeholders within a specified time frame should be defined within the procedure (e.g. contact details).

7.4 Analysis of data
a) The organization shall develop methods for evaluating the effectiveness of the quality management systems through collective data and key indicators to analysis performance and appraise opportunities for continual development and improvement.   

b) Foundation sources shall include input through, but not limited to

1) Customer feedback through monitoring of satisfaction levels (see 8.2.1),
2) Product conformity reviews (see 7.2.1)
3) Complaint data including internal communications (see 7.2.3.1),

4) Supplier performance and evaluation,

5) Customer and internal audits (see 8.2.2) 

6) Key business indicators (e.g. training evaluation, process performance)

c) The organization shall establish and maintain a documented framework for the analysis of data, to identify existing or potential causes of nonconforming product or other quality problems.

7.5 Improvement

7.5.1 Continual improvement
a) The organization shall take a proactive approach to continually improve the operational and quality management system processes. 

b) Senior management shall be responsible for defining a documented program of continual improvement activities, appropriate review periods with approval output

c) In identification of opportunities through the use of the quality policy, objectives, audit performance, analysis of data, customer focus, management review, corrective actions and market initiatives are considered as key input drivers. 
d) Changes proposed as part of continual improvement shall be subject to a risk management process and change control where applicable.
7.5.2 Corrective action
a) The organization shall establish and maintain a documented procedure to define the actions agreed and implemented as a result of nonconformities arising. 

b) The scope of corrective actions assigned to any nonconformity  shall be determined by the criticality and effect of the nonconformity  encountered. 

c) The organization shall define the process for 

1) reviewing nonconformities arising including customer complaints (see 7.2.3.1), outputs from first, second and third party audits .

2) the method(s) for establishing the causes of nonconformities and process for implementing required action(s)
3) follow up evaluation to determine the effectiveness of the action(s) implemented to ensure the risk of recurrence is mitigated. 
4) recording results of action(s) taken (see 4.2.4), and
5) the  evaluation of corrective action(s) taken. 
Guidance
Corrective action should also be a key consideration input into the organization’s continual improvement development and risk management process.

7.5.3 Preventive action
a) The organization shall establish and maintain a documented procedure to define the organizational approach; tools and methods for preventive action systems. 

b) The scope of preventive actions shall be determined by the extent and effect of the potential problem(s).

c) The organization shall define the process for 

1) identifying prospective nonconformities, their causes, and evaluation of actions to mitigate risk to prevent occurrence.

2) establish, develop and implement agreed action(s) needed.
3) recording results of action(s) taken (see 4.2.4), and
4) the system for evaluation of prevent action(s) taken. 
Guidance
The use of FMEA, risk analysis, analytical tools, trends, and inputs from monitoring and measuring should be considerations in the process adopted. 

Preventive actions should be considered a proactive approach to business and process improvement

Annex A 
(informative)
Guidance on verification and validation requirements 

A.1 General

This informative annex describes the approach when validation is required as it is assumed that some form of verification will always be required.

The Guidance relates to the requirements for validation given in 7.5.2 and 7.5.2.1, and the requirements for design and development given in 7.3.

Items which may require qualification/validation (where risk analysis has determined that verification alone is not sufficient) include:

—
technical systems such as machines and lines for production of   packaging materials;

—
test equipment used for determining the acceptance of quality critical starting materials, intermediate/in-process or finished product;

—
validation of individual product, where appropriate or as agreed with the customer.

The aim of validation is to demonstrate consistent manufacturing and packaging of products in accordance with the product requirements. It is a means of establishing documented evidence that the equipment and processes used to produce and test the   packaging material will consistently produce a product that meets a pre-determined specification.

When validation is required, either the organization has determined or the customer has agreed that verification alone is not sufficient. If only the verification approach is used there should be a documentation set which includes the acceptance criteria and results of site acceptance testing (SAT) (see A.16), and specifies the requirements for monitoring and measurement during routine production.

A.2 Guidance considerations

A.2.1 General

In compliance with 7.5.2, formal qualification/validation is only required for defined quality critical parameters, which cannot be verified by routine monitoring or measurement. This clause provides Guidance and consideration where validation might be deemed necessary.

Calibration is independent of validation.

A.2.2 Considerations prior to verification/qualification/validation

Prior to verification, qualification or validation of the process required to manufacture   packaging material, consideration should be given to the following:

—
the material composition and specification;

—
the equipment on which it is to be produced and packed;

—
identification of roles and agreed responsibilities (organization and customer);

—
the potential impact of the   packaging material on the medicinal product and patient safety;

—
definition of critical process parameters;

—
training requirements (operators, quality personnel, engineers, etc.);

—
standard operating procedures to provide detail on how to produce/operate and clean the equipment.

A.3 Software verification/validation

Software may be verified by so-called functional tests. Software validation is not a prerequisite for the manufacture of   packaging materials unless specifically designated otherwise.

A.4 Functional tests

For software used in quality critical processes, functional tests for the verification of traceability, transfer accuracy, processing and retention of data should be performed in sufficient number and under appropriate conditions. The system should be checked, e.g. by entering correct and incorrect data, in order to detect the traceability, transfer accuracy and retention of data and records. The results of these tests and checks should be recorded.

Double-checks on critical steps and parameters should be performed during functional test runs.

A.5 Change control

Formal, documented change control should be part of the validation process, from the end of the design qualification (see A.13) and throughout the lifetime of the equipment. Change control of verification steps or validation processes should be part of the organization’s change control policy.

