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About the Therapeutic Goods Administration (TGA)
The Therapeutic Goods Administration (TGA) is part of the Australian Government Department of Health and Ageing, and is responsible for regulating medicines and medical devices.
The TGA administers the Therapeutic Goods Act 1989 (the Act), applying a risk management approach designed to ensure therapeutic goods supplied in Australia meet acceptable standards of quality, safety and efficacy (performance), when necessary.
The work of the TGA is based on applying scientific and clinical expertise to decision-making, to ensure that the benefits to consumers outweigh any risks associated with the use of medicines and medical devices.
The TGA relies on the public, healthcare professionals and industry to report problems with medicines or medical devices. TGA investigates reports received by it to determine any necessary regulatory action.
To report a problem with a medicine or medical device, please see the information on the TGA website <http://ww.tga.gov.au>.
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[bookmark: _Toc357412242]Purpose
This document provides a short summary of main changes, and subsequently a table that provides a full overview of all differences between PE 009-10 (the current version adopted by PIC/S as per 1 January 2013) and PE 009-8 (15 January 2009—currently adopted in the Manufacturing Principles).
[bookmark: _Toc357412243]Version history of the PIC/S Guide to GMP
The recent version history of the PIC/S Guide to GMP is:
	Date
	Version number
	Reasons for revision

	1 September 2007
	PE 009-7
	Revision of General Introduction (“History”) and Introduction to Part II
Deletion of footnotes in Chapter 6 (Part I) and Annex 13

	15 January 2009
	PE 009-8
	Revision of Chapter 1 (Part I)
Revision of Annex 1
New Annex 20

	1 September 2009
	PE 009-09
	Revision of Annex 3

	1 January 2013
	PE 009-10
	Revision of Chapter 4 (Part I)
Revision of Annexes 6, 7, 11 & 13


[bookmark: _Toc357412244]Summary of changes PE 009-10 vs PE 009-8
[bookmark: _Toc357412245]Part I Chapter 4 on Documentation:
Principle and clauses 4.1 – 4.9: rewrite to increase clarity but with no additional requirements
Clauses 4.10 – 4.12: additional guidance on retention of batch documentation, allowing manufacturers to apply Quality Risk Management (QRM) principles
Clauses 4.15-4.21: minor additions to the required contents for certain instructions and records
Clause 4.29: several additions to a list of required procedures, yet all additions were already required based on other parts of GMP
In total: no changes classified as major, 7 changes classified as minor
[bookmark: _Toc357412246]Annex 3 on Radiopharmaceuticals:
Clauses 17 & 20: More explicit detailing of requirements relating to prevention of cross contamination
Clause 18: Explicit mention of requirement to have gowning facilities at entry of production area. Manufacturers of sterile radiopharmaceuticals already have more stringent requirements based on Annex 1; manufacturers of  non-sterile radiopharmaceuticals only are already required to have such gowning facilities based on the general Chapters of GMP
Various clauses: Introduction of QRM principles
Clause 27: Increase of the requirements relating positioning of closed systems: from grade D to grade C, may result in manufacturers having to upgrade their air handling systems and monitoring programs (Major)
Clause 33: Introduction of a fixed retention period for batch records
In total: 1 major change, 6 minor ones
[bookmark: _Toc357412247]Annex 6 on Medicinal gases:
Full rewrite of the entire Annex, providing some further detail and clarification, but also specifically introducing the application of QRM in various areas
Clauses 5 and 6 broaden the requirements relating to training, now including expectations for staff to be trained on hazards to patients and for subcontractor staff to be trained by the manufacturer
Clauses 17 and 18: clause 17 provides some additional detail to the overview of parameters to be recorded during batch manufacture, and clause 18 specifically repeats part of this overview for bulk deliveries to hospitals, which was previously not covered by this Annex
In total: no major changes, 5 minor ones
[bookmark: _Toc357412248]Annex 7 on Herbal medicinal products:
Principle and several clauses: Introduction of Good Agricultural and Collection Practices as a standard for herb growers to comply with, leaving the responsibility to assess compliance with the finished product manufacturers
Various clauses: Introduction of QRM principles
Various clauses: Replacing generic terminology with more precise terms
Clauses 9 – 12: Further elaboration on requirements on cleaning herbal materials, removal of foreign matter and checking for adulteration
In total: no major changes, 4 minor ones
[bookmark: _Toc357412249]Annex 11 on Computerised systems:
Significant rewrite of the entire Annex to align with current standards developed by industry, to increase clarity and to reduce prescriptive characteristics of the Annex where possible
Various clauses: Introduction of QRM principles
Clause 11: Introduction of a requirement to periodically review computerised systems for their validated state, which is a further specification of an existing requirement following Chapter 5 clause 5.24
In total: no major changes, 12 minor ones
[bookmark: _Toc357412250]Annex 13 on Investigational medicinal products:
Principle and various clauses: Providing additional detail and clarification
Various clauses: Introduction of QRM principles
Clauses 36 & 37: Bringing requirements relating to retention samples in line with existing Annex 19
In total: no major changes, 1 minor one
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[bookmark: _Toc357412251]Complete overview of differences between PE 009-8 and PE 009-10
Note that in relation to the following tables:
Where relevant, notes in relation to the individual Clause text that are not part of the text itself are in italics. They are predominantly in the PE 008=8 column.
Wherever possible, additions to texts are indicated by a blue colour in Arial font in the relevant text in the left hand column and existing clause texts that have been moved from other sections by [square brackets and a purple colour].
[bookmark: _Toc357412252]Part I Chapter 4 – Documentation
	PE 009-10
	PE 009-08
	Nature of  impact
	Estimated significance of impact

	Principle
Good documentation constitutes an essential part of the quality assurance system and is key to operating in compliance with GMP requirements. The various types of documents and media used should be fully defined in the manufacturer's Quality Management System. Documentation may exist in a variety of forms, including paper-based, electronic or photographic media. The main objective of the system of documentation utilised must be to establish, control, monitor and record all activities which directly or indirectly impact on all aspects of the quality of medicinal products. The Quality Management System should include sufficient instructional detail to facilitate a common understanding of the requirements, in addition to providing for sufficient recording of the various processes and evaluation of any observations, so that ongoing application of the requirements may be demonstrated.
There are two primary types of documentation used to manage and record GMP compliance: instructions (directions, requirements) and records/reports. Appropriate good documentation practice should be applied with respect to the type of document.
Suitable controls should be implemented to ensure the accuracy, integrity, availability and legibility of documents. Instruction documents should be free from errors and available in writing. The term ‘written’ means recorded, or documented on media from which data may be rendered in a human readable form.
	Principle
Good documentation constitutes an essential part of the quality assurance system.  Clearly written documentation prevents errors from spoken communication and permits tracing of batch history.  Specifications, Manufacturing Formulae and instructions, procedures, and records must be free from errors and available in writing.  The legibility of documents is of paramount importance.
Note: Most new text in PE 009-10 actually replaces a part of PE 008-8 clause 4.9 which read: “Data may be recorded by electronic data processing systems, photographic or other reliable means, but detailed procedures relating to the system in use should be available and the accuracy of the records should be checked.  If documentation is handled by electronic data processing methods, only authorised persons should be able to enter or modify data in the computer and there should be a record of changes and deletions; access should be restricted by passwords or other means and the result of entry of critical data should be independently checked.  Batch records electronically stored should be protected by back-up transfer on magnetic tape, microfilm, paper or other means.  It is particularly important that the data are readily available throughout the period of retention.”
The remainder of the text of PE 009-8 clause 4.9 is now addressed in the revised Annex 11 on Computerised systems.
	Providing further detail and guidance;
Rewrite to include recognition of e-documents which was previously given in clause 4.9
	Nil for most manufacturers; minor for some

	Required GMP documents (by type)
Site Master File: A document describing the GMP related activities of the manufacturer.
Instructions (directions, or requirements) type:
Specifications: Describe in detail the requirements with which the products or materials used or obtained during manufacture have to conform. They serve as a basis for quality evaluation.
Manufacturing Formulae, Processing, Packaging and Testing Instructions: Provide detail all the starting materials, equipment and computerised systems (if any) to be used and specify all processing, packaging, sampling and testing instructions. In-process controls and process analytical technologies to be employed should be specified where relevant, together with acceptance criteria.
Procedures: (Otherwise known as Standard Operating Procedures, or SOPs), give directions for performing certain operations.
Protocols: Give instructions for performing and recording certain discreet operations.
Technical Agreements: Are agreed between contract givers and acceptors for outsourced activities.
Record/Report type:
Records: Provide evidence of various actions taken to demonstrate compliance with instructions, e.g. activities, events, investigations, and in the case of manufactured batches a history of each batch of product, including its distribution. Records include the raw data which is used to generate other records. For electronic records regulated users should define which data are to be used as raw data. At least, all data on which quality decisions are based should be defined as raw data.
Certificates of Analysis: Provide a summary of testing results on samples of products or materials1  together with the evaluation for compliance to a stated specification.
Reports: Document the conduct of particular exercises, projects or investigations, together with results, conclusions and recommendations.
1 - Alternatively the certification may be based, in-whole or in-part, on the assessment of real time data (summaries and exception reports) from batch related process analytical technology (PAT), parameters or metrics as per the approved marketing authorisation dossier.
	4.1
Specifications describe in detail the requirements with which the products or materials used or obtained during manufacture have to conform.  They serve as a basis for quality evaluation.
Manufacturing Formulae, Processing and Packaging Instructions state all the starting materials used and lay down all processing and packaging operations.
Procedures give directions for performing certain operations e.g. cleaning, clothing, environmental control, sampling, testing, equipment operations.
Records provide a history of each batch of product, including its distribution, and also of all other relevant circumstances pertinent for the quality of the final product.
	Providing additional definitions of types of documents;
Moving the definitions from a clause to introductory section;
Allowing newly evolving PAT technology
	Nil

	4.1 All types of document should be defined and adhered to. The requirements apply equally to all forms of document media types. Complex systems need to be understood, well documented, validated, and adequate controls should be in place. Many documents (instructions and/or records) may exist in hybrid forms, i.e. some elements as electronic and others as paper based. Relationships and control measures for master documents, official copies, data handling and records need to be stated for both hybrid and homogenous systems. Appropriate controls for electronic documents such as templates, forms, and master documents should be implemented. Appropriate controls should be in place to ensure the integrity of the record throughout the retention period.
	New clause – No equivalent in PE 009-8
	Providing additional guidance;
Making it easier for manufacturers to comply
	Minor

	4.2 Documents should be designed, prepared, reviewed, and distributed with care. They should comply with the relevant parts of Product Specification Files, Manufacturing and Marketing Authorisation dossiers, as appropriate. The reproduction of working documents from master documents should not allow any error to be introduced through the reproduction process.
	4.2 Documents should be designed, prepared, reviewed and distributed with care.  They should comply with the relevant parts of the manufacturing and marketing authorisation dossiers.
	Providing additional guidance;
First sentence has been moved from clause 4.3;
Last sentence  has been moved from clause 4.4
	Minor

	4.3 Documents containing instructions should be approved, signed and dated by appropriate and authorised persons. [Documents should have unambiguous contents and be uniquely identifiable.] The effective date should be defined.
	4.3 Documents should be approved, signed and dated by appropriate and authorised persons.
	Providing additional guidance;
Second sentence of 4.3 has been moved from 4.4;
Only the definition of effective date is a new inclusion
	Minor

	4.4 Documents containing instructions should be laid out in an orderly fashion and be easy to check. The style and language of documents should fit with their intended use. Standard Operating Procedures, Work Instructions and Methods should be written in an imperative mandatory style.
	4.4 Documents should have unambiguous contents; title, nature and purpose should be clearly stated.  They should be laid out in an orderly fashion and be easy to check.  Reproduced documents should be clear and legible.  The reproduction of working documents from master documents must not allow any error to be introduced through the reproduction process.
	Providing additional guidance;
Last sentence of 4.4 has been moved to 4.2
	Nil

	4.5 Documents within the Quality Management System should be regularly reviewed and kept up-to-date. When a document has been revised, systems should be operated to prevent inadvertent use of superseded documents.
	4.5 Documents should be regularly reviewed and kept up-to-date.  When a document has been revised, systems should be operated to prevent inadvertent use of superseded documents.
	Providing additional guidance this clause is only applicable to QMS
	Nil

	4.6 Documents should not be hand-written; although, where documents require the entry of data, sufficient space should be provided for such entries.
	4.6 Documents should not be hand-written; although, where documents require the entry of data, these entries may be made in clear, legible, indelible handwriting.  Sufficient space should be provided for such entries.
	Rephrasing and relocation of information
	Nil

	4.7 [Handwritten entries should be made in clear, legible, indelible way.]
	--
	Second part of clause 4.6 moved into a separate new clause 4.7
	Nil

	4.8 Records should be made or completed at the time each action is taken and in such a way that all significant activities concerning the manufacture of medicinal products are traceable.
	4.8 The records should be made or completed at the time each action is taken and in such a way that all significant activities concerning the manufacture of medicinal products are traceable. They should be retained for at least one year after the expiry date of the finished product.
	No change, except that last sentence is removed and replaced by additional guidance in a new section in Chapter 4
	Nil

	4.9                 No text change, only renumbered 4.7 into 4.9
	4.7                 No change
	None
	Nil

	4.10 It should be clearly defined which record is related to each manufacturing activity and where this record is located. Secure controls must be in place to ensure the integrity of the record throughout the retention period and validated where appropriate.
4.11 Specific requirements apply to batch documentation which must be kept for one year after expiry of the batch to which it relates or at least five years after certification of the batch by the Authorised Person, whichever is the longer. For investigational medicinal products, the batch documentation must be kept for at least five years after the completion or formal discontinuation of the last clinical trial in which the batch was used. Other requirements for retention of documentation may be described in legislation in relation to specific types of product (e.g. Advanced Therapy Medicinal Products) and specify that longer retention periods be applied to certain documents.
4.12 For other types of documentation, the retention period will depend on the business activity which the documentation supports. Critical documentation, including raw data (for example relating to validation or stability), which supports information in the Marketing Authorisation should be retained whilst the authorisation remains in force. It may be considered acceptable to retire certain documentation (e.g. raw data supporting validation reports or stability reports) where the data has been superseded by a full set of new data. Justification for this should be documented and should take into account the requirements for retention of batch documentation; for example, in the case of process validation data, the accompanying raw data should be retained for a period at least as long as the records for all batches whose release has been supported on the basis of that validation exercise.
The following section gives some examples of required documents. The quality management system should describe all documents required to ensure product quality and patient safety.
	Note: Three all new clauses in PE 008-10 replacing the second sentence of PE 008-8 clause 4.8 which stated: 
“They should be retained for at least one year after the expiry date of the finished product.”
	Providing additional guidance and more detailed requirements to allow for a risk based approach to document retention
	Minor

	4.13 There should be appropriately authorised and dated specifications for starting and packaging materials, and finished products.
	4.10 There should be appropriately authorised and dated specifications for starting and packaging materials, and finished products; where appropriate, they should be also available for intermediate or bulk products.
	Requirement for specs for all intermediates and bulks has been deleted as 4.15 now allows for a risk based approach to this requirement
	Nil

