3.2.S.2. Manufacture [ {Drug Substance Name}, {Manufacturer} ]

2. DESCRIPTION OF MANUFACTURING PROCESS AND
PROCESS CONTROLS [{DRUG SUBSTANCE NAME},
{MANUFACTURER}]

The description of the drug substance manufacturing process represents the applicant’s
regulatory commitment for the manufacture of the drug substance. Information should be
provided to adequately describe the manufacturing process and process controls. For example:

For NCE:

A flow diagram of the synthetic processes should be provided that includes molecular formulas,
weights, yield ranges, chemical structures of starting materials, intermediates, reagents, and drug
substance reflecting stereochemistry, and that identifies operating conditions and solvents.

A sequential procedural narrative of the manufacturing process should be submitted. The
narrative should include, for example, quantities of raw materials, solvents, catalysts and
reagents reflecting the representative batch scale for commercial manufacture, identification of
critical steps, process controls, equipment, and operating conditions (eg, temperature, pressure,
pH, time).

Alternate processes should be explained and described with the same level of detail as the
primary process. Reprocessing steps should be identified and justified. Any data to support this
justification should be either referenced or filed in 3.2.S.2.5.

For Biotech:

Information should be provided on the manufacturing process, which typically starts with vials
of the cell bank and includes cell culture, harvests, purification and modification reactions,
filling, storage, and shipping conditions.

Batches and scale definition

An explanation of the batch numbering system, including information regarding any pooling of
harvests or intermediates, and batch size or scale should be provided.

Cell culture and harvest

A flow diagram should be provided that illustrates the manufacturing route from the original
inoculum (eg, cells contained in one or more vials of the working cell bank) up to the last
harvesting operation. The diagram should include all steps (ie, unit operations) and
intermediates. Relevant information for each stage, such as population doubling levels, cell
concentration, volumes, pH, cultivation times, holding times, and temperature should be
included. Critical steps and critical intermediates for which specifications are established (as
mentioned in 3.2.S.2.4) should be identified.

A description of each process step in the flow diagram should be provided. Information should
be included, for example, on scale; culture media and other additives (provide details in 2.3.S);
major equipment (provide details in Appendix 3.2.A.1); and process controls, including in-
process tests and operational parameters, process steps, equipment, and intermediates with
acceptance criteria (provide details in 3.2.S.2.4). Information on procedures used to transfer
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material between steps, equipment, areas, and buildings, as appropriate, and on shipping and
storage conditions should be provided. (Provide details on shipping and storage in 3.2.S.2.4.)

Purification and modification reactions

A flow diagram should be provided that illustrates the purification steps (ie, unit operations)
from the crude harvests up to the step preceding filling of the drug substance. All steps and
intermediates and relevant information for each stage (eg, volumes, pH, critical processing time,
holding times, temperatures and elution profiles, selection of fraction, and storage of
intermediate, if applicable) should be included. Critical steps for which specifications are
established as mentioned in 3.2.S.2.4 should be identified.

A description of each process step (as identified in the flow diagram) should be provided. The
description should include information on, for example, scale, buffers, and other reagents
(provide details in 3.2.S.2.3), major equipment (provide details in Appendix 3.2.A.1), and
materials. For materials such as membranes and chromatography resins, information for
conditions of use and reuse also should be provided. (Provide equipment details in Appendix
3.2.A.1; provide validation studies for the reuse and regeneration of columns and membranes in
3.2.S.2.5) The description should include process controls (including in-process tests and
operational parameters) with acceptance criteria for process steps, equipment, and intermediates.
(Provide details in 3.2.S.2.4.)

Reprocessing procedures with criteria for the reprocessing of any intermediate or the drug
substance should be described. (Provide details in 3.2.S5.2.5.)

Information on procedures used to transfer material between steps, equipment, areas, and
buildings, as appropriate, and on shipping and storage conditions should be provided (provide
details on shipping and storage in 3.2.S.2.4).