A.6 Follow-up

Action should be taken to complete any outstanding actions, e.g. snag lists following operational qualification (see A.15) and performance qualification (see A.17).

All actions taken should be documented.

A.7 Maintenance of the validated status

The validated status of equipment and process should be maintained. Any changes however minor should be assessed for impact on the validation status of equipment or product and if necessary a confirmation exercise, equivalent to one performance qualification (A.17) batch conducted.

Changes/improvements to validation procedures should also be assessed to determine if re-validation is required.
Quality critical equipment should be periodically revalidated to confirm its validated status.
A.8 Validation approach

A.8.1 Prospective validation approach

Validation should occur prior to commercial production and follow the prospective validation approach. See also A.21, alternative approaches to validation.

A flow-chart showing the sequence of the typical validation steps is attached as Figure A.1.

A.8.2 Roles and responsibilities

Figure A.1 depicts potential areas of responsibility. Within these functions, individuals with responsibility for conducting the verification or validation processes and authorizing the results should be identified prior to the commencement of work.

Any product release decisions should be the responsibility of the quality unit.

A.8.3 Planning

A.8.3.1 General

All stages of the verification and/or validation process should be planned and be documented. A decision on the type of documentation required should be taken at the start of the process, e.g. where verification is the agreed approach a user requirement specification may be extended to detail the processes required to ensure verification.

The purpose of validation is to determine that the requirements of the user are met, and these should therefore be clearly specified.

A.8.3.2 Validation master plan (VMP)

The overall validation approach and plan should be described in a validation master plan (VMP).

This is a document that describes how the validation of the equipment and/or process will be accomplished, lists the key responsibilities and order of execution of the activities. The plan sets out the validation approach focusing on the quality critical aspects of the equipment and/or process.

It should usually include the following elements:

—
validation plan;

—
organizational structure of validation activities — roles and responsibilities;

—
summary of facilities, systems, equipment and process;

—
documentation format — level of documentation required;

—
planning and scheduling;

—
references to existing documents, if applicable;

—
change control.

Where a range of products or equipment which, following risk analysis, are considered equivalent, require validation, a bracketing and/or matrix validation approach may be appropriate. The justification for this decision should be documented in the validation plan. There should be sufficient process and product knowledge on which to base a sound rationale for use of a matrix and/or bracketing approach. Bracketing means testing only the extremes of identified parameters. The matrix approach may use “design of experiments” to reduce the number of formal validation batches required.

A.9  Risk analysis

Risk analysis is an inherent part of the decision making process and may be used to determine whether verification and/or validation is required. It may also be used during design qualification to determine any potential hazards for either operators or the environment. These include machine access (guarding), material flow, exposure to lasers, etc. Figure A.1 illustrates two stages where risk analysis is required.

A.10 User requirement specification (URS)

The planning stage should include the development of a user requirement specification (URS). A URS is an approved document that states each functional, operational and/or technical attribute of the equipment or process required to produce the desired material. This may include consideration for equipment layout with sufficient space for material flow and operators, availability of spare parts, ease of access for cleaning and line clearance. Alternatively, this information may be provided in other documentation.

A.11 Contract specification/factory acceptance test (FAT)

A legal documented agreement between the organization and customer, signed by both parties, agreeing terms and conditions for what is to be supplied. If factory acceptance tests (FAT) are required, the document should specify the tests required and where these tests should be performed and by whom.

A.12 Validation stages

Various options exist for the approach to design qualification (see A.13)/installation qualification (see A.14)/operational qualification (see A.15)/site acceptance test (see A.16)/performance qualification (see A.17) and risk analysis by customer and/or organization. This work should be documented, e.g. the organization might utilize the suppliers expertise during trials/optimization work/SAT.

Following planning for validation the qualification process may be initiated. Qualification provides the proof that the product can be produced to the required standard repeatedly (see A.16).

A.13 Design qualification (DQ)

The process that verifies the suitability of the design. This may include appropriate risk analysis, user requirement specification, contract specifications (may be a single document), factory acceptance tests [(FAT) to determine that the equipment is ready to be dispatched from the supplier to the organization] and any development/optimization trials prior to the site acceptance test (SAT) (see A.16).

DQ is not necessary for standardized non-customized equipment.

FAT may include consideration for environmental control, i.e. heat, noise, light, dust.

A.14 Installation qualification (IQ)

Approved documented evidence that the equipment is installed according to written and approved specifications and drawings and has all the features installed as per the design specification, is calibrated, where appropriate, and has all operating manuals in place.

A.15 Operational qualification (OQ)

Performance of tests based on knowledge of the process and systems to ensure the operation is doing what it is expected to do at the upper and lower ends of the required operating limits, where appropriate, taking into account the variation in all raw materials and the environment in which the equipment is installed.

The test process and results should be formally documented and approved and there may be separate documents for the test plan/test protocol (see A.19.3.2), test report/test record (see A.19.3.4) and conclusion (see A.19.3.5).

OQ should finalize procedures for calibration, operating [including nature and frequency of in-process controls (IPC)], cleaning, operator training and prevent maintenance.

For simple equipment a single document may cover both test plan/test protocol (see A.19.3.2) and test report/test record (see A.19.3.4), in this case the acceptance criteria should be defined within the document.

A.16 Site acceptance test (SAT)

Site acceptance tests may verify that IQ/OQ has been completed successfully by means of a simulated production run using actual production materials. The output should be monitored and measured and the results used to determine if performance qualification is required. SAT may be equivalent to one performance qualification run.

SAT may also be required for test equipment including verification that the equipment has been calibrated and produces consistent results.