	4.14 Specifications for starting and primary or printed packaging materials should include or provide reference to, if applicable:
A description of the materials, including:
The designated name and the internal code reference;
The reference, if any, to a pharmacopoeial monograph;
The approved suppliers and, if reasonable, the original producer of the material;
A specimen of printed materials;
Directions for sampling and testing;
Qualitative and quantitative requirements with acceptance limits;
Storage conditions and precautions;
The maximum period of storage before re-examination.
	4.11 Specifications for starting and primary or printed packaging materials should include, if applicable:
1. A description of the materials, including:
The designated name and the internal code reference;
The reference, if any, to a pharmacopoeial monograph;
The approved suppliers and, if reasonable, the original producer of the material;
A specimen of printed materials;
Directions for sampling and testing;
Qualitative and quantitative requirements with acceptance limits;
Storage conditions and precautions;
The maximum period of storage before re-examination.
	Inclusion of an option to put references in specifications
	Nil

	4.15 Specifications for intermediate and bulk products should be available for critical steps or if these are purchased or dispatched. The specifications should be similar to specifications for starting materials or for finished products, as appropriate.
	4.12 Specifications for intermediate and bulk products should be available if these are purchased or dispatched, or if data obtained from intermediate products are used for the evaluation of the finished product.  The specifications should be similar to specifications for starting materials or for finished products, as appropriate.
	Rewrite to allow a risk based approach to requirement to have specs for bulks and intermediates
	Nil

	4.16 Specifications for finished products should include or provide reference to:
1. The designated name of the product and the code reference where applicable;
The formula;
A description of the pharmaceutical form and package details;
Directions for sampling and testing;
The qualitative and quantitative requirements, with the acceptance limits;
The storage conditions and any special handling precautions, where applicable;
The shelf-life.
	4.13 Specifications for finished products should include:
1. The designated name of the product and the code reference where applicable;
The formula or a reference to;
A description of the pharmaceutical form and package details;
Directions for sampling and testing;
The qualitative and quantitative requirements, with the acceptance limits;
The storage conditions and any special handling precautions, where applicable;
The shelf-life.
	Increasing flexibility by moving “or a reference to” from b) only to the core text to be applicable to the entire clause
	Nil

	Approved, written Manufacturing Formula and Processing Instructions should exist for each product and batch size to be manufactured.
4.17 The Manufacturing Formula should include:
1. The name of the product, with a product reference code relating to its specification;
A description of the pharmaceutical form, strength of the product and batch size;
A list of all starting materials to be used, with the amount of each, described; mention should be made of any substance that may disappear in the course of processing;
A statement of the expected final yield with the acceptable limits, and of relevant intermediate yields, where applicable.
	4.14 Formally authorised Manufacturing Formula and Processing Instructions should exist for each product and batch size to be manufactured.  They are often combined in one document.
The Manufacturing Formula should include:
1. the name of the product, with a product reference code relating to its specification;
a description of the pharmaceutical form, strength of the product and batch size;
a list of all starting materials to be used, with the amount of each, described using the designated name and a reference which is unique to that material; mention should be made of any substance that may disappear in the course of processing;
a statement of the expected final yield with the acceptable limits, and of relevant intermediate yields, where applicable.
	Deletion of the suggestion to combine Manufacturing Formulae and Processing Instruction in one document;
Deletion of requirement under c) to “use the designated name and a reference which is unique to that material” as the meaning of this was unclear
	Nil

	4.18 The Processing Instructions should include:
1. A statement of the processing location and the principal equipment to be used;
The methods, or reference to the methods, to be used for preparing the critical equipment (e.g. cleaning, assembling, calibrating, sterilising);
Checks that the equipment and work station are clear of previous products, documents or materials not required for the planned process, and that equipment is clean and suitable for use;
Detailed stepwise processing instructions [e.g. checks on materials, pre-treatments, sequence for adding materials, critical process parameters (time, temp etc)];
The instructions for any in-process controls with their limits;
Where necessary, the requirements for bulk storage of the products; including the container, labeling and special storage conditions where applicable;
Any special precautions to be observed.
	4.15 The Processing Instructions should include:
1. a statement of the processing location and the principal equipment to be used;
the methods, or reference to the methods, to be used for preparing the critical equipment (e.g. cleaning, assembling, calibrating, sterilising);
detailed stepwise processing instructions (e.g. checks on materials, pretreatments, sequence for adding materials, mixing times, temperatures);
the instructions for any in-process controls with their limits;
where necessary, the requirements for bulk storage of the products; including the container, labelling and special storage conditions where applicable;
any special precautions to be observed.
	Moved the second paragraph of PE 009-8 clause 4.18 to PE 009-10 as a new entry f), as this is a more logical place
	Nil

	4.19 Approved Packaging Instructions for each product, pack size and type should exist. These should include, or have a reference to, the following:
1. Name of the product; including the batch number of bulk and finished product;
Description of its pharmaceutical form, and strength where applicable;
The pack size expressed in terms of the number, weight or volume of the product in the final container;
A complete list of all the packaging materials required, including quantities, sizes and types, with the code or reference number relating to the specifications of each packaging material;
Where appropriate, an example or reproduction of the relevant printed packaging materials, and specimens indicating where to apply batch number references, and shelf life of the product;
Checks that the equipment and work station are clear of previous products, documents or materials not required for the planned packaging operations (line clearance), and that equipment is clean and suitable for use;
Special precautions to be observed, including a careful examination of the area and equipment in order to ascertain the line clearance before operations begin;
A description of the packaging operation, including any significant subsidiary operations, and equipment to be used;
Details of in-process controls with instructions for sampling and acceptance limits.
	4.16 There should be formally authorised Packaging Instructions for each product for pack size and type.  These should normally include, or have a reference to, the following:
1. name of the product;
description of its pharmaceutical form, and strength where applicable;
the pack size expressed in terms of the number, weight or volume of the product in the final container;
a complete list of all the packaging materials required for a standard batch size, including quantities, sizes and types, with the code or reference number relating to the specifications of each packaging material;
where appropriate, an example or reproduction of the relevant printed packaging materials, and specimens indicating where to apply batch number references, and shelf-life of the product;
special precautions to be observed, including a careful examination of the area and equipment in order to ascertain the line clearance before operations begin;
a description of the packaging operation, including any significant subsidiary operations, and equipment to be used;
details of in-process controls with instructions for sampling and acceptance limits.
	Addition of bulk and finished products batch number under a);
Moved the second paragraph of PE 009-8 clause 4.17 to PE 009-10 clause 4.19 as a new entry f), as this is a more logical place
	Nil

	4.20 A Batch Processing Record should be kept for each batch processed. It should be based on the relevant parts of the currently approved Manufacturing Formula and Processing Instructions, and should contain the following information:
1. The name and batch number of the product;
Dates and times of commencement, of significant intermediate stages and of completion of production;
Identification (initials) of the operator(s) who performed each significant step of the process and, where appropriate, the name of any person who checked these operations;
The batch number and/or analytical control number as well as the quantities of each starting material actually weighed (including the batch number and amount of any recovered or reprocessed material added);
Any relevant processing operation or event and major equipment used;
A record of the in-process controls and the initials of the person(s) carrying them out, and the results obtained;
The product yield obtained at different and pertinent stages of manufacture;
Notes on special problems including details, with signed authorisation for any deviation from the Manufacturing Formula and Processing Instructions;
Approval by the person responsible for the processing operations.
Note: Where a validated process is continuously monitored and controlled, then automatically generated reports may be limited to compliance summaries and exception / out-of-specification (OOS) data reports.
	4.17 A Batch Processing Record should be kept for each batch processed.  It should be based on the relevant parts of the currently approved Manufacturing Formula and Processing Instructions.  The method of preparation of such records should be designed to avoid transcription errors.  The record should carry the number of the batch being manufactured.
Before any processing begins, there should be recorded checks that the equipment and work station are clear of previous products, documents or materials not required for the planned process, and that equipment is clean and suitable for use.
During processing, the following information should be recorded at the time each action is taken and, after completion, the record should be dated and signed in agreement by the person responsible for the processing operations:
1. the name of the product;
dates and times of commencement, of significant intermediate stages and of completion of production;
name of the person responsible for each stage of production;
initials of the operator of different significant steps of production and, where appropriate, of the person who checked each of these operations (e.g. weighing);
the batch number and/or analytical control number as well as the quantities of each starting material actually weighed (including the batch number and amount of any recovered or reprocessed material added);
any relevant processing operation or event and major equipment used;
a record of the in-process controls and the initials of the person(s) carrying them out, and the results obtained;
the amount of product yield obtained at different and pertinent stages of manufacture;
notes on special problems including details, with signed authorisation for any deviation from the Manufacturing Formula and Processing Instructions.
	Moved the second paragraph of PE 009-8 clause 4.17 to PE 009-10 clause 4.18 as a new entry f), as this is a more logical place 
Minor rewrite replacing PE 009-8 clause 4.17 entry c) by PE 009-10clause 4.20 entry i). That is, replacing names of responsible persons per stage of production with one name of the person responsible for the operations
Inclusion of a provision for automated reporting systems
	Nil

	4.21 A Batch Packaging Record should be kept for each batch or part batch processed. It should be based on the relevant parts of the Packaging Instructions.
The batch packaging record should contain the following information:
1. The name and batch number of the product;
The date(s) and times of the packaging operations;
Identification (initials) of the operator(s) who performed each significant step of the process and, where appropriate, the name of any person who checked these operations;
Records of checks for identity and conformity with the packaging instructions, including the results of in-process controls;
Details of the packaging operations carried out, including references to equipment and the packaging lines used;
Whenever possible, samples of printed packaging materials used, including specimens of the batch coding, expiry dating and any additional overprinting;
Notes on any special problems or unusual events including details, with signed authorisation for any deviation from the Packaging Instructions;
The quantities and reference number or identification of all printed packaging materials and bulk product issued, used, destroyed or returned to stock and the quantities of obtained product, in order to provide for an adequate reconciliation. Where there are there are robust electronic controls in place during packaging there may be justification for not including this information. 
Approval by the person responsible for the packaging operations.
	4.18 A Batch Packaging Record should be kept for each batch or part batch processed.  It should be based on the relevant parts of the Packaging Instructions and the method of preparation of such records should be designed to avoid transcription errors.  The record should carry the batch number and the quantity of bulk product to be packed, as well as the batch number and the planned quantity of finished product that will be obtained.
Before any packaging operation begins, there should be recorded checks that the equipment and work station are clear of previous products, documents or materials not required for the planned packaging operations, and that equipment is clean and suitable for use.
The following information should be entered at the time each action is taken and, after completion, the record should be dated and signed in agreement by the person(s) responsible for the packaging operations:
1. the name of the product;
the date(s) and times of the packaging operations;
the name of the responsible person carrying out the packaging operation;
the initials of the operators of the different significant steps;
records of checks for identity and conformity with the Packaging Instructions including the results of in-process controls;
details of the packaging operations carried out, including references to equipment and the packaging lines used;
whenever possible, samples of printed packaging materials used, including specimens of the batch coding, expiry dating and any additional overprinting;
notes on any special problems or unusual events including details with signed authorisation for any deviation from the Manufacturing Formula and Processing Instructions;
the quantities and reference number or identification of all printed packaging materials and bulk product issued, used, destroyed or returned to stock and the quantities of obtained product, in order to provide for an adequate reconciliation.
	Moved the second paragraph of PE 009-8 clause 4.18 to PE 009-10 clause 4.19 as a new entry f), as this is a more logical place 
Minor rewrite adding 4.20 entry i) in line with the same for processing instructions
	Nil

	4.22 There should be written procedures and records for the receipt of each delivery of each starting material, (including bulk, intermediate or finished goods), primary, secondary and printed packaging materials.
	4.19 There should be written procedures and records for the receipt of each delivery of each starting and primary and printed packaging material.
	Providing further detail
	Nil

	4.23 The records of the receipts should include:
1. The name of the material on the delivery note and the containers;
The "in-house" name and/or code of material (if different from a);
Date of receipt;
Supplier’s name and manufacturer’s name;
Manufacturer’s batch or reference number;
Total quantity and number of containers received;
The batch number assigned after receipt;
Any relevant comment.
	4.20 The records of the receipts should include:
1. the name of the material on the delivery note and the containers;
the "in-house" name and/or code of material (if different from a);
date of receipt;
supplier's name and, if possible, manufacturer's name;
manufacturer's batch or reference number;
total quantity, and number of containers received;
the batch number assigned after receipt;
any relevant comment (e.g. state of the containers).
	Deletion of example under h)
	Nil

	4.24                No text change
	4.21                No text change
	None
	Nil

	4.25 There should be written procedures for sampling, which include the methods and equipment to be used, the amounts to be taken and any precautions to be observed to avoid contamination of the material or any deterioration in its quality.
	4.22 There should be written procedures for sampling, which include the person(s) authorised to take samples, the methods and equipment to be used, the amounts to be taken and any precautions to be observed to avoid contamination of the material or any deterioration in its quality (see Chapter 6, Item 13).
	Minor rewrite
	Nil

	4.26 There should be written procedures for testing materials and products at different stages of manufacture, describing the methods and equipment to be used. The tests performed should be recorded.
	4.23 There should be written procedures for testing materials and products at different stages of manufacture, describing the methods and equipment to be used.  The tests performed should be recorded (see Chapter 6, Item 17).
	Minor rewrite
	Nil

	4.27 Written release and rejection procedures should be available for materials and products, and in particular for the certification for sale of the finished product by the Authorised Person(s). All records should be available to the Authorised Person. A system should be in place to indicate special observations and any changes to critical data.
	4.24 Written release and rejection procedures should be available for materials and products, and in particular for the release for sale of the finished product by the authorised person(s) designated for the purpose.
	Closer reference to release for supply activities
	Minor

	4.28 Records should be maintained for the distribution of each batch of a product in order to facilitate recall of any batch, if necessary.
	4.28 Records should be maintained for the distribution of each batch of a product in order to facilitate recall of any batch, if necessary.
	Deletion of reference to Chapter 8
	Nil

	4.29 There should be written policies, procedures, protocols, reports and the associated records of actions taken or conclusions reached, where appropriate, for the following examples:
Validation and qualification of processes, equipment and systems;
Equipment assembly and calibration;
Technology transfer;
Maintenance, cleaning and sanitation;
Personnel matters including signature lists, training in GMP and technical matters, clothing and hygiene and verification of the effectiveness of training;
Environmental monitoring;
Pest control;
Complaints;
Recalls;
Returns;
Change control;
Investigations into deviations and non-conformances;
Internal quality/GMP compliance audits;
Summaries of records where appropriate (e.g. product quality review);
Supplier audits.
	4.26 There should be written procedures and the associated records of actions taken or conclusions reached, where appropriate, for:
validation;
equipment assembly and calibration;
maintenance, cleaning and sanitization;
personnel matters including training, clothing, hygiene;
environmental monitoring;
pest control;
complaints;
recalls;
returns
	Inclusion of a number of documents. The requirement to have those documents is not new, as performing and recording those activities was already required elsewhere in the Guide to GMP, only the fact that a document was required to do so wasn’t mentioned in this clause yet
	Minor

	4.30                No text change
	4.27                No text change
	None
	Nil

	4.31 Logbooks should be kept for major or critical analytical testing, production equipment, and areas where product has been processed. [They should be used to record in chronological order,] as appropriate, any use of the area, equipment/method, calibrations, maintenance, cleaning or repair operations, including the dates and identity of people who carried these operations out.
	4.28 Log books should be kept for major or critical equipment recording, as appropriate, any validations, calibrations, maintenance, cleaning or repair operations, including the dates and identity of people who carried these operations out.
4.29 Log books should also record in chronological order the use of major or critical equipment and the areas where the products have been processed.
	Providing some more detail
	Nil

	4.32 An inventory of documents within the Quality Management System should be maintained
	--
Note: new clause
	Inclusion of a requirement that was obvious, yet not specifically mentioned in earlier editions
	Minor