Filling, storage and transportation (shipping)

A description of the filling procedure for the drug substance, process controls (including in-
process tests and operational parameters), and acceptance criteria should be provided (provide
details in 3.2.S.2.4). The container closure systems used for storage of the drug substance
(3.2.S.6.) and storage and shipping conditions for the drug substance should be described.

Reference ICH guidances Q5SA, Q5B, and Q6B.
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Guidance on Using this template

		Typographical Conventions



		Black Text

		Text (mostly headings) that agency reviewers are expecting to see in your document, based on the ICH guidances and EMEA guidelines.



		Red Text

		General guidance and instructions to authors, taken from ICH guidances and EMEA guidelines. Use this text to help you develop the appropriate content for your document. Can be turned on or off using the Show or Hide Hidden Text button on the StartingPoint toolbar.



		Highlighted Yellow Text

		Sample Text – wording or tabular format suggested by Octagon Research Solutions, based on our experience and best practices. To use this text, remove highlighting and use, modify or replace as necessary.



		{Shaded Text in Curly Brackets}

		Document Information field. Press the Document Information button, replace default values with those required in your document, and click ‘Update’. 



		Helpful Word Tips



		Keeping track of styles

		2003: Tools\Options\View\Style Area Width = 1”, then use Normal view
2007: [image: ]\Word Options\Advanced\Display\Style Area...= 1”, then use Normal view



		Keeping track of Document Information & auto-numbered caption fields

		2003: Tools\Options\View\Field Shading = Always
2007: [image: ]\Word Options\Advanced\Show Document Content\ Field Shading = Always



		Ensuring Instructional Text appears when a template is first opened

		2003: Tools\Options\View\Formatting Marks - Check “Hidden Text” or “All”
2007: [image: ]\Word Options\Display – Check “Hidden Text” or “Show all…”



		Helpful Toolbar Hints



		[image: ]

		Most commonly used heading styles. Click once, enter heading text and click enter. Next line will automatically be in C-Body Text style. More styles are available in the regular MS Word Style menu.

Note: You only need to hit Enter once. Line and paragraph spacing are controlled by the predefined styles.



		[image: ]

		Regular body text and indented text buttons. Use for most text other than headings.



		[image: ]

		Numbered, lettered and bulleted list buttons. Use these in preference to those on the regular MS Word toolbar, to ensure consistent formatting across all documents in your regulatory submission.



		[image: ]

		Cross-reference button. Use to refer to tables, figures and sections. Don’t use regular MS Word command Insert\Reference\Cross-reference.



		[image: ]

		Page layout buttons. Use when working with landscape pages and/or A4 page format.



		[image: ]

		Document Information button. Use to update Document Information fields in your document.



		[image: ][image: ]

		Symbol buttons. Use these symbols in preference to others, since they are known to render correctly to PDF. Only use the “Insert Symbol” command in MS Word for symbols not included on the toolbar.



		[image: ]

		Paste Unformatted Text button. Use to paste text from other documents. Note: Do not use with tables.



		[image: ]

		Hidden text buttons. Use to hide/show Instructional Text, and to delete it at document finalization.



		[image: ]

		Buttons to insert a properly formatted, hyperlinked TOC, List of Tables and List of Figures



		[image: ]

		Document Validation button. Use to check your document for correct styles, fonts, margins, etc.



		Document Finalization 



		1. Ensure all sample (yellow highlighted) text has been either converted to black text or deleted. 

1. Update the TOC, LOT and LOF. Ensure all sections, tables and figures are correctly numbered.

1. Use the Delete Hidden Text button to delete all hidden (instructional) text from your document.

1. Ensure all comments and track changes have been appropriately removed.

1. Run a Document Validation check to confirm all styles, formatting, margins, etc are correct.





Do Not Modify.

Do not modify 

The C-Heading 1 above has been created and hidden in order to get the document’s first heading, below, to be numbered properly. The heading below is intentionally numbered with just the last digit of the CTD section, with the parent CTD section number and title in the header, per the “Guidance for Industry: Granularity Document, Annex to M4 Organization of the CTD.” 

Do not modify the heading numbering below. As the document is being finalized, this hidden text can be deleted and the heading numbering will remain correct.