A.17 Performance qualification (PQ)

PQ uses challenge tests of the overall line performance to ensure that it can produce consistently at the quality standard required. PQ testing uses production materials to verify that the process is robust and the   packaging material can be consistently produced under routine operating conditions. The test process and results of a minimum of three production batches are formally documented and approved.

Exception from using three subsequent batches may be made e.g. where the production process is lengthy i.e. a single batch of material may require several weeks of continuous production. In this case, PQ may be conducted on three sub-batches of a minimum of one days duration each.

A.18 Product validation

Product validation is optional, either after an internal decision of the organization or at the request of the customer (see Figure A.1).

In cases of special requirements, it is recommended to validate the quality critical process steps for an individual   packaging material. The critical process steps should be tested with critical parameters selected by a risk assessment. Product validation should include machine and process ability and qualification of 100 % online controls.

It is generally considered acceptable that the number of consecutive batches/runs within the finally agreed parameters would constitute a validation of the process (see EU GMP Guide Annex 15).

A.19 Documentation for the verification and validation processes

A.19.1 General

It is recommended that the approach to and each stage of the verification/validation process and the results should be recorded (see 4.2.4).

A.19.2 Verification

A single document may be used to document factory acceptance test (FAT) and/or site acceptance test (SAT).

This may include all or some of the following:

—
history of development or prior testing/verification/validation;

—
justification for approach taken;

—
acceptance criteria;

—
tests to be performed;

—
test results;

—
assessment of test results and conclusions;

—
follow-up;

—
change control;

—
authorization.

A.19.3 Validation

A.19.3.1 Scope of documentation

The basic documentation for validation should consist of:

—
risk analysis;

—
test plan/protocol (qualification plan/protocol);

—
test report(s) (test record);

—
conclusion and approval.

A.19.3.2 Test plan/test protocol (qualification plan/qualification protocol)

One or more document(s) detailing the development and performance tests including qualification tests.

These documents should include:

—
key steps deemed quality critical;

—
tests to be conducted and the methods to be employed;

—
acceptance criteria;

—
a formal sign off for review and approval.

A.19.3.3 Test files (if appropriate)

One or more document(s) detailing and reporting the development and performance tests including qualification tests. These documents should include:

—
the test results related to the test to be conducted and the methods and equipment to be employed;

—
acceptance criteria;

—
a formal sign off for testing and review.

A.19.3.4 Test report/test record

One or more document(s) detailing and reporting on development and performance tests including qualification tests. These reports should include:

—
the test results related to the test to be conducted;

—
acceptance criteria;

—
formal sign off for review and approved.

Depending on the complexity of the work, it may be possible to combine test protocol, results and report into one document, for each qualification stage.

A.19.3.5 Conclusion

The conclusion is a short description of the qualification result. The conclusion refers to purpose and requirements as specified in the qualification/validation test protocol. The compliance of purpose/requirements with the results is to be proven. Deviations are to be justified.

A.19.3.6 Validation summary report (VSR)

Summary following completion of all stages of qualification (design qualification, installation qualification, operational qualification, performance qualification) which concludes the validation process. This will include:

—
cross-reference to protocols, results and recommendations;

—
changes to plans and justification for any change;

—
formal approval and closure.

A.20 Archiving

Verification and validation records shall be maintained throughout the life of the equipment and/or process, and for a period of two years beyond retirement.

A.21 Alternative approaches to validation

A.21.1 General

This Guidance in Clauses A.1 to A.20 has primarily discussed the prospective validation approach i.e. validation prior to commercial production, as this is the current preference of the pharmaceutical industry.

Organizations may decide which validation approach is most suitable for their requirements, following consideration of the benefits. Alternatives to prospective validation are:

—
concurrent validation;

—
retrospective validation;

—
bracketing (matrix validation).

A.21.2 Concurrent validation

Qualification and/or validation activities conducted in parallel with the manufacture of commercial product where the commercial product is released before the conclusion of validation activities. Concurrent validation should follow the principles and procedures associated with prospective validation. Concurrent validation applies to performance qualification of the process only.

A.21.3 Retrospective validation

Retrospective validation implies that commercial product has been released prior to the conclusion of verification/validation activities. This approach includes establishing documented evidence that installed and operating equipment produces a consistent product by performing a historic review of data generated over the range of operating parameters and raw materials. This review may include maintenance and engineering records, quality records, and customer complaints. On completion of a retrospective validation activity, conclusions relating to all key operating parameters should be documented in the form of a validation report.

A.21.4 Bracketing or matrix approach

Where the equivalence of the product or process has been proven, a reduction in the number of validation (PQ) batches, or a reduction of the number of technically identical machines/lines being subject to validation may be possible, using a bracketing and/or matrix approach.

A.22 Additional Guidance
Qualification of processes that take place in campaigns represent a speciality in the manufacture of   packaging material. In several cases, machines/lines are used for campaign production. In these cases, concurrent validations may be interrupted — also for longer periods of time — and resumed with the next production campaign.
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Figure A.1 — Schematic process flow for new equipment verification/validation

Annex B 
(informative)
Guidance on risk management 

B.1 Introduction

This annex provides Guidance to enable an organization to identify the hazards associated with the design/development, manufacture and delivery of   packaging materials, to estimate and evaluate the risks, control these risks and monitor the effectiveness of that control. It does not recommend acceptable risk levels due to the wide range of   packaging materials and end use applications.

This annex should be regarded as a framework for effective management, by the organization, of the risks associated with the design/development and the processes for manufacturing and delivery of   packaging materials. The Guidance that it contains provides a framework within which experience, insight and judgement are applied systematically to manage and communicate these risks.