[bookmark: _Toc357412253]Annex 3 - Radiopharmaceuticals
	PE 009-10
	PE 009-08
	Nature of  impact
	Estimated significance of impact

	Principle
The manufacture of radiopharmaceuticals should be undertaken in accordance with the principles of Good Manufacturing Practice for Medicinal Products Part I and II. This annex specifically addresses some of the practices, which may be specific for radiopharmaceuticals.
Note i. Preparation of radiopharmaceuticals in radiopharmacies (hospitals or certain pharmacies), using Generators and Kits with a marketing authorisation or a national licence, is not covered by this guideline, unless covered by national requirement.
Note ii. According to radiation protection regulations it should be ensured that any medical exposure is under the clinical responsibility of a practitioner. In diagnostic and therapeutic nuclear medicine practices a medical physics expert should be available.
Note iii. This annex is also applicable to radiopharmaceuticals used in clinical trials.
Note iv. Transport of radiopharmaceuticals is regulated by the International Atomic Energy Association (IAEA) and radiation protection requirements.
Note v. It is recognised that there are acceptable methods, other than those described in this annex, which are capable of achieving the principles of Quality Assurance. Other methods should be validated and provide a level of Quality Assurance at least equivalent to those set out in this annex.
	Principle 
The manufacturing and handling of radiopharmaceuticals is potentially hazardous. The types of radiation emitted and the half-lives of the radioactive isotopes are parameters contributing to the level of risk. Particular attention must be paid to the prevention of cross-contamination, to the retention of radionuclide contaminants, and to waste disposal. Special consideration may be necessary with reference to the small batch sizes made frequently for many radiopharmaceuticals. Due to their short half-life, some radiopharmaceuticals are released before completion of certain Quality Control tests. In this case, the continuous assessment of the effectiveness of the Quality Assurance system becomes very important.
Note:	The manufacture of radiopharmaceuticals must be undertaken in accordance with the Good Manufacturing Practice described in this guide and also in the supplementary guidelines such as those for sterile preparations where appropriate. Some points are nevertheless specific to the handling of radioactive products and are modified by or detailed in these supplementary guidelines. This manufacture must comply with the requirements of EURATOM Directives laying down the basic standards for the health protection of the general public and workers against the dangers of ionising radiation, as well as with other relevant national requirements.
	Rewrite;
Additional clarification of scope and confirmation that Parts I & II of the PIC/S Guide may apply to radiopharmaceuticals.
	Nil

	[1. The manufacturing and handling of radiopharmaceuticals is potentially hazardous. The level of risk depends in particular upon the types of radiation, the energy of radiation and the half-lives of radioactive isotopes. Particular attention must be paid to the prevention of cross-contamination, to the retention of radionuclide contaminants, and to waste disposal.]
	New clause in PE009-10 However, this is almost identical from the principle in PE009-8:
PRINCIPLE “The manufacturing and handling of radiopharmaceuticals is potentially hazardous. The types of radiation emitted and the half-lives of the radioactive isotopes are parameters contributing to the level of risk. Particular attention must be paid to the prevention of cross-contamination, to the retention of radionuclide contaminants, and to waste disposal”
	None, the clause is a non-instructive statement.
	Nil

	2. Due to short shelf-life of their radionuclides, some radiopharmaceuticals may be released before completion of all quality control tests. In this case, the exact and detailed description of the whole release procedure including the responsibilities of the involved personnel and the continuous assessment of the effectiveness of the quality assurance system is essential.
	New clause in PE009-10 However, this is almost identical wording from the principle in PE009-8. The term “shelf-life” has replaced “half-life”:
PRINCIPLE “Due to their short half-life, some radiopharmaceuticals are released before completion of certain Quality Control tests. In this case, the continuous assessment of the effectiveness of the Quality Assurance system becomes very important.”
	None, the clause is a non-instructive statement.
	Nil

	3. This guideline is applicable to manufacturing procedures employed by industrial manufacturers, Nuclear Centres/Institutes and PET Centres for the production and quality control of the following types of products:
Radiopharmaceuticals 
Positron Emitting (PET) Radiopharmaceuticals
Radioactive Precursors for radiopharmaceutical production
Radionuclide Generators
[image: ]
 * Target and transfer system from cyclotron to synthesis rig may be considered as the first step of active substance manufacture.
	New clause – no equivalent in PE009-8
	Providing additional clarification on applicability of the GMP Guide to radiopharmaceutical manufacture. As TGA already applies Parts I & II to radiopharmaceuticals, there is no perceived impact for industry.
	Nil

	4. The manufacturer of the final radiopharmaceutical should describe and justify the steps for manufacture of the active substance and the final medicinal product and which GMP (part I or II) applies for the specific process/manufacturing steps.
	New clause – no equivalent in PE009-8
	New requirement that would not present an issue, as manufacturers should have determined this, in order to implement their existing QMS.
	Nil

	5. Preparation of radiopharmaceuticals involves adherence to regulations on radiation protection.
	New clause, but equivalent statement provided in Note in Principle of PE009-8:
“This manufacture must comply with the requirements of EURATOM Directives laying down the basic standards for the health protection of the general public and workers against the dangers of ionising radiation, as well as with other relevant national requirements.”
	None
	Nil

	6. Radiopharmaceuticals to be administered parenterally should comply with sterility requirements for parenterals and, where relevant, aseptic working conditions for the manufacture of sterile medicinal products, which are covered in PIC/S GMP Guide, Annex 1.
	New clause, but equivalent statement provided in Note in Principle of PE009-8:
“Note: The manufacture of radiopharmaceuticals must be undertaken in accordance with the Good Manufacturing Practice described in this guide and also in the supplementary guidelines such as those for sterile preparations where appropriate.”
	Clarification of requirements, no change to interpretation.
	Nil

	7. Specifications and quality control testing procedures for the most commonly used radiopharmaceuticals are specified in the European (or other relevant) Pharmacopoeia or in the marketing authorisation.
	New clause – no equivalent in PE009-8
	None, the clause is a non-instructive statement.
	Nil

	Clinical Trials
8. Radiopharmaceuticals intended for use in clinical trials as investigational medicinal products should in addition be produced in accordance with the principles in PIC/S GMP Guide, Annex 13.
	New clause – no equivalent in PE009-8
	None, this clause clarifies an existing requirement. IMPs are already required to be produced in accordance with Annex13.
	Nil

	9. Quality assurance is of even greater importance in the manufacture of radiopharmaceuticals because of their particular characteristics, low volumes and in some circumstances the need to administer the product before testing is complete.
	New clause, but equivalent statement provided in Principle of PE009-8:
“Special consideration may be necessary with reference to the small batch sizes made frequently for many radiopharmaceuticals. Due to their short half-life, some radiopharmaceuticals are released before completion of certain Quality Control tests. In this case, the continuous assessment of the effectiveness of the Quality Assurance system becomes very important.”
	None
	Nil

	10. As with all pharmaceuticals, the products must be well protected against contamination and cross-contamination. However, the environment and the operators must also be protected against radiation. This means that the role of an effective quality assurance system is of the utmost importance.
	New clause, but equivalent statement provided in PE009-8:
Cross contamination is dealt under clauses 5.18 – 5.19. 
Protection of operators from radiation is mentioned in the Principle of PE009-8 Annex 13 and Clause 1.
	None
	Nil

	11. It is important that the data generated by the monitoring of premises and processes are rigorously recorded and evaluated as part of the release process.
	New clause, but equivalent statement provided in Annex 3 clause 7 PE009-8:
“Process validation, in-process controls and monitoring of process parameters and environment assume particular importance in cases where it is necessary to take the decision to release or reject a batch or a product before all tests are completed.”
	More prescriptive clarification that IPQC data should be considered during batch release.
	Nil

	12. The principles of qualification and validation should be applied to the manufacturing of radiopharmaceuticals and a risk management approach should be used to determine the extent of qualification/validation, focusing on a combination of Good Manufacturing Practice and Radiation Protection.
	New clause, but comments are identical in intent to those in PE009-8 Annex 15.
	None
	Nil

	13. All manufacturing operations should be carried out under the responsibility of personnel with additional competence in radiation protection. Personnel involved in production, analytical control and release of radiopharmaceuticals should be appropriately trained in radiopharmaceutical specific aspects of the quality management system. The Authorised Person should have the overall responsibility for release of the products.
	New clause, but comments are identical in intent to those in PE009-8 Chapter 2 and Annex 3 clause 1:
“All personnel (including those concerned with cleaning and maintenance) employed in areas where radioactive products are manufactured should receive additional training adapted to this class of products. In particular, the personnel should be given detailed information and appropriate training on radiation protection.”
	None, clarification.
	Nil

	14. All personnel (including those concerned with cleaning and maintenance) employed in areas where radioactive products are manufactured should receive additional training adapted to this class of products.
	New clause, but comments are identical in intent to those in PE009-8 Chapter 2 clause 2.8.
	None
	Nil

	15. Where production facilities are shared with research institutions, the research personnel must be adequately trained in GMP regulations and the QA function must review and approve the research activities to ensure that they do not pose any hazard to the manufacturing of radiopharmaceuticals.
	New clause, but comments are identical in intent to those in PE009-8 Chapter 2 & 3. Clause 2.8 requires training for all staff whose activities could affect the quality of the product. R&D staff would come under this existing requirement.
	None
	Nil

	16. Radioactive products should be manufactured in controlled (environmental and radioactive) areas. All manufacturing steps should take place in self-contained facilities dedicated to radiopharmaceuticals.
	New clause, but comments are identical in intent to those in PE009-8 Annex 3 clause 2:
“Radioactive products should be stored, processed, packaged and controlled in dedicated and self-contained facilities. Equipment used for manufacturing operations should be reserved for radiopharmaceuticals.”
The requirements for controlled environments echo those outlined in existing clause 3.12.
	None
	Nil

	17. Measures should be established and implemented to prevent cross-contamination from personnel, materials, radionuclides etc. Closed or contained equipment should be used whenever appropriate. Where open equipment is used, or equipment is opened, precautions should be taken to minimize the risk of contamination. The risk assessment should demonstrate that the environmental cleanliness level proposed is suitable for the type of product being manufactured.
	New clause, but comments are identical in intent to those in PE009-8 clauses 5.18-5.19.
	Specific requirement for Risk assessment to justify environmental control used for manufacture. This is in line with existing QRM principles, and is not an additional requirement.
	Minor

	18. Access to the manufacturing areas should be via a gowning area and should be restricted to authorised personnel.
	New clause, but comments are identical in intent to those in PE009-8 clauses 3.5, 3.7, 3.31 & 5.16.
	This statement specifically mentions the use of separate gowning areas for access to manufacturing areas. While manufacturers of sterile radiopharmaceuticals are already required to meet more stringent requirements, non-sterile manufacturers are already required to meet this new clause based on the stated clauses
	Minor

	19. Workstations and their environment should be monitored with respect to radioactivity, particulate and microbiological quality as established during performance qualification (PQ).
	New clause – no equivalent in PE009-8
	Manufacturers already have to meet safety requirements as set by ARPANSA and state government, therefore radiation monitoring may already be addressed. The requirement for sterile medicines is already dictated by Ax1, so it appears that this clause has most impact on non-sterile medicines. Manufacturers should already have environmental monitoring programs for non-sterile monitoring, based on risk assessments.
	Nil

	20. Preventive maintenance, calibration and qualification programmes should be operated to ensure that all facilities and equipment used in the manufacture of radiopharmaceutical are suitable and qualified. These activities should be carried out by competent personnel and records and logs should be maintained.
	New clause, but comments are identical in intent to those in PE009-8 clauses 3.34 & 4.26
	None
	Nil

	21. Precautions should be taken to avoid radioactive contamination within the facility. Appropriate controls should be in place to detect any radioactive contamination, either directly through the use of radiation detectors or indirectly through a swabbing routine.
	New clause – no equivalent in PE009-8
	Radiation safety requirements already in place through ARPANSA and state government, therefore radiation monitoring may already be addressed. The impact would mainly be on the inspector – the new requirement to assess compliance, and our technical ability to determine this.
	Minor

	22. Equipment should be constructed so that surfaces that come into contact with the product are not reactive, additive or absorptive so as to alter the quality of the radiopharmaceutical.
	New clause, but comments are identical in intent to those in PE009-8 clause 3.39
	None
	Nil

	23. Re-circulation of air extracted from area where radioactive products are handled should be avoided unless justified. Air outlets should be designed to minimize environmental contamination by radioactive particles and gases and appropriate measures should be taken to protect the controlled areas from particulate and microbial contamination.
	New clause, but comments are similar in intent to those in PE009-8 Annex 3 clause 5:
“Air extracted from areas where radioactive products are handled should not be recirculated; air outlets should be designed to avoid possible environmental contamination of radioactive particles and gases. There should be a system to prevent air entering the clean area through extract ducts e.g. when the extract fan is not operating.”
	Introduction of an opportunity to apply QRM to the existing requirement not to recirculate extracted air
	Minor

	24. In order to contain radioactive particles, it may be necessary for the air pressure to be lower where products are exposed, compared with the surrounding areas. However, it is still necessary to protect the product from environmental contamination. This may be achieved by, for example, using barrier technology or airlocks, acting as pressure sinks.
	New clause, but comments are similar in intent to those in PE009-8 Annex 3 clause 3:
“In order to contain the radioactivity, it may be necessary for the air pressure to be lower where products are exposed than in surrounding areas. However, it is still necessary to protect the product from environmental contamination.”
	New clause provides additional information, but no additional requirements.
	Nil

	25. Sterile radiopharmaceuticals may be divided into those, which are manufactured aseptically, and those, which are terminally sterilised. The facility should maintain the appropriate level of environmental cleanliness for the type of operation being performed. For manufacture of sterile products the working zone where products or containers may be exposed to the environment, the cleanliness requirements should comply with the requirements described in the PIC/S GMP Guide, Annex 1.
	New clause, but equivalent statement provided in Note in Principle of PE009-8:
“Note: The manufacture of radiopharmaceuticals must be undertaken in accordance with the Good Manufacturing Practice described in this guide and also in the supplementary guidelines such as those for sterile preparations where appropriate.”
	Clarification of requirements, no change in interpretation.
	Nil

	26. For manufacture of radiopharmaceuticals a risk assessment may be applied to determine the appropriate pressure differences, air flow direction and air quality.
	New clause – no equivalent in PE009-8 Annex 3. 
Non-instructive clause, that is in line with current Risk Management principles, and is aligned with clause 17.
	None
	Nil

	27. In case of use of closed and automated systems (chemical synthesis, purification, on-line sterile filtration) a grade C environment (usually “Hot-cell”) will be suitable. Hot-cells should meet a high degree of air cleanliness, with filtered feed air, when closed. Aseptic activities must be carried out in a grade A area.
	PE009-8 Annex 3 clause 4 states:
“For sterile products the working zone where products or containers may be exposed should comply with the environmental requirements described in the Supplement on Sterile Products. This may be achieved by the provision within the work station of a laminar flow of HEPA-filtered air and by fitting air-locks to entry ports. Total containment work stations may provide these requirements. They should be in an environment conforming to at least grade D.”
	New requirement to place closed systems in a grade C environment. This is a change from existing requirement of grade D. Would require some manufacturers to upgrade their manufacturing environments which may invoke additional costs for operation, gowning and monitoring.
	Major

	28. Prior to the start of manufacturing, assembly of sterilised equipment and consumables (tubing, sterilised filters and sterile closed and sealed vials to a sealed fluid path) must be performed under aseptic conditions.
	New clause, but comments are similar in intent to those in PE009-8 Annex 1 clause 31: Only applies to sterile medicines.
	None
	Nil