1. Description of Manufacturing Process and Process Controls [{Drug Substance Name}, {Manufacturer}]



The description of the drug substance manufacturing process represents the applicant’s regulatory commitment for the manufacture of the drug substance.  Information should be provided to adequately describe the manufacturing process and process controls.  For example:  

For NCE:

A flow diagram of the synthetic processes should be provided that includes molecular formulas, weights, yield ranges, chemical structures of starting materials, intermediates, reagents, and drug substance reflecting stereochemistry, and that identifies operating conditions and solvents.

A sequential procedural narrative of the manufacturing process should be submitted. The narrative should include, for example, quantities of raw materials, solvents, catalysts and reagents reflecting the representative batch scale for commercial manufacture, identification of critical steps, process controls, equipment, and operating conditions (eg, temperature, pressure, pH, time).

Alternate processes should be explained and described with the same level of detail as the primary process. Reprocessing steps should be identified and justified. Any data to support this justification should be either referenced or filed in 3.2.S.2.5.

For Biotech:

Information should be provided on the manufacturing process, which typically starts with vials of the cell bank and includes cell culture, harvests, purification and modification reactions, filling, storage, and shipping conditions.

Batches and scale definition

An explanation of the batch numbering system, including information regarding any pooling of harvests or intermediates, and batch size or scale should be provided.

[bookmark: _GoBack]Cell culture and harvest

A flow diagram should be provided that illustrates the manufacturing route from the original inoculum (eg, cells contained in one or more vials of the working cell bank) up to the last harvesting operation. The diagram should include all steps (ie, unit operations) and intermediates. Relevant information for each stage, such as population doubling levels, cell concentration, volumes, pH, cultivation times, holding times, and temperature should be included. Critical steps and critical intermediates for which specifications are established (as mentioned in 3.2.S.2.4) should be identified.

A description of each process step in the flow diagram should be provided. Information should be included, for example, on scale; culture media and other additives (provide details in 2.3.S); major equipment (provide details in Appendix 3.2.A.1); and process controls, including in-process tests and operational parameters, process steps, equipment, and intermediates with acceptance criteria (provide details in 3.2.S.2.4). Information on procedures used to transfer material between steps, equipment, areas, and buildings, as appropriate, and on shipping and storage conditions should be provided. (Provide details on shipping and storage in 3.2.S.2.4.)

Purification and modification reactions

A flow diagram should be provided that illustrates the purification steps (ie, unit operations) from the crude harvests up to the step preceding filling of the drug substance. All steps and intermediates and relevant information for each stage (eg, volumes, pH, critical processing time, holding times, temperatures and elution profiles, selection of fraction, and storage of intermediate, if applicable) should be included. Critical steps for which specifications are established as mentioned in 3.2.S.2.4 should be identified.

A description of each process step (as identified in the flow diagram) should be provided. The description should include information on, for example, scale, buffers, and other reagents (provide details in 3.2.S.2.3), major equipment (provide details in Appendix 3.2.A.1), and materials. For materials such as membranes and chromatography resins, information for conditions of use and reuse also should be provided. (Provide equipment details in Appendix 3.2.A.1; provide validation studies for the reuse and regeneration of columns and membranes in 3.2.S.2.5) The description should include process controls (including in-process tests and operational parameters) with acceptance criteria for process steps, equipment, and intermediates. (Provide details in 3.2.S.2.4.)

Reprocessing procedures with criteria for the reprocessing of any intermediate or the drug substance should be described. (Provide details in 3.2.S.2.5.)

Information on procedures used to transfer material between steps, equipment, areas, and buildings, as appropriate, and on shipping and storage conditions should be provided (provide details on shipping and storage in 3.2.S.2.4).

Filling, storage and transportation (shipping)

A description of the filling procedure for the drug substance, process controls (including in-process tests and operational parameters), and acceptance criteria should be provided (provide details in 3.2.S.2.4). The container closure systems used for storage of the drug substance (3.2.S.6.) and storage and shipping conditions for the drug substance should be described.

Reference ICH guidances Q5A, Q5B, and Q6B.
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