For the terms and definitions, see ISO 14971 and/or ISO/IEC Guide 51:1999.

B.2 General aspects of risk management

The concept of risk has two main elements:

—
the probability of the occurrence of harm, i.e. how often the harm may occur; and

—
the consequence of that harm, i.e. how severe it might be.

The acceptability of a risk is influenced by these elements and by the perception of the risk.

Risk management is a concept that provides the foundation for science-based decisions when integrated into the quality management system or other business processes.

Although a systematic approach to risk management is preferred, it may not always be appropriate or necessary to use a formal risk management process and the formality of the approach used should be linked to the complexity and/or criticality of the issue to be addressed.

Risk management as described in Figure B.1 consists of risk analysis, risk evaluation, risk control, risk reduction and review. Following each stage of the risk management process the approach taken, decisions made and end result should be documented. The documentation set should contain at minimum the following aspects:

—
a description of the product or process;

—
a list of the responsible person(s) or process owner(s);

—
the date on which the process stage was followed.
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Figure B.1 — Schematic presentation of the risk management process

Risk management activities are usually carried out by cross-functional teams dedicated to the task. The team may include expertise from the technical areas involved in addition to individuals who are knowledgeable of the risk management process.

Management should be responsible for ensuring that the risk management process is applied appropriately.

B.3 Risk assessment process

Risk assessment is a systematic process of organizing information to support a decision which will be made during the risk management process (see 7.5.2.2).

The risk assessment process consists of both risk analysis and risk evaluation.

Risk assessment should be used to determine which processes are quality critical processes and to determine the extent of the validation work necessary to demonstrate control of these processes. Risk analysis should be related to product quality attributes (7.5.2).

B.3.1 Risk analysis

Risk analysis may be quantitative or qualitative.

B.3.1.1 Identifying key stages of the process

The risk assessment process performed should cover all stages of the supply chain that are under the organization’s control (plus the interfaces with suppliers and customers) including design, manufacture and delivery (see 7.1 and 7.5.2). It should also consider where there is a joint responsibility with another site or organization, e.g. specifications, origination generation or outsourcing.

The identification of key stages should cover the range of materials used, intermediate and finished products and materials produced and specific customer specifications and/or requirements and also ensure effective communication.

B.3.2 Identifying hazards which could impact product quality

It should be ensured that known risk areas, customer complaints and product sensitivities are included in the identification of hazards. The approach taken may differ depending on the organizations' priorities and the individual product or process requirements.

To help identify the hazards the following should be considered:

B.3.2.1 Environment

Physical effects of processing and storage conditions (temperature, time, humidity, rain, air pressure, light, vibration, etc.), pest infestation, cross-contamination, and damage such as fire or flood.

B.3.2.2 Equipment

Type, design, condition, capability, location, installation, operation, maintenance and calibration.

B.3.2.3 Facilities

Layout, utilities, maintenance, dedication and hygiene.

B.3.2.4 Knowledge management

Intellectual property, key skills retention.

B.3.2.5 Legislation

Potential infringement of existing legislation.

B.3.2.6 Materials

Identity, status control, quantity, handling, specifications, security arrangements, counterfeiting control and material condition.

B.3.2.7 Personnel

Attributes, training, education, competence, reporting relationships, communication, tampering, theft and substitution.

B.3.2.8 Processes and procedures

Checking, content, alterations, distribution, utilization, condition, change control, storage, trends, handling planned breaks and abnormal events (including reworks).

B.3.2.9 Technology

Information technology (IT) systems, electronic data processing (EDP), security of information, data protection.

B.3.3 Risk evaluation

Any measures already in place to control each hazard should be determined and their effectiveness evaluated, e.g.

—
contract review,

—
in-process control (IPC),

—
change control,

—
reviewing audit results and follow-up of corrective actions,

—
customer complaint resolution,

—
quality performance indicators,

—
personnel feedback.

B.3.4 Risk assessment

[image: image12.emf]For each hazard for which there are no existing control measures, the probability of occurrence and the consequences should be evaluated (with customer input as appropriate).

Figure B.2 — Examples of risks and potential consequences

A judgement should be made on the severity of the consequences, and the likelihood of the adverse event occurring taking into consideration any current control measures that are in place.

A simple approach to evaluating the severity of the consequences could be as follows:

Classify the consequence of each hazard as “Low”, “Medium”, or “High” and determine the likelihood of occurrence and assign scores. The scores should be multiplied together to generate a risk score to indicate the level of risk:

The results of risk assessment may be mapped and/or tabulated as shown in Figure B.3.

[image: image3.emf]
Figure B.3 — Recommendation for mapping and/or tabulating the results of risk assessment

The matrix can be whatever size is most appropriate for the organization. What is most important is the ability to classify the risk into one of three categories, that which requires immediate action, that which requires action at some point and that which can be accommodated and needs no action.

An additional example of a risk assessment table is given in Figure B.4.

B.3.5 Other risk analysis techniques

B.3.5.1 Failure mode and effect analysis (FMEA)

FMEA is a qualitative technique to plan for risk and adversity; the process seeks to determine failure points, prioritize their importance/likelihood and then design mitigation plans, if those failures occur.

B.3.5.2 Fault tree analysis (FTA)

FTA is primarily a means of analysing hazards identified by other techniques. The results are represented pictorially in the form of a tree of fault modes. FTA is primarily used in risk analysis as a tool to provide an estimate of failure probabilities. The pictorial representation leads to an easy understanding of the system behaviour and the factors included.