	29. All documents related to the manufacture of radiopharmaceuticals should be prepared, reviewed, approved and distributed according to written procedures.
	New clause, but comments are identical in intent to those in PE009-8 Chapter 4.
	None
	Nil

	30. Specifications should be established and documented for raw materials, labelling and packaging materials, critical intermediates and the finished radiopharmaceutical. Specifications should also be in place for any other critical items used in the manufacturing process, such as process aids, gaskets, sterile filtering kits, that could critically impact on quality.
	New clause, but comments are identical in intent to those in PE009-8 clause 4.10.
	None
	Nil

	31. Acceptance criteria should be established for the radiopharmaceutical including criteria for release and shelf life specifications (examples: chemical identity of the isotope, radioactive concentration, purity, and specific activity).
	New clause, but comments are identical in intent to those in PE009-8 clause 4.10 as well as BP/EP/USP where relevant.
	None
	Nil

	32. Records of major equipment use, cleaning, sanitisation or sterilisation and maintenance should show the product name and batch number, where appropriate, in addition to the date and time and signature for the persons involved in these activities.
	New clause, but comments are identical in intent to those in PE009-8 clause 4.28.
	None
	Nil

	33. Records should be retained for at least 3 years unless another timeframe is specified in national requirements.
	New clause – no equivalent in PE009-8
	Additional requirement for batch records to be retained for 3 years (differs to other products which are expiry +1 year, clause 4.8 in PE009-8). This would result in additional document archiving requirements only.
	Minor

	34. Production of different radioactive products in the same working area (i.e. hot-cell, LAF unit), at the same time should be avoided in order to minimise the risk of cross-contamination or mix-up.
	6. Production of different radioactive products in the same work stations and at the same time should be avoided in order to minimise the risk of cross contamination or mix-up.
	None
	Nil

	35. Special attention should be paid to validation including validation of computerised systems which should be carried out in accordance in compliance PIC/S GMP Guide, Annex 11. New manufacturing processes should be validated prospectively.
	New clause, but comments are identical in intent to those in PE009-8 clause 5.21-5.24 and Annex 11.
	None
	Nil

	36. The critical parameters should normally be identified before or during validation and the ranges necessary for reproducible operation should be defined.
	New clause, but comments are identical in intent to those in PE009-8 Annex 15 clauses 24-25.
	Approach to validation is similar to the QBD principle, however, manufacturers with good sound validation principles should not be challenged by this clause.
	Nil

	37. Integrity testing of the membrane filter should be performed for aseptically filled products, taking into account the need for radiation protection and maintenance of filter sterility.
	New clause, but comments are identical in intent to those in PE009-8 Annex 1 clause 113.
	None
	Nil

	38. Due to radiation exposure it is accepted that most of the labelling of the direct container, is done prior to manufacturing. Sterile empty closed vials may be labelled with partial information prior to filling providing that this procedure does not compromise sterility or prevent visual control of the filled vial.
	New clause – no equivalent in PE009-8
	This clause outlines the practical considerations for labelling of primary containers and is in line with current accepted practices in industry.
	Nil

	39. Some radiopharmaceuticals may have to be distributed and used on the basis of an assessment of batch documentation and before all chemical and microbiology tests have been completed.
Radiopharmaceutical product release may be carried out in two or more stages, before and after full analytical testing:
a) Assessment by a designated person of batch processing records, which should cover production conditions and analytical testing performed thus far, before allowing transportation of the radiopharmaceutical under quarantine status to the clinical department.
b) Assessment of the final analytical data, ensuring all deviations from normal procedures are documented, justified and appropriately released prior to documented certification by the Authorised Person. Where certain test results are not available before use of the product, the Authorised Person should conditionally certify the product before it is used and should finally certify the product after all the test results are obtained.
	PE009-8 Annex 3 clause 8:
“When products must be dispatched before all tests are completed, this does not reduce the need for a formal recorded decision to be taken by the Authorised Person on the conformity of the batch. In this case there should be a written procedure detailing all production and Quality Control data which should be considered before the batch is dispatched. A procedure should also describe those measures which will be taken by the Authorised Person if unsatisfactory test results are obtained after dispatch.”
	New clause clarifies the requirements for release for supply. The new expanded requirements are in line with current multi-stage release processes undertaken by licensed manufacturers.
	Nil

	40. Most radiopharmaceuticals are intended for use within a short time and the period of validity with regard to the radioactive shelf-life, must be clearly stated.
	New clause, but comments are identical in intent to those on ongoing stability in PE009-8 clauses 6.23-6.33
	None
	Nil

	41. Radiopharmaceuticals having radionuclides with long half-lives should be tested to show, that they meet all relevant acceptance criteria before release and certification by the Authorised Person.
	New clause – no equivalent in PE009-8
	No change, it is TGA policy to expect testing in accordance with the release specification prior to release. No impact on existing manufacturers; however, TGA should define “long half-life”
	Nil.

	42. Before testing is performed samples can be stored to allow sufficient radioactivity decay. All tests including the sterility test should be performed as soon as possible.
	New clause – no equivalent in PE009-8
	This clause clarifies current practices. No change for industry.
	Nil

	43. A written procedure detailing the assessment of production and analytical data, which should be considered before the batch is dispatched, should be established.
	New clause, but comments are identical in intent to those on release in PE009-8 clause 4.24.
Complements PE009-10 Annex 3clause 39
	None
	Nil

	44. Products that fail to meet acceptance criteria should be rejected. If the material is reprocessed, pre-established procedures should be followed and the finished product should meet acceptance criteria before release. Returned products may not be reprocessed and must be stored as radioactive waste.
	New clause, but comments are identical in intent to those in PE009-8 5.62 & 5.65
	None
	Nil

	45. A procedure should also describe the measures to be taken by Authorised Person if unsatisfactory test results (Out-of-Specification) are obtained after dispatch and before expiry. Such events should be investigated to include the relevant corrective and preventative actions taken to prevent future events. This process must be documented.
	8 “When products must be dispatched before all tests are completed, this does not reduce the need for a formal recorded decision to be taken by the Authorised Person on the conformity of the batch. In this case there should be a written procedure detailing all production and Quality Control data which should be considered before the batch is dispatched. A procedure should also describe those measures which will be taken by the Authorised Person if unsatisfactory test results are obtained after dispatch.”
	The intent of these clauses are similar in both standards. The requirements for corrective and preventative actions are already mandated by Chapter 1 under deviations.
	Nil

	46. Information should be given to the clinical responsible persons, if necessary. To facilitate this, a traceability system should be implemented for radiopharmaceuticals.
	New clause, but comments are identical in intent to those in PE009-8 clause 4.25.
Annex 3 clause 10 PE009-8 “Detailed distribution records should be maintained and there should be procedures which describe the measures to be taken for stopping the use of defective radiopharmaceuticals. Recall operations should be shown to be operable within a very short time.”
	No issues relating to the system for traceability, as this is already mandated by clause 4.25. This would appear to be an instruction to the manufacturer to supply information to the clinical trial coordinator or equivalent if required.
	Nil

	47. A system to verify the quality of starting materials should be in place. Supplier approval should include an evaluation that provides adequate assurance that the material consistently meets specifications. The starting materials, packaging materials and critical process aids should be purchased from approved suppliers.
	New clause, but comments are identical in intent to those in PE009-clauses 8 5.25 & 5.26.
Complements PE009-10 Annex 3 clause 30
	None
	Nil

	48. For radiopharmaceuticals sufficient samples of each batch of bulk formulated product should be retained for at least six months after expiry of the finished medicinal product unless otherwise justified through risk management.
	Annex 3 clause 9 PE009-8 “Unless otherwise specified in the marketing authorisation, reference samples of every batch should be retained.”
New clause, but comments are identical in intent to those in PE009-8 Annex 19 clause 2.2 & 3.1 – 3.2.
	The retention period for radiopharmaceuticals is shorter than that for non radio materials (12 months past expiry). Clause allows risk management to determine whether any bulk retain sample will be kept. Manufacturer will have to possibly devise risk assessments and amend procedures for retention samples.
	Minor

	49. Samples of starting materials, other than solvents gases or water used in the manufacturing process should be retained for at least two years after the release of the product. That period may be shortened if the period of stability of the material as indicated in the relevant specification is shorter.
	Annex 3 clause 9 PE009-8 “Unless otherwise specified in the marketing authorisation, reference samples of every batch should be retained.”
New clause, but comments are verbatim to those in PE009-8 Annex 19 clause 3.2
	None
	Nil

	50. Other conditions may be defined by agreement with the competent authority, for the sampling and retaining of starting materials and products manufactured individually or in small quantities or when their storage could raise special problems.
	Annex 3 clause 9 PE009-8 “Unless otherwise specified in the marketing authorisation, reference samples of every batch should be retained.”
New clause – no equivalent in PE009-8
	This clause would provide manufacturers with an alternative strategy for retention samples, that could be discussed and agreed to by the TGA. It is not a restrictive clause.
	Nil

	51. Distribution of the finished product under controlled conditions, before all appropriate test results are available, is acceptable for radiopharmaceuticals, providing the product is not administered by the receiving institute until satisfactory test results has been received and assessed by a designated person.
	Annex 3 clause 8: “When products must be dispatched before all tests are completed, this does not reduce the need for a formal recorded decision to be taken by the Authorised Person on the conformity of the batch. In this case there should be a written procedure detailing all production and Quality Control data which should be considered before the batch is dispatched. A procedure should also describe those measures which will be taken by the Authorised Person if unsatisfactory test results are obtained after dispatch.”
	The new clause clarifies expectations regarding the multi-stage release process, an does not place additional requirements of the manufacturer.
	Nil


[bookmark: _Toc357412254]Annex 6 – Medicinal gases
	PE 009-10
	PE 009-08
	Nature of  impact
	Estimated significance of impact

	Principle
This Annex deals with the manufacture of active substance gases and the manufacture of medicinal gases. 
The delineation between the manufacture of the active substance and the manufacture of the medicinal product should be clearly defined in each Marketing Authorisation dossier. Normally, the production and purification steps of the gas belong to the field of manufacture of active substances. Gases enter the pharmaceutical field from the first storage of gas intended for such use.
Manufacture of active substance gases should comply with the Basic Requirements of this Guide (Part II), with the relevant part of this Annex, and with the other Annexes of the Guide if relevant.
Manufacture of medicinal gases should comply with the basic requirements of this Guide (Part I), with the relevant part of this Annex and with the other Annexes of the Guide if relevant. 
In the exceptional cases of continuous processes where no intermediate storage of gas between the manufacture of the active substance and the manufacture of the medicinal product is possible, the whole process (from starting materials of active substance to medicinal finished product) should be considered as belonging to the pharmaceutical field. This should be clearly stated in the Marketing Authorisation dossier.
[The Annex does not cover the manufacture and handling of medicinal gases in hospitals unless this is considered industrial preparation or manufacturing. However, relevant parts of this Annex may be used as a basis for such activities.]
	1. Principle
This annex deals with industrial manufacturing of medicinal gases, which is a specialised industrial process not normally undertaken by pharmaceutical companies. It does not cover manufacturing and handling of medicinal gases in hospitals, which will be subject to national legislation. However relevant parts of this annex may be used as a basis for such activities.
The manufacture of medicinal gases is generally carried out in closed equipment. Consequently, environmental contamination of the product is minimal. However, there is a risk of cross-contamination with other gases.
Manufacture of medicinal gases should comply with the basic requirements of GMP, with applicable annexes, Pharmacopoeial standards and the following detailed guidelines.
	Providing additional clarity, esp in relation to marketing authorisations;
Removal of the second paragraph relating to closed equipment;
Rewrite of the third paragraph into the new text
	

	Manufacture of Active Substance Gases
Active substance gases can be prepared by chemical synthesis or be obtained from natural sources followed by purification steps, if necessary (as for example in an air separation plant).
The processes corresponding to these two methods of manufacturing active substance gases should comply with Part II of the Basic Requirements. However:
1. the requirements regarding starting materials for active substances (Part II, Chapter 7) do not apply to the production of active substance gases by air separation (however, the manufacturer should ensure that the quality of ambient air is suitable for the established process and any changes in the quality of ambient air do not affect the quality of the active substance gas);
the requirements regarding on-going stability studies (Part II, Chapter 11.5), which are used to confirm storage conditions and expiry/retest dates (Part II, Chapter 11.6), do not apply in case initial stability studies have been replaced by bibliographic data; and
the requirements regarding reserve/retention samples (Part II, Chapter 11.7) do not apply to active substance gases, unless otherwise specified.
The production of active substance gases through a continuous process (e.g. air separation) should be continuously monitored for quality. The results of this monitoring should be kept in a manner permitting trend evaluation.
In addition:
1. transfers and deliveries of active substance gases in bulk should comply with the same requirements as those mentioned below for the medicinal gases (sections 19 to 21 of this Annex);
filling of active substance gases into cylinders or into mobile cryogenic vessels should comply with the same requirements as those mentioned below for the medicinal gases (sections 22 to 37 of this Annex) as well as Part II Chapter 9.
	New clauses – no equivalent text in PE 009-8, but various aspects of this section were addressed in PE 009-8 Annex 6 section 5.2 and this section has similar intent.
	Partially new requirements, yet bulk, liquefied medicinal gases are exempted from licensing and GMP following the TG Regs, Schedule 7 entry 17, leaving only very few bulk gases for which this section is applicable. 
For non-liquefied bulk gases, GMP Part II is currently applied which is considered confusing by the manufacturers involved, as they typically also do activities covered by Part I and prefer to have only one standard applicable to their activities  
	Minor

	PERSONNEL
5. All personnel involved in the manufacture and distribution of medicinal gases should receive an appropriate GMP training applying to this type of products. They should be aware of the critically important aspects and potential hazards for patients from these products.
6. Personnel of subcontractors that could influence the quality of medicinal gases (such as personnel in charge of maintenance of cylinders or valves) should be appropriately trained.
	2.	Personnel
2.1 The authorised person responsible for release of medicinal gases should have a thorough knowledge of the production and control of medicinal gases. 
2.2 All personnel involved in the manufacture of medicinal gases should understand the GMP requirements relevant to medicinal gases and should be aware of the critically important aspects and potential hazards for patients from products in the form of medicinal gases.
	Where text of 2.1 has been deleted, yet new clauses 5 and 6 broaden the requirements relating to training
	Minor