B.3.5.3 Hazard and operability study (HAZOP)

HAZOP is similar to an FMEA. HAZOP is based on a theory that assumes accidents are caused by deviations from the design or operating intentions. It is a systematic technique for identifying hazards and operability problems. A HAZOP can be applied, for example, to a process or treatment (e.g. sterilization) used in the manufacture of the  packaging materials that may have significant impact on the function of the   packaging material.

The objectives of the technique are to produce a full description of the   packaging material and how it is intended to be used, to review systematically every part of the intended use/intended purpose to discover how deviations from the normal operating conditions and the intended design can occur, to identify the consequences of such deviations and to decide whether these consequences can lead to hazards or operability problems.

B.3.5.4 Hazard analysis of critical control points (HACCP)

HACCP is a systematic approach to the identification, assessment of risk and severity, and control of biological, chemical and physical hazards associated with particular processes or practices. Following identification of process steps where significant hazards can occur, critical control points (CCP) are identified.

Critical limits associated with each CCP are established and the process monitored for any deviations.

Following deviation, corrective actions are taken and documented and the results monitored.

B.3.6 Risk control

Risk control describes the actions of implementing risk management decisions.

The previous steps should identify any weaknesses. Preventive and corrective actions should be developed to address the weaknesses.

Risk control should consist of an integrated approach in which the organization should use one or more of the following in the priority order listed:

a) inherent safety by design;

b) design of the manufacturing process;

c) in-process controls;

d) intermediate or finished goods inspection.

Options for additional, alternative or improved controls to reduce the risk should be identified. If possible, the controls should remove the risk of the hazard occurring. Where this is not achievable, control measures should reduce the risk of the hazard occurring or ensure that any occurrence of the hazard is identified so thatappropriate action can be taken.

The options for additional, alternative or improved controls should be reviewed and the actions to be progressed agreed taking into account the following:

—
how difficult or easy it is to implement the control measure;

—
the likelihood that the control measure will work;

—
the severity of the consequences if the hazard is not controlled;

—
the likelihood of the hazard occurring with the existing control measures.

Confirmation that the actions are appropriate can be determined by generating a new risk source assuming the revised controls have been introduced.

Priority should be given to reducing the hazard of severe consequences or controlling hazards, which are highly likely to occur.

Where the existing risk score is low, or it is not possible to identify actions that will reduce the risk score, then no action may be appropriate. In such cases, the decision to take no action should be justified, documented and, where appropriate, agreed with the customer.

B.3.7 Risk reduction

Plans for the implementation of new controls should be formalised with agreed completion dates and responsibilities. Progress against this plan should be monitored to completion. The effectiveness of the improved controls should be monitored to confirm their effectiveness.
Once the most significant issues have been eliminated the process should be repeated for the next priority level of risks. This process should be continued in an iterative way until all hazards requiring action have been addressed.

B.3.8 Review

The effectiveness of risk management should be evaluated periodically and reported at management review.
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Figure C.4 — Risk assessment table

Figure B.4 — Risk addessment table
Annex C
(informative)

Barcodes
C.1
Barcodes types
1 General

Different types of barcoding systems are employed in the pharmaceutical industry, e.g.

- Security codes (defined, originated and controlled in one organization) and,

- Communication codes (used by more than one organization in the supply chain to accurately capture data electronically).

These barcodes allow visual or electronic identification of items.
2 Security codes

The use of a barcode system is complementary (not alternative) to other procedures for the avoidance of admixtures. These codes can be printed in inks transparent to the human eye (and therefore can be used over other text) but can be scanned by UV light readers.
3 Barcode systems

The following barcode systems are used by the pharmaceutical industry.

 3.1 Pharmacode

The most common symbology (also known as the Laetus code) consists of thin and thick bars separated by white spaces. Thick bars are usually three times the width of thin bars and the space between bars is twice the width of thin bars. 
Provided this ratio is maintained, there is some flexibility in bar widths and hence the overall length of codes but thin bars are usually in the range of 0.4mm to 0.7mm.

Miniature codes may be used where there is little space available with thin bars (down to 0.35mm and spaces down to 0.65mm), but reduction below these dimensions is not advised. Each code also requires an area free from text or other printing either side of the code. The number of different codes depends on the number of digits in the code. Therefore, for four digits there are only 16 possible codes whereas if there is room for eight digits, 256 different codes are available.

It is possible to increase the number of available codes by using two or three rows of code but this requires multiple scanning heads; also registration and alignment is more critical.

Certain combinations of code and background colour do not give sufficient contrast and will not read correctly. Highly reflective surfaces such as aluminium lidding foil can also be problematic and it may be necessary to print the barcode on an opaque background.

The direction of scan has to be considered. The code can be read either left to right or vice versa depending on the direction in which the code passes the scanning head.

This symbology does not include any check digit or auto-discriminatory (start/stop) bars.
3.2 Interleaved two of five (ITF) codes

This is based on ITF symbology and can encode all or part of a numeric component code. Start/stop bars are included to show orientation. There is a check digit (Modulo 10).

Because of the interleaved nature of this code (digits are paired and for each pair, the first digit gives bars whilst the second defines the spaces), it is very compact and, subject to checks on scanning equipment, can encode as many as 18 characters in 25mm using a thin bar of 0.19mm and a wide:narrow ratio of 2.2:1 (the minimum recommended).
It is best used with a constant and even number of numerical characters.
3.3 Code 39 (also described as Code 3 of 9)

This can encode all or part of an alphanumeric code: the complete alphabet, figures and some punctuation symbols. It is also possible to encode all 128 ASCII characters, using precedence codes.