	Premises
7. Cylinders and mobile cryogenic vessels should be checked, prepared, filled and stored in a separate area from non-medicinal gases, and there should be no exchange of cylinders/mobile cryogenic vessels between these areas. However, it could be accepted to check, prepare, fill and store other gases in the same areas, provided they comply with the specifications of medicinal gases and that the manufacturing operations are performed according to GMP standards.
8. Premises should provide sufficient space for manufacturing, testing and storage operations to avoid the risk of mix-up. Premises should be designated to provide: 
1. separate marked areas for different gases;
clear identification and segregation of cylinders/mobile cryogenic vessels at various stages of processing (e.g. “waiting checking”, "awaiting filling", "quarantine", "certified", “rejected “,“prepared deliveries”).
The method used to achieve these various levels of segregation will depend on the nature, extent and complexity of the overall operation. Marked-out floor areas, partitions, barriers, signs, labels or other appropriate means could be used.
9. Empty cylinders/home cryogenic vessels after sorting or maintenance, and filled cylinders/home cryogenic vessels should be stored under cover, protected from adverse weather conditions. Filled cylinders/mobile cryogenic vessels should be stored in a manner that ensures that they will be delivered in a clean state, compatible with the environment in which they will be used.
10. Specific storage conditions should be provided as required by the Marketing Authorisation (e.g. for gas mixtures where phase separation occurs on freezing).
	3.1	Premises
3.1.1 Medicinal gases should be filled in a separate area from non-medicinal gases and there should be no exchange of containers between these areas. In exceptional cases, the principal of campaign filling in the same area can be accepted provided that specific precautions are taken and necessary validation is done. 
3.1.2 Premises should provide sufficient space for manufacturing, testing and storage operations to avoid the risk of mix-up. Premises should be clean and tidy to encourage orderly working and adequate storage.
3.1.3 Filling areas should be of sufficient size and have an orderly layout to provide:
1. separate marked areas for different gases
clear identification and segregation of empty cylinders and cylinders at various stages of processing (e.g. "awaiting filling", "filled", "quarantine", "approved", "rejected").
The method used to achieve these various levels of segregation will depend on the nature, extent and complexity of the overall operation, but marked-out floor areas, partitions, barriers and signs could be used or other appropriate means.
Note: where clauses 9 and 10 are new, 9 is only a further specification of PE 009-8 clauses 5.3.7, 7.2 and 7.4, and 10 is making a reference that is in line with the Therapeutic Goods Act 1989
	PE 009-10 clause 7 covers the same as PE 009-8 clause 3.1., but leaves manufacturers more options;
Similarly, clause 8 covers the same as 3.1.2 and 3.1.3
	Nil

	Equipment
11. Equipment should be designed to ensure the correct gas is filled into the correct container. There should normally be no cross connections between pipelines carrying different gases.  If cross connections are needed (e.g. filling equipment of mixtures), qualification should ensure that there is no risk of cross contamination between the different gases. In addition, the manifolds should be equipped with specific connections. These connections may be subject to international or national standards. The use of connections meeting different standards at the same filling site should be carefully controlled, as well as the use of adaptors needed in some situations to bypass the specific fill connection systems.
12. Tanks and tankers should be dedicated to a single and defined quality of gas. However, medicinal gases may be stored or transported in the same tanks, other containers used for intermediate storage, or tankers, as the same non-medicinal gas, provided that the quality of the latter is at least equal to the quality of the medicinal gas and that GMP standards are maintained. In such cases, quality risk management should be performed and documented.
13. A common system supplying gas to medicinal and non-medicinal gas manifolds is only acceptable if there is a validated method to prevent backflow from the non-medicinal gas line to the medicinal gas line.
14. Filling manifolds should be dedicated to a single medicinal gas or to a given mixture of medicinal gases. In exceptional cases, filling gases used for other medical purposes on manifolds dedicated to medicinal gases may be acceptable if justified and performed under control. In these cases, the quality of the non-medicinal gas should be at least equal to the required quality of the medicinal gas and GMP standards should be maintained. Filling should then be carried out by campaigns. 
15. Repair and maintenance operations (including cleaning and purging) of equipment, should not adversely affect the quality of the medicinal gases. In particular, procedures should describe the measures to be taken after repair and maintenance operations involving breaches of the system’s integrity. Specifically it should be demonstrated that the equipment is free from any contamination that may adversely affect the quality of the finished product before releasing it for use. Records should be maintained. 
16. A procedure should describe the measures to be taken when a tanker is back into medicinal gas service (after transporting non-medicinal gas in the conditions mentioned in section 12, or after a maintenance operation). This should include analytical testing.
	3.2	Equipment
3.2.1 All equipment for manufacture and analyses should be qualified and calibrated regularly as appropriate.
3.2.2 It is necessary to ensure that the correct gas is put into the correct container. Except for validated automated filling processes there should be no interconnections between pipelines carrying different gases. The manifolds should be equipped with fill connections that corre¬spond only to the valve for that particular gas or particular mixture of gases so that only the correct containers can be attached to the manifold. (The use of manifold and container valve connections may be subject to international or national standards.)
3.2.3 Repair and maintenance operations should not affect the quality of the medicinal gases. 
3.2.4 Filling of non-medicinal gases should be avoided in areas and with equipment destined for the production of medicinal gases. Exceptions can be acceptable if the quality of the gas used for non-medicinal purposes is at least equal to the quality of the medicinal gas and GMP-standards are maintained. There should be a validated method of backflow prevention in the line supplying the filling area for non-medicinal gases to prevent contamination of the medicinal gas.
3.2.5 Storage tanks and mobile delivery tanks should be dedicated to one gas and a well-defined quality of this gas. However liquefied medicinal gases may be stored or transported in the same tanks as the same non-medicinal gas provided that the quality of the latter is at least equal to the quality of the medicinal gas.
	PE 009-10 clause 11 is similar to PE 009-8 clause 3.2.2;
Similarly, 14 is comparable to 3.2.4
Similarly, 15 is comparable to 3.2.3 with some further elaboration
Similarly, 16 is comparable to 3.2.5
	Minor

	DOCUMENTATION
17. Data included in the records for each batch of cylinders / mobile cryogenic vessels must ensure that each filled cylinder is traceable to significant aspects of the relevant filling operations. As appropriate, the following should be entered:
1. the name of the product;
batch number;
the date and the time of the filling operations;
identification of the person(s) carrying out each significant step (e.g. line clearance, receipt, preparation before filling, filling etc.); 
batch(es) reference(s) for the gas(es) used for the filling operation as referred to in section 22, including status; 
equipment used (e.g. filling manifold);
quantity of cylinders/mobile cryogenic vessels before filling, including individual identification references and water capacity(ies);
pre-filling operations performed (see section 30);
key parameters that are needed to ensure correct fill at standard conditions;
results of appropriate checks to ensure the containers have been filled;
a sample of the batch label; 
specification of the finished product and results of quality control tests (including reference to the calibration status of the test equipment);
quantity of rejected cylinders/mobile cryogenic vessels, with individual identification references and reasons for rejections;
details of any problems or unusual events, and signed authorisation for any deviation from filling instructions; and
certification statement by the Authorised Person, date and signature.
18. Records should be maintained for each batch of gas intended to be delivered into hospital tanks. These records should, as appropriate, include the following (items to be recorded may vary depending on local legislation):
1. name of the product;
batch number;
identification reference for the tank (tanker) in which the batch is certified;
date and time of the filling operation;
identification of the person(s) carrying out the filling of the tank (tanker);
reference to the supplying tanker (tank), reference to the source gas as applicable;
relevant details concerning the filling operation;
specification of the finished product and results of quality control tests (including reference to the calibration status of the test equipment);
details of any problems or unusual events, and signed authorisation for any deviation from filling instructions; and
certification statement by the Authorised Person, date and signature.
	4.	Documentation
4.1 Data included in the records for each batch of cylinders filled must ensure that each filled cylinder is traceable to significant aspects of the relevant filling operations. As appropriate, the following should be entered:
the name of the product;
the date and the time of the filling operations;
a reference to the filling station used;
equipment used;
name and reference to the specification of the gas or each gas in a mixture;
pre filling operations performed (see point 5.3.5);
the quantity and size of cylinders before and after filling;
the name of the person carrying out the filling operation;
the initials of the operators for each significant step (line clearance, receipt of cylinders, emptying of cylinders etc);
key parameters that are needed to ensure correct fill at standard conditions;
the results of quality control tests and where test equipment is calibrated before each test, the reference gas specification and calibration check results;
results of appropriate checks to ensure the containers have been filled;
a sample of the batch code label;
details of any problems or unusual events, and signed authorisation for any deviation from filling instructions;
to indicate agreement, the date and signature of the supervisor responsible for the filling operation.
	Addition of some parameters to the list of parameters to be recorded:
Inclusion of a shortened similar list for deliveries of bulk gas to hospital situations
	Minor

	PRODUCTION
Transfers and deliveries of cryogenic and liquefied gas
19. The transfers of cryogenic or liquefied gases from primary storage, including controls before transfers, should be in accordance with validated procedures designed to avoid any contamination. Transfer lines should be equipped with non-return valves or other suitable alternatives. Flexible connections, and coupling hoses and connectors should be flushed with the relevant gas before use.
20. The transfer hoses used to fill tanks and tankers should be equipped with product-specific connections. The use of adaptors allowing the connection of tanks and tankers not dedicated to the same gases should be adequately controlled.
21. Deliveries of gas may be added to tanks containing the same quality of gas provided that a sample is tested to ensure that the quality of the delivered gas is acceptable. This sample may be taken from the gas to be delivered or from the receiving tank after delivery.
Note: See specific arrangements in section 42 for filling of tanks retained by customers at the customer’s premises.
Filling and labelling of cylinders and mobile cryogenic vessels
22. Before filling cylinders and mobile cryogenic vessels, a batch (batches) of gas(es) should be determined, controlled according to specifications and approved for filling.
23. In the case of continuous processes as those mentioned in ‘Principle’, there should be adequate in-process controls to ensure that the gas complies with specifications. 
24. Cylinders, mobile cryogenic vessels and valves should conform to appropriate technical specifications and any relevant requirements of the Marketing Authorisation. They should be dedicated to a single medicinal gas or to a given mixture of medicinal gases. Cylinders should be colour-coded according to relevant standards. They should preferably be fitted with minimum pressure retention valves with non-return mechanism in order to get adequate protection against contamination. 
25. Cylinders, mobile cryogenic vessels and valves should be checked before first use in production, and should be properly maintained. Where medical devices have gone through a conformity assessment procedure [footnoteRef:1], the maintenance should address the medical device manufacturer’s instructions. [1:  In the EU/EEA, these devices are marked «CE».] 

26. Checks and maintenance operations should not affect the quality and the safety of the medicinal product. The water used for the hydrostatic pressure testing carried out on cylinders should be at least of drinking quality.
27. As part of the checks and maintenance operations, cylinders should be subject to an internal visual inspection before fitting the valve, to make sure they are not contaminated with water or other contaminants. This should be done:
when they are new and initially put into medicinal gas service;
following any hydrostatic statutory pressure test or equivalent test where the valve is removed;
whenever the valve is replaced.
After fitting, the valve should be kept closed to prevent any contamination from entering the cylinder. If there is any doubt about the internal condition of the cylinder, the valve should be removed and the cylinder internally inspected to ensure it has not been contaminated.
28. Maintenance and repair operations of cylinders, mobile cryogenic vessels and valves are the responsibility of the manufacturer of the medicinal product. If subcontracted, they should only be carried out by approved subcontractors, and contracts including technical agreements should be established. Subcontractors should be audited to ensure that appropriate standards are maintained.
29. There should be a system in place to ensure traceability of cylinders, mobile cryogenic vessels and valves.
30. Checks to be performed before filling should include:
1. in the case of cylinders, a check, carried out according to defined procedure, to ensure there is a positive residual pressure  in each cylinder;
if the cylinder is fitted with a minimum pressure retention valve, when there is no signal indicating there is a positive residual pressure, the correct functioning of the valve should be checked, and if the valve is shown not to function properly the cylinder should be sent to maintenance,
if the cylinder is not fitted with a minimum pressure retention valve, when there is no positive residual pressure the cylinder should be put aside for additional measures, to make sure it is not contaminated with water or other contaminants; additional measures could consist of internal visual inspection followed by cleaning using a validated method;
a check to ensure that all previous batch labels have been removed;
a check that any damaged product labels have been removed and replaced;
a visual external inspection of each cylinder, mobile cryogenic vessel and valve for dents, arc burns, debris, other damage and contamination with oil or grease; cleaning should be done if necessary;
a check of each cylinder or mobile cryogenic vessel outlet connection to determine that it is the proper type for the particular gas involved;
a check of the date of the next test to be performed on the valve (in the case of valves that need to be periodically tested);
a check of the cylinders  or mobile cryogenic vessels to ensure that any tests required by national or international regulations (e.g. hydrostatic pressure test or equivalent for cylinders) have been conducted and still is valid; and
a check to determine that each container is colour-coded as specified in the Marketing Authorisation (colour-coding of the relevant national / international standards).
31. A batch should be defined for filling operations.
32. Cylinders which have been returned for refilling should be prepared with care in order to minimise risks for contamination in line with the procedures defined in the Marketing Authorisation. These procedures, which should include evacuation and/or purging operations, should be validated.
Note: For compressed gases a maximum theoretical impurity of 500 ppm v/v should be obtained for a filling pressure of 200 bar at 15°C (and equivalent for other filling pressures).
33. Mobile cryogenic vessels that have been returned for refilling should be prepared with care in order to minimise the risks of contamination, in line with the procedures defined in the Marketing Authorisation. In particular, mobile vessels with no residual pressure should be prepared using a validated method. 
34. There should be appropriate checks to ensure that each cylinder/mobile cryogenic vessel has been properly filled. 
35. Each filled cylinder should be tested for leaks using an appropriate method, prior to fitting the tamper evident seal or device (see section 36). The test method should not introduce any contaminant into the valve outlet and, if applicable, should be performed after any quality sample is taken.
36. After filling, cylinders valves should be fitted with covers to protect the outlets from contamination. Cylinders and mobile cryogenic vessels should be fitted with tamper-evident seals or devices.
37. Each cylinder or mobile cryogenic vessel should be labelled. The batch number and the expiry date may be on a separate label.
38. In the case of medicinal gases produced by mixing two or more different gases (in-line before filling or directly into the cylinders); the mixing process should be validated to ensure that the gases are properly mixed in every cylinder and that the mixture is homogeneous.
	5.	Production 
5.1 All critical steps in the different manufacturing processes should be subject to validation.
5.2	Bulk production
5.2.1 Bulk gases intended for medicinal use could be prepared by chemical synthesis or obtained from natural resources followed by purification steps if necessary (as for example in an air separation plant). These gases could be regarded as Active Pharmaceutical Ingredients (API) or as bulk pharmaceutical products as decided by the national competent authority. 
5.2.2 Documentation should be available specifying the purity, other components and possible impurities that may be present in the source gas and at purification steps, as applicable. Flow charts of each different process should be available.
5.2.3 All separation and purification steps should be designed to operate at optimal effectiveness. For example, impurities that may adversely affect a purification step should be removed before this step is reached.
5.2.4 Separation and purification steps should be validated for effectiveness and monitored according to the results of the validation. Where necessary, in-process controls should include continuous analysis to monitor the process. Maintenance and replacement of expendable equipment components, e.g. purification filters, should be based on the results of monitoring and validation.
5.2.5 If applicable, limits for process temperatures should be documented and in-process monitoring should include temperature measurement.
5.2.6 Computer systems used in controlling or monitoring processes should be validated.
5.2.7 For continuous processes, a definition of a batch should be documented and related to the analysis of the bulk gas.
5.2.8 Gas production should be continuously monitored for quality and impurities.
5.2.9 Water used for cooling during compression of air should be monitored for microbiological quality when in contact with the medicinal gas.
5.2.10 All the transfer operations, including controls before transfers, of liquefied gases from primary storage should be in accordance with written procedures designed to avoid any contamination. The transfer line should be equipped with a non-return valve or any other suitable alternative. Particular attention should be paid to purge the flexible connections and to coupling hoses and connectors.
5.2.11 Deliveries of gas may be added to bulk storage tanks containing the same gas from previous deliveries. The results of a sample must show that the quality of the delivered gas is acceptable. Such a sample could be taken from 
the delivered gas before the delivery is added; or
from the bulk tank after adding and mixing.
5.2.12 Bulk gases intended for medicinal use should be defined as a batch, controlled in accordance with relevant Pharmacopoeial monographs and released for filling
5.3	Filling and labelling
5.3.1 For filling of medicinal gases the batch should be defined.
5.3.2 Containers for medicinal gases should conform to appropriate technical specifications. Valve outlets should be equipped with tamper-evident seals after filling. Cylinders should preferably have minimum pressure retention valves in order to get adequate protection against contamination.
5.3.3 The medicinal gases filling manifold as well as the
cylinders should be dedicated to a single medicinal gas or to
a given mixture of medicinal gases (see also 3.2.2). There
should be a system in place ensuring traceability of cylinders
and valves.
5.3.4 Cleaning and purging of filling equipment and pipelines should be carried out according to written procedures. This is especially important after maintenance or breaches of system integrity. Checks for the absence of contaminants should be carried out before the line is released for use. Records should be maintained.
5.3.5 Cylinders should be subject to an internal visual inspection when
they are new
in connection with any hydrostatic pressure test or equivalent test. 
After fitting of the valve, the valve should be maintained in a closed position to prevent any contamination from entering the cylinder.
5.3.6	Checks to be performed before filling should include:
a check to determine the residual pressure (>3 to 5 bar) to ensure that the cylinder is not emptied;
Cylinders with no residual pressure should be put aside for additional measures to make sure they are not contaminated with water or other contaminants. These could include cleaning with validated methods or visual inspection as justified;
Assuring that all batch labels and other labels if damaged have been removed;
visual external inspection of each valve and container for dents, arc burns, debris, other damage and contamination with oil or grease; Cylinders should be cleaned, tested and maintained in an appropriate manner;
a check of each cylinder or cryogenic vessel valve connection to determine that it is the proper type for the particular medicinal gas involved;
a check of the cylinder “test code date” to determine that the hydrostatic pressure test or equivalent test has been conducted and still is valid as required by national or international guidelines; 
a check to determine that each container is colour-coded according to the relevant standard. 
5.3.7 Cylinders which have been returned for refilling should be prepared with great care in order to minimise risks for contamination. For compressed gases a maximum theoretical impurity of 500 ppm v/v should be obtained for a filling pressure of 200 bar (and equivalent for other filling pressures). 
Cylinders could be prepared as follows:
any gas remaining in the cylinders should be removed by evacuating the container (at least to a remaining absolute pressure of 150 millibar)
or 
by blowing down each container, followed by purging using validated methods (partial pressurisation at least to 7 bar and then blowing down).
For cylinders equipped with residual (positive) pressure valves, one evacuation under vacuum at 150 millibar is sufficient if the pressure is positive. As an alternative, full analysis of the remaining gas should be carried out for each individual container.
5.3.8 There should be appropriate checks to ensure that containers have been filled. An indication that it is filling properly could be to ensure that the exterior of the cylinder is warm by touching it lightly during filling.
5.3.9 Each cylinder should be labelled and colour-coded. The batch number and/or filling date and expiry date may be on a separate label.
	Full rewrite of the entire section to increase clarity and reduce prescriptive nature, but with no significant additional requirements
	Minor