Every code 39 character has five bars and four spaces and these nine elements are also defined with three wide and six narrow elements (hence 3 of 9 or Code 39).

Germany PZN (Pharma Zentrale Nummer), Italy and Portugal all require Code 39 barcodes on cartons. Code 39 has also been used in some warehousing, QA and dispensary operations.

Code 39 is self-checking and is not normally used with a check digit but an optional Modulo 43 character is required in certain applications. For the pharmaceutical industry, this is important for any packs supplied to the U.S.A. since both the Department of Defense and the Health Industry Bar Code Council (HIBCC) require the National Stock Number to be encoded with a check digit.
3.4 Code 128

An alternative alphanumeric code which was introduced in 1981. The encoding patterns cover the full 128-character ASCII set. Each character contains three bars and three spaces in an overall length of 11 modules.

Module one is always a bar and module 11 is always a space. It is a very high density code and may be of variable length so any number of characters can be encoded. For pharmaceutical products supplied to France, this symbology is used on the peelable vignette labels which are removed from the pack as proof of dispensing and hence reimbursement.
3.5 Crease codes

Crease codes consist of bars printed in defined positions on the crease or fold of the component (e.g. cartons or leaflets). This system permits the visual scanning of the product whilst in a flat state or when packed with the creased or folded end uppermost.

The crease code is visible as continuous lines down the edge of the product and a break in continuity indicates the presence of an admixture.
3.6
Two-dimensional (2D) Matrix barcode
Two-dimensional (2D) or Data Matrix (e.g. Snowflake) codes, consisting of dark and light "cells" or modules arranged in either a square or rectangular pattern, occupy far less space and may contain significantly more data than linear (1D) barcodes. The square form is the most commonly used and enables the encoding of the largest amount of data, however, the rectangle form may be selected as it is more suited to some high speed printing techniques. 2D barcodes do require special radial readers.
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Data Matrix is composed of two separate parts (see figure below): the L shaped finder pattern, which is used by the scanner to locate the symbol, and the encoded data itself. 

Alphanumeric data is encoded in both the height and width of the symbol in a series of dark or light "cells" or modules based upon a pre-determined size. The minimum size of these "cells" is known as the X-dimension.

The finder pattern defines the shape (square or rectangle), the size, X-dimension and the number of rows and columns in the symbol. The other two sides from the finder pattern are alternating light and dark "cells" or modules, known as the “Clock Track”. This defines the basic structure of the symbol and can also help determine its size and distortion.
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Finder Pattern


Clock Track


Data Matrix

Similar to linear (1D) bar codes Data Matrix has a mandatory Quiet Zone. This is a light, text or other printing free, area around the symbol.

Alternative Two-dimensional barcodes
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Quick Response (QR) Code

This code has three positioning boxes situated in the top right, top left and bottom left corners, replacing the finder pattern, this allows for high speed decoding.
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Maxicode

This code has a central bull’s-eye locator, replacing the finder pattern, designed for quick high speed scanning.
3.7 Alternative security codes

Two-dimensional or matrix (e.g. Snowflake) codes are also available and occupy far less space. However these require special radial readers.

Optical character recognition (OCR) and optical character verification (OCV) can be used to verify a suitable reference such as a component code.

Glass ampoules may include ceramic ring codes. They enable product identification during sterilization and inspection operations and before labels are applied. It is possible to use up to three rings and around eight different colours but care is needed to ensure rings are far enough apart to fit the scanning “window”.
4 Communication Codes

These enable automatic capture of data (usually the unique identity of the product) and are used throughout warehousing, distribution and sales. All the information regarding price or special offers is held by the computer and is “looked-up” when the code is scanned.
4.1 European Article Number (EAN)

This is by far the most common symbology, especially at point-of-sale, and uniquely identifies the product. 
Two series of codes are available having either 8 or 13 digits. The bars are of four different widths and the minimum size of the code or magnification and orientation is determined by the method of

printing. Scanning is usually by fixed point laser, raster scan, hand held laser gun or wand. Truncation (reduction in bar height) is not recommended if a high percentage of “first-time-reads” is required. Since these devices use red light, there is a restriction on colours of codes and backgrounds. 
All bars of the code must be in the same colour in order to comply with dimensional tolerances.

Further details about the symbology, dimensional specifications, tolerances and positioning of the code on pack are in the Article Numbering Association’s Operating Manual. 
The Universal Product Code (UPC) used in U.S.A. was the fore-runner of EAN and only uses 12 digits. All UPC codes may be considered as a sub-set of EAN (converted to EAN by adding a leading zero) and will read on EAN scanning equipment.
4.2 Traded unit codes

They are derived from a unique EAN number, but a leading “zero” is added (to give 14 digits) and encoded using Interleaved ITF-14 symbology. They are used in warehousing and distribution operations and are either printed on trays or corrugated shipping outers containing multiples of sales items, or on labels affixed to them.
4.3 Other communication codes

With the agreement of the trading partners, any symbology (e.g. Code 39, Code 128 etc.) may be used.

Other symbologies that are relevant to the pharmaceutical industry are: 
a) Codabar

The National Blood Service of the UK use Codabar for product codes and expiry dates, but are using Code 128 for the unique donation number identity.

There are 20 different Codebar characters and these include the letters A, B, C and D only, plus some punctuation symbols.

b) Modifed Plessey Code or MSI Data Corporation Code

This is required for Code Nationale in Belgium. It is also used for marking shelves to allow scanning by portable devices for inventory recording.