	QUALITY CONTROL
39. Each batch of medicinal gas (cylinders, mobile cryogenic vessels, hospital tanks) should be tested in accordance with the requirements of the Marketing Authorisation and certified.
40. Unless different provisions are required in the Marketing Authorisation, the sampling plan and the analysis to be performed should comply, in the case of cylinders with the following requirements.
1. In the case of a single medicinal gas filled via a multi-cylinder manifold, the gas from at least one cylinder from each manifold filling cycle should be tested for identity and assay each time the cylinders are changed on the manifold.
In the case of a single medicinal gas filled put into cylinders one at a time, the gas from at least one cylinder of each uninterrupted filling cycle should be tested for identity and assay. An example of an uninterrupted filling cycle is one shift's production using the same personnel, equipment, and batch of gas to be filled.
In the case of a medicinal gas produced by mixing two or more gases in a cylinder from the same manifold, the gas from every cylinder should be tested for assay and identity of each component gas. For excipients, if any, testing on identity could be performed on one cylinder per manifold filling cycle (or per uninterrupted filling cycle in case of cylinders filled one at a time). Fewer cylinders may be tested in case of validated automated filling system.
Premixed gases should follow the same principles as single gases when continuous in-line testing of the mixture to be filled is performed
Premixed gases should follow the same principle as medicinal gases produced by mixing gases in the cylinders when there is no continuous in-line testing of the mixture to be filled.
Testing for water content should be performed unless otherwise justified.
Other sampling and testing procedures that provide at least equivalent level of quality assurance may be justified
41. Unless different provisions are required in the Marketing Authorisation, final testing on mobile cryogenic vessels should include a test for assay and identity on each vessel. Testing by batches should only be carried out if it has been demonstrated that the critical attributes of the gas remaining in each vessel before refilling have been maintained.
42. Cryogenic vessels retained by customers (hospital tanks or home cryogenic vessels), which are refilled in place from dedicated tankers do not need to be sampled after filling, provided that a certificate of analysis on the contents of the tanker accompanies the delivery. However, it should be demonstrated that the specification of the gas in the vessels is maintained over the successive refillings.
43. Reference and retention samples are not required, unless otherwise specified.
44. On-going stability studies are not required in case initial stability studies have been replaced by bibliographic data.
	6.	Quality control
6.1 Water used for hydrostatic pressure testing should be at least of drinking water quality and monitored routinely for microbiological contamination.
6.2 Each medicinal gas should be tested and released according to its specifications. In addition, each medicinal gas should be tested to full relevant pharmacopoeial requirements at sufficient frequency to assure ongoing compliance. 
6.3 The bulk gas supply should be released for filling. (see 5.2.12)
6.4 In the case of a single medicinal gas filled via a multi-cylinder manifold, at least one cylinder of product from each manifold filling should be tested for identity, assay and if necessary water content each time the cylinders are changed on the manifold. 
6.5 In the case of a single medicinal gas filled into cylinders one at a time by individual filling operations, at least one cylinder of each uninterrupted filling cycle should be tested for identity and assay. An example of an uninterrupted filling operation cycle is one shift's production using the same personnel, equipment, and batch of bulk gas.
6.6 In the case of a medicinal gas produced by mixing two or more different gases in a cylinder from the same manifold, at least one cylinder from each manifold filling operation cycle should be tested for identity, assay and if necessary water content of all of the component gases and for identity of the balance gas in the mixture. When cylinders are filled individually, every cylinder should be tested for identity and assay of all of the component gases and at least one cylinder of each uninterrupted filling cycle should be tested for identity of the balancegas in the mixture.
6.7 When gases are mixed in-line before filling (e.g. nitrous oxide/oxygen mixture) continuous analysis of the mixture being filled is required.
6.8 When a cylinder is filled with more than one gas, the filling process must ensure that the gases are correctly mixed in every cylinder and are fully homogeneous.
6.9 Each filled cylinder should be tested for leaks using an appropriate method, prior to fitting the tamper evident seal. Where sampling and testing is carried out the leak test should be completed after testing. 
6.10 In the case of cryogenic gas filled into cryogenic home vessels for delivery to users, each vessel should be tested for identity and assay.
6.11 Cryogenic vessels which are retained by customers and where the medicinal gas is refilled in place from dedicated mobile delivery tanks need not be sampled after filling provided the filling company delivers a certificate of analysis for a sample taken from the mobile delivery tank. Cryogenic vessels retained by customers should be periodically tested to confirm that the contents comply with pharmacopoeial requirements.
6.12 Retained samples are not required, unless otherwise specified.
	References included to marketing Authorisations as there were cases in which those overrode the GMP statements;
Rewrite to reduce prescriptive nature and allow QRM being applied;
New reference to on-goings stability already required following Chapter 6
	Nil

	TRANSPORTATION OF PACKAGED GASES
45. Filled gas cylinders and home cryogenic vessels should be protected during transportation so that, in particular, they are delivered to customers in a clean state compatible with the environment in which they will be used.
	7.	Storage and release
7.1 Filled cylinders should be held in quarantine until released by the authorised person.
7.2 Gas cylinders should be stored under cover and not be subjected to extremes of temperature. Storage areas should be clean, dry, well ventilated and free of combustible materials to ensure that cylinders remain clean up to the time of use.
7.3 Storage arrangements should permit segregation of different gases and of full/empty cylinders and permit rotation of stock on a first in – first out basis.
7.4 Gas cylinders should be protected from adverse weather conditions during transportation. Specific conditions for storage and transportation should be employed for gas mixtures for which phase separation occurs on freezing.
	Rewrite to reduce prescriptive nature and allow QRM being applied;
	Nil

	Glossary: rewrite, deleting some definitions while introducing others
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	Because of their often complex and variable nature, control of starting materials, storage and processing assume particular importance in the manufacture of herbal medicinal products.
The “starting material” in the manufacture of an herbal medicinal product[footnoteRef:2] can be a medicinal plant, an herbal substance[footnoteRef:3] or an herbal preparation1. The herbal substance should be of suitable quality and supporting data should be provided to the manufacturer of the herbal preparation/herbal medicinal product. Ensuring consistent quality of the herbal substance may require more detailed information on its agricultural production. The selection of seeds, cultivation and harvesting conditions represent important aspects of the quality of the herbal substance and can influence the consistency of the finished product. Recommendations on an appropriate quality assurance system for good agricultural and collection practice are provided in national or international guidance documents on Good Agricultural and Collection Practice for starting materials of herbal origin[footnoteRef:4]. [2:  Throughout the annex and unless otherwise specified, the term “herbal medicinal product / preparation” includes “traditional herbal medicinal product / preparation”.]  [3:  The terms herbal substance and herbal preparation are considered to be equivalent to the terms herbal drug and herbal drug preparation respectively.]  [4:  European Medicines Agency (EMA), World Health Organization (WHO) or equivalent.] 

This Annex applies to all herbal starting materials: medicinal plants, herbal substances or herbal preparations.
Table illustrating the application of Good Practices to the manufacture of herbal medicinal products[footnoteRef:5] [5:  This table expands in detail the herbal section of Table 1 in Part II of the GMP Guide.
# EMA, WHO or equivalent] 

Explanatory Notes 
†..The GMP classification of the herbal material is dependent upon the use made of it by the manufacturing authorisation holder. The material may be classified as an active substance, an intermediate or a finished product. It is the responsibility of the manufacturer of the medicinal product to ensure that the appropriate GMP classification is applied.
*  Manufacturers should ensure that these steps are carried out in accordance with the marketing authorisation / registration. For those initial steps that take place in the field, as justified in the marketing authorisation / registration, the national or international standards of Good Agricultural and Collection Practice for starting materials of herbal origin (GACP)# are applicable. GMP is applicable to further cutting and drying steps.
**  Regarding the expression from plants and distillation, if it is necessary for these activities to be an integral part of harvesting to maintain the quality of the product within the approved specifications, it is acceptable that they are performed in the field, provided that the cultivation is in compliance with national or international standards of GACP#. These circumstances should be regarded as exceptional and justified in the relevant marketing authorisation / registration documentation. For activities carried out in the field, appropriate documentation, control, and validation according to the GMP principles should be assured. Regulatory authorities may carry out GMP inspections of these activities in order to assess compliance.
	Because of their often complex and variable nature, and the number and small quantity of defined active ingredients, control of starting materials, storage and processing assume particular importance in the manufacture of herbal medicinal products.
	Addition of explicit statement on starting materials that is not a new requirement, just further elaboration of existing requirements following clauses 5.25 and 5.26 of GMP Chapter 5
	Minor

	1. Herbal substances should be stored in separate areas.  The storage area should be equipped in such a way as to give protection against the entry of insects or other animals, especially rodents. Effective measures should be taken to prevent the spread of any such animals and micro-organisms brought in with the crude substance, to prevent fermentation or mould growth and to prevent cross-contamination. Different enclosed areas should be used to quarantine incoming herbal substances and for the approved herbal substances.
The storage area should be well aerated and the containers should be located in such a way as to allow free circulation of air.
Special attention should be paid to the cleanliness and good maintenance of the storage areas particularly when dust is generated.
Storage of herbal substances and herbal preparations may require special conditions of humidity, temperature or light protection; these conditions should be provided and monitored.
	1. Crude (i.e. unprocessed) plants should be stored in separate areas. The storage area should be well ventilated and be equipped in such a way as to give protection against the entry of insects or other animals, especially rodents. Effective measures should be taken to prevent the spread of any such animals and microorganisms brought in with the crude plant and to prevent cross-contamination. Containers should be located in such a way as to allow free air circulation.
Special attention should be paid to the cleanliness and good maintenance of the storage areas particularly when dust is generated.
Storage of plants, extracts, tinctures and other preparations may require special conditions of humidity, temperature or light protection; these conditions should be provided and monitored.
	Minor amendments in terminology and specific naming of fermentation and moulds. This was previously supposed to be one aspect of the term “micro-organism”, but this led to occasional confusion
	Minor

	5. Specific provisions should be made during sampling, weighing, mixing and processing operations of herbal substances and herbal preparations whenever dust is generated, to facilitate cleaning and to avoid cross-contamination, as for example, dust extraction, dedicated premises, etc.
	4. Specific provisions should be taken during sampling, weighing, mixing and processing operations of crude plants whenever dust is generated, to facilitate cleaning and to avoid cross-contamination, as for example, dust extraction, dedicated premises, etc.
	No change
	Nil

	6 The equipment, filtering materials etc. used in the manufacturing process must be compatible with the extraction solvent, in order to prevent any release or undesirable absorption of substance that could affect the product.
	No equivalent clause in PE 009-8
	New clause, yet only a further elaboration of existing requirements under clause 3.39 of GMP Chapter 3
	Nil

	7. Herbal medicinal product manufacturers must ensure that they use only herbal starting materials manufactured in accordance with GMP and the Marketing Authorisation dossier. Comprehensive documentation on audits of the herbal starting material suppliers carried out by, or on behalf of the herbal medicinal product manufacturer should be made available. Audit trails for the active substance are fundamental to the quality of the starting material. The manufacturer should verify, where appropriate, whether the suppliers of the herbal substance / preparation are in compliance with Good Agricultural and Collection Practice  and – if not – apply appropriate controls in line with Quality Risk Management (QRM). 
8. To fulfil the specification requirements described in the basic requirements of the Guide (Chapter 4), documentation for herbal substances / preparations should include:
the binomial scientific name of plant (genus, species, subspecies / variety and author (e.g. Linnaeus); other relevant information such as the cultivar name and the chemotype should also be provided, as appropriate;
details of the source of the plant (country or region of origin and where applicable, cultivation, time of harvesting, collection procedures, possible pesticides used, possible radioactive contamination, etc.);
which part(s) of the plant is/are used;
when a dried plant is used, the drying system should be specified;
a description of the herbal substance and its macro and microscopic examination;
suitable identification tests including, where appropriate, identification tests for constituents with known therapeutic activity, or markers. Specific distinctive tests are required where an herbal substance is liable to be adulterated / substituted. A reference authentic specimen should be available for identification purposes;
the water content for herbal substances, determined in accordance with the relevant Pharmacopoeia;
assay of constituents of known therapeutic activity or, where appropriate, of markers; the methods suitable to determine possible pesticide contamination and limits accepted in accordance with relevant Pharmacopoeia methods or, in absence of thereof, with an appropriate validated method, unless otherwise justified;
tests to determine fungal and/or microbial contamination, including aflatoxins, other mycotoxins,  pest-infestations and limits accepted, as appropriate;
tests for toxic metals and for likely contaminants and adulterants, as appropriate;
tests for foreign materials, as appropriate;
any other additional test according to the relevant Pharmacopoeia general monograph on herbal substances or to the specific monograph of the herbal substance, as appropriate.
Any treatment used to reduce fungal/microbial contamination or other infestation should be documented. Specifications and procedures should be available and should include details of process, tests and limits for residues.
	5. Apart from the data described in general Guide to GMP (chapter 4, point 4.11), specifications for medicinal crude plants should include, as far as possible:
botanical name (with, if appropriate, the name of the originator of the classification, e.g. Linnaeus);
details of the source of the plant (country or region of origin and where applicable, cultivation, time of harvesting, collection procedure, possible pesticides used, etc.);
whether the whole plant or only a part is used;
when a dried plant is purchased, the drying system should be specified;
plant description, macro and/or microscopical examination;
suitable identification tests including, where appropriate, identification tests for known active ingredients, or markers. A reference authentic specimen should be available for identification purposes;
assay, where appropriate, of constituents of known therapeutic activity or of markers;
methods suitable to determine possible pesticide contamination and limits accepted;
tests to determine fungal and/or microbial contamination, including aflatoxins and pest-infestations, and limits accepted;
tests for toxic metals and for likely contaminants and adulterants;
tests for foreign materials.
Any treatment used to reduce fungal/microbial contamination or other infestation should be documented. Specifications for such procedures should be available and should include details of process, tests and limits for residues.
	New clause 7 is a new requirement, however it is only adopting an already existing informal reference document (GACP) more formally as a requirement, but still allowing QRM if this cannot be met.
Clause 8 now specifically names some additional requirements on specifications that were already applicable from other sources
	Minor

	9. The processing instructions should describe the different operations carried out upon the herbal substance such as cleaning, drying, crushing and sifting, and include drying time and temperatures, and methods used to control cut size or particle size.
10. In particular, there should be written instructions and records, which ensure that each container of herbal substance is carefully examined to detect any adulteration/substitution or presence of foreign matter, such as metal or glass pieces, animal parts or excrement, stones, sand, etc., or rot and signs of decay.
11. The processing instructions should also describe security sieving or other methods of removing foreign materials and appropriate procedures for cleaning/selection of plant material before the storage of the approved herbal substance or before the start of manufacturing.
12. For the production of an herbal preparation, instructions should include details of solvent, time and temperatures of extraction, details of any concentration stages and methods used.
	6. The processing instructions should describe the different operations carried out upon the crude plant such as drying, crushing and sifting, and include drying time and temperatures, and methods used to control fragment or particle size. It should also describe security sieving or other methods of removing foreign materials.
For the production of a vegetable drug preparation, instructions should include details of base or solvent, time and temperatures of extraction, details of any concentration stages and methods used.
	Addition of requirements on cleaning, removal of foreign matter and checking for adulteration, all of which were already broadly required following statements in Part I of GMP
	Minor

	13. Due to the fact that medicinal plant/herbal substances are heterogeneous in nature, their sampling should be carried out with special care by personnel with particular expertise. Each batch should be identified by its own documentation.
14. A reference sample of the plant material is necessary, especially in those cases where the herbal substance is not described in the relevant Pharmacopoeia. Samples of unmilled plant material are required if powders are used.
15. Quality Control personnel should have particular expertise and experience in herbal substances, herbal preparations and/or herbal medicinal products in order to be able to carry out identification tests and recognise adulteration, the presence of fungal growth, infestations, non-uniformity within a delivery of crude material, etc.
16. The identity and quality of herbal substances, herbal preparations and herbal medicinal products should be determined in accordance with the relevant current national or international guidance on quality and specifications of herbal medicinal products and traditional herbal medicinal products and, where relevant, to specific pharmacopoeial monographs
	7 Due to the fact that crude drugs are an aggregate of individual plants and contain an element of heterogeneity, their sampling has to be carried out with special care by personnel with particular expertise. Each batch should be identified by its own documentation.
8. Quality Control personnel should have particular expertise in herbal medicinal products in order to be able to carry out identification tests and recognise adulteration, the presence of fungal growth, infestations, non-uniformity within a delivery of crude plants, etc.
9. The identity and quality of vegetable drug preparations and of finished product should be tested as described below:
The Control tests on the finished product must be such as to allow the qualitative and quantitative determination of the composition of the active ingredients and a specification has to be given which may be done by using markers if constituents with known therapeutic activity are unknown. In the case of vegetable drugs or vegetable drug preparations with constituents of known therapeutic activity, these constituents must also be specified and quantitatively determined.
If a herbal remedy contains several vegetable drugs or preparations of several vegetable drugs and it is not possible to perform a quantitative determination of each active ingredient, the determination may be carried out jointly for several active ingredients. The need for this procedure must be justified.
	Clause 14 is new, however the requirements to keep reference samples was already effective based on Annex 19
	Nil
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Annex 11 – Computerised systems
	PE 009-10
	PE 009-08
	Nature of  impact
	Estimated significance of impact

	Principle
This annex applies to all forms of computerised systems used as part of a GMP regulated activities. A computerised system is a set of software and hardware components which together fulfil certain functionalities.
The application should be validated; IT infrastructure should be qualified.
Where a computerised system replaces a manual operation, there should be no resultant decrease in product quality, process control or quality assurance. There should be no increase in the overall risk of the process.
	Principle
The introduction of computerised systems into systems of manufacturing, including storage, distribution and quality control does not alter the need to observe the relevant principles given elsewhere in the Guide. Where a computerised system replaces a manual operation, there should be no resultant decrease in product quality or quality assurance. Consideration should be given to the risk of losing aspects of the previous system by reducing the involvement of operators.
	Rewrite highlighting the pre-existent requirement to validate computerised systems and qualify IT infrastructure
	Minor

	1. Risk management should be applied throughout the lifecycle of the computerised system taking into account patient safety, data integrity and product quality. As part of a risk management system, decisions on the extent of validation and data integrity controls should be based on a justified and documented risk assessment of the computerised system.
	--
New clause explaining the application of Quality Risk Management (already required in Chapter 1) to computerised systems.
	Clarification of existing requirement
	Minor

	Personnel
2. There should be close cooperation between all relevant personnel such as Process Owner, System Owner, Authorised Persons and IT. All personnel should have appropriate qualifications, level of access and defined responsibilities to carry out their assigned duties.
	Personnel
1. It is essential that there is the closest co-operation between key personnel and those involved with computer systems. Persons in responsible positions should have the appropriate training for the management and use of systems within their field of responsibility which utilises computers. This should include ensuring that appropriate expertise is available and used to provide advice on aspects of design, validation, installation and operation of computerised system.
	Rewrite to increase clarity and reduce prescriptiveness
	Nil

	Supplier and service providers
3.1 When third parties (e.g. suppliers, service providers) are used e.g. to provide, install, configure, integrate, validate, maintain (e.g. via remote access), modify or retain a computerised system or related service or for data processing, formal agreements must exist between the manufacturer and any third parties, and these agreements should include clear statements of the responsibilities of the third party. IT-departments should be considered analogous.
3.2 The competence and reliability of a supplier are key factors when selecting a product or service provider. The need for an audit should be based on a risk assessment.
3.3  Documentation supplied with commercial off-the-shelf products should be reviewed by regulated users to check that user requirements are fulfilled.
3.4 Quality system and audit information relating to suppliers or developers of software and implemented systems should be made available to inspectors on request.
	5.  The software is a critical component of a computerised system. The user of such software should take all reasonable steps to ensure that it has been produced in accordance with a system of Quality Assurance.
18 When outside agencies are used to provide a computer service, there should be a formal agreement including a clear statement of the responsibilities of that outside agency (see Chapter 7).
	Clarification of requirements;
Providing further detail on existing requirements;
Updating text to developing computer technology standards
	Minor

	Validation
4.1 The validation documentation and reports should cover the relevant steps of the life cycle. Manufacturers should be able to justify their standards, protocols, acceptance criteria, procedures and records based on their risk assessment.
4.2 Validation documentation should include change control records (if applicable) and reports on any deviations observed during the validation process.
4.3 An up to date listing of all relevant systems and their GMP functionality (inventory) should be available.
For critical systems an up-to-date system description detailing the physical and logical arrangements, data flows and interfaces with other systems or processes, any hardware and software pre-requisites, and security measures should be available.
4.4  User Requirements Specifications should describe the required functions of the computerised system and be based on documented risk assessment and GMP impact. User requirements should be traceable throughout the life-cycle.
4.5 The regulated user should take all reasonable steps to ensure that the system has been developed in accordance with an appropriate quality management system. The supplier should be assessed appropriately.
4.6 For the validation of bespoke or customised computerised systems there should be a process in place that ensures the formal assessment and reporting of quality and performance measures for all the life-cycle stages of the system.
4.7 Evidence of appropriate test methods and test scenarios should be demonstrated. Particularly, system (process) parameter limits, data limits and error handling should be considered. Automated testing tools and test environments should have documented assessments for their adequacy.
4.8 If data are transferred to another data format or system, validation should include checks that data are not altered in value and/or meaning during this migration process.
	2. The extent of validation necessary will depend on a number of factors including the use to which the system is to be put, whether it is prospective or retrospective and whether or not novel elements are incorporated. Validation should be considered as part of the complete life cycle of a computer system. This cycle includes the stages of planning, specification, programming, testing, commissioning, documentation, operation, monitoring and changing.
3. A written detailed description of the system should be produced (including diagrams as appropriate) and kept up to date. It should describe the principles, objectives, security measures and scope of the system and the main features of the way in which the computer is used and how it interacts with other systems and procedures.
7. Before a system using a computer is brought into use, it should be thoroughly tested and confirmed as being capable of achieving the desired results. If a manual system is being replaced, the two should be run in parallel for a time, as part of this testing and validation.

	Clarification of requirements;
Providing further detail on existing requirements;
Updating text to developing computer technology and standards
	Minor

	Data
5. Computerised systems exchanging data electronically with other systems should include appropriate built-in checks for the correct and secure entry and processing of data, in order to minimize the risks.
	6. The system should include, where appropriate, built-in checks of the correct entry and processing of data.
	Clarification of requirements;
Providing further detail on existing requirements;
	Nil

	Accuracy checks
6. For critical data entered manually, there should be an additional check on the accuracy of the data. This check may be done by a second operator or by validated electronic means. The criticality and the potential consequences of erroneous or incorrectly entered data to a system should be covered by risk management.
	8. Data should only be entered or amended by persons authorised to do so. Suitable methods of deterring unauthorised entry of data include the use of keys, pass cards, personal codes and restricted access to computer terminals. There should be a defined procedure for the issue, cancellation, and alteration of authorisation to enter and amend data, including the changing of personal passwords. Consideration should be given to systems allowing for recording of attempts to access by unauthorised persons.
9. When critical data are being entered manually (for example the weight and batch number of an ingredient during dispensing), there should be an additional check on the accuracy of the record which is made. This check may be done by a second operator or by validated electronic means.
	Reduction of prescriptive character of requirements;
Clarification of requirements
	Minor

	Data storage
7.1 Data should be secured by both physical and electronic means against damage. Stored data should be checked for accessibility, readability and accuracy. Access to data should be ensured throughout the retention period.
7.2 egular back-ups of all relevant data should be done. Integrity and accuracy of backup data and the ability to restore the data should be checked during validation and monitored periodically.
	14. Data should be protected by backing-up at regular intervals. Back-up data should be stored as long as necessary at a separate and secure location.
	Clarification of requirements
	Minor

	Print outs
8.1 It should be possible to obtain clear printed copies of electronically stored data.
8.2 For records supporting batch release it should be possible to generate printouts indicating if any of the data has been changed since the original entry.
	12. For quality auditing purposes, it should be possible to obtain meaningful printed copies of electronically stored data.
	Clarification of requirements
	Minor

	Audit trail
9. Consideration should be given, based on a risk assessment, to building into the system the creation of a record of all GMP-relevant changes and deletions (a system generated "audit trail"). For change or deletion of GMP-relevant data the reason should be documented. Audit trails need to be available and convertible to a generally intelligible form and regularly reviewed.
	10. The system should record the identity of operators entering or confirming critical data. Authority to amend entered data should be restricted to nominated persons. Any alteration to an entry of critical data should be authorised and recorded with the reason for the change. Consideration should be given to the system creating a complete record of all entries and amendments (an "audit trail").
	Clarification of requirements;
Introduction of QRM;
Making requirements less prescriptive
	Nil

	Change and Configuration Management
10. Any changes to a computerised system including system configurations should only be made in a controlled manner in accordance with a defined procedure.
	11. Alterations to a system or to a computer program should only be made in accordance with a defined procedure which should include provision for validating, checking, approving and implementing the change. Such an alteration should only be implemented with the agreement of the person responsible for the part of the system concerned, and the alteration should be recorded. Every significant modification should be validated.
	Clarification of requirements;
Making requirements less prescriptive
	Minor

	Periodic Evaluation
11. Computerised systems should be periodically evaluated to confirm that they remain in a valid state and are compliant with GMP. Such evaluations should include, where appropriate, the current range of functionality, deviation records, incidents, problems, upgrade history, performance, reliability, security and validation status reports.
	--
Note: new requirement, which is a further specification of the existing requirement in Chapter 5 clause 5.24: “Processes and procedures should undergo periodic critical revalidation to ensure that they remain capable of achieving the intended results.” As this new clause requires a “periodic evaluation” rather than a “periodic critical revalidation”, it is effectively reducing expectations.
	Introduction of a new periodic evaluation requirement, but effectively no significant change
	Minor

	Security
12.1  Physical and/or logical controls should be in place to restrict access to computerised system to authorised persons. Suitable methods of preventing unauthorised entry to the system may include the use of keys, pass cards, personal codes with passwords, biometrics, restricted access to computer equipment and data storage areas.
12.2 The extent of security controls depends on the criticality of the computerised system.
12.3 Creation, change, and cancellation of access authorisations should be recorded.
12.4 Management systems for data and for documents should be designed to record the identity of operators entering, changing, confirming or deleting data including date and time.
Note: also refer to PE 009-10 clause 17 below that has also been compared with PE 009-8 clause 13
	3. Attention should be paid to the siting of equipment in suitable conditions where extraneous factors cannot interfere with the system.
13. Data should be secured by physical or electronic means against wilful or accidental damage, and this in accordance with item 4.9 of the Guide. Stored data should be checked for accessibility, durability and accuracy. If changes are proposed to the computer equipment or its programs, the above mentioned checks should be performed at a frequency appropriate to the storage medium being used.
	Clarification of requirements;
Introduction of QRM;
Making requirements less prescriptive
	Minor

	Incident Management
13. All incidents, not only system failures and data errors, should be reported and assessed. The root cause of a critical incident should be identified and should form the basis of corrective and preventive actions.
	17. A procedure should be established to record and analyse errors and to enable corrective action to be taken.
	Clarification of requirements
	Minor

	Electronic Signature
14. Electronic records may be signed electronically. Electronic signatures are expected to:
1. have the same impact as hand-written signatures within the boundaries of the company,
be permanently linked to their respective record,
include the time and date that they were applied.
	--
Note: new clause in this Annex, contains part of information previously contained in Chapter 4 (main text) clause 4.9.
	Clarification of existing requirement, now bought to the specific Annex;
	Nil

	Batch release
15. When a computerised system is used for recording certification and batch release, the system should allow only Authorised Persons to certify the release of the batches and it should clearly identify and record the person releasing or certifying the batches. This should be performed using an electronic signature.
	19. When the release of batches for sale or supply is carried out using a computerised system, the system should recognise that only an Authorised Person can release the batches and it should clearly identify and record the person releasing the batches.
	Clarification of requirements
	Nil