4.4 Others

Many other symbologies have been developed to fit the requirements of certain industries but are not used for pharmaceutical products. The following list is not exhaustive, but indicates some of these codes
a) Code 93

This is a supplementary code to Code 39 and both symbologies can be read on auto-discriminating equipment. It is the most dense symbology for alphanumeric coding.

b) Code 49

This consists of two to eight parallel rows of code with four “words” in each row. It is used for small containers and in various transport/distribution operations.

c) Code 2 of 5

Not the “interleaved” version. Uses include warehouse sorting systems, photo finishing envelopes and airline tickets.

d) Code 11

This is a very high density, discrete, numeric-symbology, extensively used in labelling and tracking telecommunications components and equipment. 
e) Matrix 2 of 5

A variation of Code 11 devised by Nieaf in the Netherlands.

f) Nixdorf Code

The original symbology for department store systems, largely replaced by EAN and ITF-14.

g) Ames Code

Used in the USA by the Medical Records System. Structure is similar to Codabar.
C.2 
Barcode layout on products
Figure 3 Example of codes on a pharmaceutical label
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Key

Security - automatic

1. Seven bar Pharmacode
2. Added colour bar
3. ‘Sentinel’ bar to trigger scanner
4. Areas free from text for ‘lead-in’ and ‘lead-out’ 

Information

5. Purchaser’s component code
6.  Areas on trailing edge for variable data - EXP, BN and MFD

Communication

7. EAN-13 barcode (shown here at magnification of 90%)
NOTE: Correct orientation for consumer scanning if label is affixed to a round bottle.

Code axis parallel to axis of bottle.
Figure 4 Example of codes on a pharmaceutical leaflet

Key
Security – automatic

1,2 and 3, are all possible positions for a Pharmacode.

The final choice will depend on:

• Are leaflets supplied on reels, as flat sheets or pre-folded?

• The direction of feed and position of scanning head.

• Whether both printer and user need to scan.

• Where possible, it is recommended that the final fold allows the product name to be visible.

When position 3 is required (e.g. on a prefolded and cassetted leaflet), care is needed on paper quality, grammage and design to prevent any 'show-through' from text on the reverse face giving spurious images. It may be necessary to include a

print-free 'window' area on the reverse.

4. If reel-fed, an indexing mark is required for the cut length.
Information

5. Purchaser's component code

6. Purchaser's crease code
Figure 5 Example of codes on a pharmaceutical carton


Key
Security - autormatic

1. Converter’s security barcode in glue flap (may include colours)

2. Purchaser’s barcode (may include colours or two coding rows)
Security - manual

3. Purchaser’s crease code may be the same but different codes assist if

4. Purchaser’s crease code cartons can be reversed in magazine or cartonner

5. Converter’s flap code

Information

6. Purchaser’s component code

7. Converter’s station number on multiple print sheet
Communication

8. Purchaser’s EAN-13 barcode (shown here at magnification of 90%)
Figure 6 Example of codes on a pharmaceutical tube

Key
Security – automatic

1. Seven bar Pharmacode
Information

2. Purchaser’s component code
3. Area on crimp for variable data - EXP, BN and MFD
Other

4. Registration mark

Annex D
(Informative)

Cleanrooms
D.1

Standard Cleanroom conditions 

These conditions are appropriate where the customer requires primary packaging materials for clean (but not sterile) application and shall be additional to the minimum requirements above.
a) the organization shall define the cleanroom classification based on customer requirements (e.g ISO 14644-1) .

b) Compliance with the defined classification shall be ensured through monitoring, recording and, where appropriate, use of alarm systems. 
c) aspects that shall be covered include: particulate levels in the controlled area, air changes in the controlled area and pressure differentials between controlled and non-controlled environments.

d) operation, support and maintenance activities shall not compromise compliance to the classified requirements.
e) loading of raw materials to equipment used in the manufacturing process is permitted in areas compliant with minimum environmental conditions, provided it is segregated physically, or by air pressure differentials, from the cleanroom.

f) areas where primary packaging materials are subsequently assembled, inspected and packed shall comply with the same classification as in a).

g) where it is a customer requirement, effective methods of disinfection and decontamination of equipment used for fabrication, assembly and packaging shall be used.

h) wooden and other fibre shedding pallets shall not be used in the cleanroom.

i) entry into the cleanroom shall be via pressure-controlled changing rooms.

j) materials/products shall be transferred into and out of the cleanroom in a manner that does not compromise the cleanroom standard e.g. use of interlocking doors/conveyor transfer system.

k) operators shall wear the following dedicated, non fibre/particulate shedding clothing: tunic tops and trousers or one piece equivalent, headgear, overshoes (or area specific shoes), as well as moustache/beard snoods, gloves and goggles (non-talcum lubricated), where appropriate.
D.2
Enhanced cleanroom conditions

Further enhancements and additions to the standard cleanroom conditions shall be employed where the primary packaging materials will either be sterilised before or after customer use.

a) microbial contamination and material/product bio-burden test monitoring shall be performed and results recorded. Ambient conditions, of temperature and humidity, shall be controlled to minimize bio-burden.

b) all protective clothing used in the cleanroom, shall be cleaned under controlled conditions. Where product is directly exposed within the cleanroom, operators shall wear protective face masks.

c) where product is cleaned after manufacture and prior to subsequent assembly or packaging:

1) cleaning materials (e.g. water), shall be agreed with the customer, controlled (e.g. including bio-burden tests) and not introduce contaminants or leave residues. 
2) special cleaning (e.g. using an approved solvent) shall be similarly controlled.
3) where cleaning is also designed to remove processing aids (e.g. solvents used to remove processing aids), checks are required to ensure their complete removal and the cleaning procedure shall be validated.

4) air for product drying shall be filtered to at least the same standard as the cleanroom environment, and
5) localised protection zones shall be equal to the cleanroom classification or be one grade more exacting.

Guidance
Classification of clean areas/cleanrooms

Clean areas/cleanrooms should be classified according to ISO 14644-1, and monitored/operated according to ISO 14644-2, ISO 14644-3 and ISO 14644-5 or equivalent.

For cleanroom design, construction and start-up see ISO 14644-2 and ISO 14644-4.

Monitoring may be conducted in accordance with ISO 14698-1 and ISO 14698-2.

Annex E

Drug Master Files (DMF)

(Informative)

E.1
Drug Master Files (DMFs)

a) Organizations are not obliged to submit a Drug Master File; this is simply a useful tool for coordination with customers and FDA.  More information on Drug Master Files is available at http://www.fda.gov/cder/dmf/.

b) The organization can submit a Drug Master File (DMF)
 to the U.S. Food and Drug Administration (FDA) to ensure that relevant information regarding a organization’s component is made available to the FDA.  The FDA recommends that a DMF be submitted by the organization in support of the DMF.

c) Customer’s investigational new drug (IND), new drug application (NDA), abbreviated new drug application (ANDA), or other regulatory filing for pharmaceutical drug product approval.  It is not a requirement of this standard that the organization submit a DMF; the information on DMFs is provided as Guidance and for information only.

E.2
Types of DMFs

a) Information in a DMF is confidential to the organization and the FDA.
  In a typical DMF, the organization should identify both proprietary and non-proprietary information that is needed to support their customer’s filing.  The DMF type should also be identified.  For OINDP components, the most relevant DMF types are Type III for packaging components, and Type V for FDA accepted reference information.

b) Once the DMF type has been identified, the organization should consult the associated specific DMF Guidances for direction in preparing their DMF.  For instance:

1) Container Closure Systems for Packaging Human Drugs and Biologics (Type III), and

2) Guideline for Drug Master Files (general requirements). 
E.3
Benefits

The use of the DMF provides benefits for the drug product applicant, their organizations and the regulatory agencies, these benefits include:

a) providing for the easy access and review of detailed information regarding the component or material (e.g., physical description, intended use, chemical composition, manufacturing processes and locations, raw material types and grades, suitability, and other administrative information), because all of this information is contained within a single document in the FDA’s possession. In addition, because annual updates/amendments are required from DMF holders, the DMF information should be kept current,
Note 1: General descriptions of and recommendations regarding DMFs are contained in 21 CFR 314.420, http://a257.g.akamaitech.net/7/257/2422/04nov20031500/edocket.access.gpo.gov/cfr_2003/aprqtr/21cfr314.420.htm 

Note 2: Code of Federal Regulations, Title 21, Food and Drugs; Part 20, Section 61, Trade secrets and commercial or financial information which is privileged or confidential.  http://frwebgate.access.gpo.gov/cgi-bin/get-cfr.cgi?TITLE=21&PART=20&SECTION=61&YEAR=2002&TYPE=TEXT 

Note 3: DMF types are defined in the Guideline for Drug Master Files, CDER, FDA, 1989 (http://www.fda.gov/cder/Guidance/dmf.htm) [update URL]
Note 4: Container Closure Systems for Packaging Human Drugs and Biologics, CDER/CBER, FDA, May 1999 (http://www.fda.gov/cder/Guidance/1714fnl.pdf) [update URL]
Note 5: Guideline for Drug Master Files, CDER, FDA, 1989 (http://www.fda.gov/cder/Guidance/dmf.htm) [update URL]
b) revealing confidential proprietary information only to the FDA, not to the end-user.  The DMF system allows organizations to protect any information which they deem confidential or proprietary or of significant competitive value, while providing FDA access to the information it requires to evaluate NDAs that use the material covered by the DMF

 E.4
Requirements for DMF holders

The DMF holder shall:

1) ensure that the content of the DMF is accurate and supported by documentation,

2) format the DMF, in accordance with existing guidelines at the time of submission, so as to facilitate ease of review,

3) have a document system in place to ensure annual update of the DMF,

4) have a document change control system to ensure that changes to any item described in its DMF (processes, raw materials, packaging components, subcontractors/outsource organizations, etc.) are communicated to the DMF administrator and reflected in updates to the DMF, and

5) have a customer notification system in place to ensure that changes to the sections of the DMF relevant to the applicants are communicated to the applicants.
E.5
Subcontracting


Primary Packaging or OINDP Organizations (with a DMF) that subcontract a component of their process should consider having their subcontract organization submit a DMF.  If it is not feasible for the subcontractor to submit and maintain a DMF, the organization shall obtain the required information through the use of confidentiality agreements or some other contractual agreement.  This should be part of the contract along with a mutual agreement on what type(s) of changes require notification.  Precise definitions of “change” will help remove subjective interpretations by the subcontractor of internal changes that need notification.  

 E.6
Letters of Authorisation for FDA to refer to DMFs
Letters of Authorisation (LoAs) to the FDA allow reviewers to clearly understand which portions of a DMF contain the relevant information pertaining to the component or material of interest. This allows for more timely and efficient review of the multiple DMFs normally referenced within a single filing.  A copy of the LoA shall be provided to the customer.
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