	Business Continuity
16. For the availability of computerised systems supporting critical processes, provisions should be made to ensure continuity of support for those processes in the event of a system breakdown (e.g. a manual or alternative system). The time required to bring the alternative arrangements into use should be based on risk and appropriate for a particular system and the business process it supports. These arrangements should be adequately documented and tested.
	15. There should be available adequate alternative arrangements for systems which need to be operated in the event of a breakdown. The time required to bring the alternative arrangements into use should be related to the possible urgency of the need to use them. For example, information required to effect a recall must be available at short notice.
16. The procedures to be followed if the system fails or breaks down should be defined and validated. Any failures and remedial action taken should be recorded.
	Clarification of requirements;
Introduction of QRM;
Making requirements less prescriptive
	Minor

	Archiving
17. Data may be archived. This data should be checked for accessibility, readability and integrity. If relevant changes are to be made to the system (e.g. computer equipment or programs), then the ability to retrieve the data should be ensured and tested.
Note: also refer to PE 009-10 clauses 12.1-12.4 above that have also been compared with PE 009-8 clause 13
	13. Data should be secured by physical or electronic means against wilful or accidental damage, and this in accordance with item 4.9 of the Guide. Stored data should be checked for accessibility, durability and accuracy. If changes are proposed to the computer equipment or its programs, the above mentioned checks should be performed at a frequency appropriate to the storage medium being used.
	Clarification of requirements
	Nil
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Annex 13 – Investigational medicinal products
	PE 009-10
	PE 009-08
	Nature of  impact
	Estimated significance of impact

	Principle
Investigational medicinal products should be produced in accordance with the principles and the detailed guidelines of Good Manufacturing Practice for Medicinal Products.  Other guidelines should be taken into account where relevant and as appropriate to the stage of development of the product. Procedures need to be flexible to provide for changes as knowledge of the process increases, and appropriate to the stage of development of the product.  
In clinical trials there may be added risk to participating subjects compared to patients treated with marketed products.  The application of GMP to the manufacture of  investigational medicinal products is intended to ensure that trial subjects are not placed at risk, and that the results of clinical trials are unaffected by inadequate safety, quality or efficacy arising from unsatisfactory manufacture.  Equally, it is intended to ensure that there is consistency between batches of the same investigational medicinal product used in the same or different clinical trials, and that changes during the development of an investigational medicinal product are adequately documented and justified.
The production of investigational medicinal products involves added complexity in comparison to marketed products by virtue of the lack of fixed routines, variety of clinical trial designs, consequent packaging designs, the need, often, for randomisation and blinding and increased risk of product cross-contamination and mix up. Furthermore, there may be incomplete knowledge of the potency and toxicity of the product and a lack of full process validation, or, marketed products may be used which have been re-packaged or modified in some way.
These challenges require personnel with a thorough understanding of, and training in, the application of GMP to investigational medicinal products. Co-operation is required with trial sponsors who undertake the ultimate responsibility for all aspects of the clinical trial including the quality of investigational medicinal products.   
The increased complexity in manufacturing operations requires a highly effective quality system.
The annex also includes guidance on ordering, shipping, and returning clinical supplies, which are at the interface with, and complementary to, guidelines on Good Clinical Practice. 
Notes
Non-investigational medicinal product
Products other than the test product, placebo or comparator may be supplied to subjects participating in a trial.  Such products may be used as support or escape medication for preventative, diagnostic or therapeutic reasons and/or needed to ensure that adequate medical care is provided for the subject.  They may also be used in accordance with the protocol to induce a physiological response.  These products do not fall within the definition of investigational medicinal products and may be supplied by the sponsor, or the investigator.   The sponsor should ensure that they are in accordance with the notification/request for authorisation to conduct the trial and that they are of appropriate quality for the purposes of the trial taking into account the source of the materials, whether or not they are the subject of a marketing authorisation and whether they have been repackaged.  The advice and involvement of an Authorised Person is recommended in this task. 
Manufacturing authorisation and reconstitution
Both the total and partial manufacture of investigational medicinal products, as well as the various processes of dividing up, packaging or presentation, is subject to a manufacturing authorisation. This authorisation, however, shall not be required for reconstitution. For the purpose of this provision, reconstitution shall be understood as a simple process of: 
dissolving or dispersing the investigational medicinal product for administration of the product to a trial subject, or, 
diluting or mixing the investigational medicinal product(s) with some other substance(s) used as a vehicle for the purposes of administering it.
Reconstitution is not mixing several ingredients, including the active substance, together to produce the investigational medicinal product.
An investigational medicinal product must exist before a process can be defined as reconstitution.
The process of reconstitution has to be undertaken as soon as practicable before administration.
This process has to be defined in the clinical trial application / IMP dossier and clinical trial protocol, or related document, available at the site.
	Principle
Investigational medicinal products should be produced in accordance with the principles and the detailed guidelines of Good Manufacturing Practice for Medicinal Products.  Other guidelines should be taken into account where relevant and as appropriate to the stage of development of the product. Procedures need to be flexible to provide for changes as knowledge of the process increases, and appropriate to the stage of development of the product.  
In clinical trials there may be added risk to participating subjects compared to patients treated with marketed products.  The application of GMP to the manufacture of  investigational medicinal products is intended to ensure that trial subjects are not placed at risk, and that the results of clinical trials are unaffected by inadequate safety, quality or efficacy arising from unsatisfactory manufacture.  Equally, it is intended to ensure that there is consistency between batches of the same investigational medicinal product used in the same or different clinical trials, and that changes during the development of an investigational medicinal product are adequately documented and justified.
The production of investigational medicinal products involves added complexity in comparison to marketed products by virtue of the lack of fixed routines, variety of clinical trial designs, consequent packaging designs, the need, often, for randomisation and blinding and increased risk of product cross-contamination and mix up. Furthermore, there may be incomplete knowledge of the potency and toxicity of the product and a lack of full process validation, or, marketed products may be used which have been re-packaged or modified in some way.
These challenges require personnel with a thorough understanding of, and training in, the application of GMP to investigational medicinal products. Co-operation is required with trial sponsors who undertake the ultimate responsibility for all aspects of the clinical trial including the quality of investigational medicinal products.   
The increased complexity in manufacturing operations requires a highly effective quality system.
The annex also includes guidance on ordering, shipping, and returning clinical supplies, which are at the interface with, and complementary to, guidelines on Good Clinical Practice. 
Note
Products other than the test product, placebo or comparator may be supplied to subjects participating in a trial.  Such products may be used as support or escape medication for preventative, diagnostic or therapeutic reasons and/or needed to ensure that adequate medical care is provided for the subject.  They may also be used in accordance with the protocol to induce a physiological response.  These products do not fall within the definition of investigational medicinal products and may be supplied by the sponsor, or the investigator.   The sponsor should ensure that they are in accordance with the notification/request for authorisation to conduct the trial and that they are of appropriate quality for the purposes of the trial taking into account the source of the materials, whether or not they are the subject of a marketing authorisation and whether they have been repackaged.  The advice and involvement of an Authorised Person is recommended in this task.
	Providing additional detail in relation to reconstitution, thus clarifying the position of (hospital) pharmacies in clinical trials
	Nil

	Glossary: no changes, apart from the fact that the definitions of ‘Immediate packaging’ and ‘Outer packaging’ from PE 009-8 have been deleted in PE 009-10 as in practice these two terms were perceived as confusing because for non-investigational medicinal products the terms ‘primary packaging’ and ‘secondary packaging’ are commonly used
	Nil
	Nil

	Clauses 1 and 2: no change

	3. All personnel involved with investigational medicinal products should be appropriately trained in the requirements specific to these types of product.  
Even in cases where the number of staff involved is small, there should be, for each batch, separate people responsible for production and quality control.
4. The Authorised Person should ensure that there are systems in place that meet the requirements of GMP and have a broad knowledge of pharmaceutical development and clinical trial processes.  Guidance for the Authorised Person in connection with the certification of investigational medicinal products is given in paragraphs 38 to 41.
	3. All personnel involved with investigational medicinal  products should be appropriately trained in the requirements specific to these types of product.
4. The Authorised Person should in particular be responsible for ensuring that there are systems in place that meet the requirements of this Annex and should therefore have a broad knowledge of pharmaceutical development and clinical trial processes.  Guidance for the Authorised Person in connection with the certification of investigational medicinal products is given in paragraphs 38 to 41.
	Additional clarification on situations of small staff numbers, which was already required based on GMP Chapter 2;
Correction of error changing ‘Annex’ into ‘GMP’
	Nil

	Clauses 5 to 16: no change

	17. Production processes for investigational medicinal products are not expected to be validated to the extent necessary for routine production but premises and equipment are expected to be qualified.  For sterile products, the validation of sterilising processes should be of the same standard as for products authorised for marketing. Likewise, when required, virus inactivation/removal and that of other impurities of biological origin should be demonstrated, to assure the safety of biotechnologically derived products, by following the scientific principles and techniques defined in the available guidance in this area.
	17. Production processes for investigational medicinal products are not expected to be validated to the extent necessary for routine production but premises and equipment are expected to be validated.  For sterile products, the validation of sterilising processes should be of the same standard as for products authorised for marketing. Likewise, when required, virus inactivation/removal and that of other impurities of biological origin should be demonstrated, to assure the safety of biotechnologically derived products, by following the scientific principles and  techniques defined in the available guidance in this area.
	Correction of erroneous terminology: changing ‘validated’ into ‘qualified’
	Nil

	Clauses 18 to 25: no change

	Table 1 summarises the contents of articles 26-30 that follow.  The following information should be included on labels, unless its absence can be justified, e.g. use of a centralised electronic randomisation system:
1. name, address and telephone number of the sponsor, contract research organisation or investigator (the main contact for information on the product, clinical trial and emergency unblinding);
pharmaceutical dosage form, route of administration, quantity of dosage units, and in the case of open trials 1), the name/identifier and strength/potency;
the batch and/or code number to identify the contents and packaging operation;
a trial reference code allowing identification of the trial, site, investigator and sponsor if not given elsewhere; 
the trial subject identification number/treatment number and where relevant, the visit number;
the name of the investigator (if not included in (a) or (d));	 
directions for use (reference may be made to a leaflet or other explanatory document intended for the trial subject or person administering the product);
 “For clinical trial use only” or similar wording;
the storage conditions;
period of use (use-by date, expiry date or re-test date as applicable), in month/year format and in a manner that avoids any ambiguity. 
 “keep out of reach of children” except when the product is for use in trials where the product is not taken home by subjects.
1) For closed blinded trials, the labelling should include a statement indicating “placebo or [name/identifier] + [strength/potency]”.
	No change, apart from inclusion of a footnote under b)
	Clarification of a necessity to conduct the trial effectively
	Nil

	Clause 27: no change

	Clauses 28 to 30: no change, apart from a terminology change: replacing ‘immediate container’ by ‘primary packaging’ and ‘outer packaging’ by ‘secondary packaging’, in line with common terminology for non-investigational products

	31. Symbols or pictograms may be included to clarify certain information mentioned above. Additional information, warnings and/or handling instructions may be displayed 2).
2) E.g. labels for cytotoxic products or for products requiring special storage conditions
	No change, apart from inclusion of a footnote providing examples
	Clarification
	Nil

	Clause 32 to 35: no change

	36. Samples are retained to fulfil two purposes; firstly to provide a
sample for analytical testing and secondly to provide a specimen of the
finished product. Samples may therefore fall into two categories:  
Reference sample: a sample of a batch of starting material, packaging material, product contained in its primary packaging or finished product which is stored for the purpose of being analysed should the need arise. Where stability permits, reference samples from critical intermediate stages (e.g. those requiring analytical testing and release) or intermediates, which are transported outside of the manufacturer’s control should be kept.
Retention sample: a sample of a packaged unit from a batch of finished product for each packaging run/trial period. It is stored for identification purposes. For example, presentation, packaging, labelling, leaflet, batch number, expiry date should the need arise.
In many instances the reference and retention samples will be presented identically, i.e. as fully packaged units. In such circumstances, reference and retention samples may be regarded as interchangeable.
Reference and retention samples of investigational medicinal product, including blinded product should be kept for at least two years after completion or formal discontinuation of the last clinical trial in which the batch was used, whichever period is the longer.
Consideration should be given to keeping retention samples until the clinical report has been prepared to enable confirmation of product identity in the event of, and as part of an investigation into inconsistent trial results.
37. The storage location of Reference and Retention samples should be defined in a Technical Agreement between the sponsor and manufacturer(s) and should allow timely access by the competent authorities.
The reference sample should be of sufficient size to permit the carrying out, on, at least, two occasions, of the full analytical controls on the batch in accordance with the IMP dossier submitted for authorisation to conduct the clinical trial.
In the case of retention samples, it is acceptable to store information related to the final packaging as written or electronic records if such records provide sufficient information. In the case of the latter, the system should comply with the requirements of Annex 11./
	36. Samples of each batch of investigational medicinal product, including blinded product should be retained for the required periods. 
37. Consideration should be given to retaining samples from each packaging run/trial period until the clinical report has been prepared to enable confirmation of product identity in the event of, and as part of an investigation into inconsistent trial results.
	Providing additional clarification to what was already required following GMP Annex 19
	Nil

	Clause 38 to 42: no change

	43. Investigational medicinal products should remain under the control of the Sponsor until after completion of a two-step procedure: certification by the Authorised Person; and release following fulfilment of the relevant requirements.  The Sponsor should ensure that the details set out in the clinical trial application and considered by the Authorised Person are consistent with what is finally accepted by the Competent Authorities. Suitable arrangements to meet this requirement should be established. In practical terms, this can best be achieved through a change control process for the Product Specification File and defined in a Technical Agreement between the Authorised Person and the Sponsor. Both steps should be recorded and retained in the relevant trial files held by or on behalf of the sponsor. 
[44. Shipping of investigational products should be conducted according to instructions given by or on behalf of the sponsor in the shipping order.]
	43. Shipping of investigational products should be conducted according to instructions given by or on behalf of the sponsor in the shipping order.
44. Investigational medicinal products should remain under the control of the Sponsor until after completion of a two step release procedure: certification by the Authorised Person; and release following fulfilment of the relevant requirements.  The sponsor should ensure that these are consistent with the details actually considered by the Authorised Person.  Both releases should be recorded and retained in the relevant trial files held by or on behalf of the sponsor.
	Addition of a reference to what is finally accepted by the Competent Authorities, and an explanation on how this can be achieved
	Minor

	Clause 45  to 55: no change

	Table 1: no change, except for addition of explanatory footnotes and changing sequence of footnotes:
3For closed blinded trials, the labelling should include a statement indicating “placebo or [name/identifier] + [strength/potency]”.
4 The address and telephone number of the main contact for information on the product, clinical trial and for emergency unblinding need not appear on the label where the subject has been given a leaflet or card which provides these details and has been instructed to keep this in their possession at all times (§ 27).
[5 When the outer packaging carries the particulars listed in Article 26.
6 The address and telephone number of the main contact for information on the product, clinical trial and for emergency unblinding need not be included.]
7 Route of administration may be excluded for oral solid dose forms.
8 The pharmaceutical dosage form and quantity of dosage units may be omitted.
	1 The address and telephone number of the main contact for information on the product, clinical trial and for emergency unblinding need not appear on the label where the subject has been given a leaflet or card which provides these details and has been instructed to keep this in their possession at all times (§ 27).
2 The address and telephone number of the main contact for information on the product, clinical trial and for emergency unblinding need not be included.
3 Route of administration may be excluded for oral solid dose forms.
4 The pharmaceutical dosage form and quantity of dosage units may be omitted.
5When the outer packaging carries the particulars listed in Article 26.
	Bringing in line with the added footnote under clause 26 b)
	Nil
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