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References Common topics

Starting material

• Same amount of data for each starting material • Controlled and optimal storage conditions ensuring maintenance of critical characteristics for intended use • Listing + information on source (human, animal), quality and control of these materials

GTMPs GMCMPs 

Quality Controls

• Release testing including performance analysis of quantity, identity, purity, impurities and potency

GTMPs GMCMPs

• Compliance with ICH guidelines • Setting of reference batch of vector of assigned potency (with stability profile and relevant storage conditions) to standardise assays where appropriate. • Discussion, justification & comparison of differences between tests proposed for release of commercial batches and those used for clinical development .

• Copy number of integrated vectors per transduced/transfected cell as read-out for safety and potency to be tested on each batch of final product • Emphasis on specific product/process: genome-edited products, cells transduced with replication defective vector • Emphasis on specific cases: foreign genetic material removed/eliminated from final product, impossibility to performing release testing on a current product, exceptional two-step release testing program

Stability studies

• To be conducted for both types of products GTMPs GMCMPs

• Much more detailed 

Specific topics

GTMPs GMCMPs

General information on GTMPs : Vectors design & Development Genetics

Specifications of the DS/DP/Pharmaceutical development

Reconstitution activities

ATMPs

Cell Therapy MPs/ Tissue engineered MPs

Gene Therapy MPs Combined ATMPs

MPs containing genetically modified cells

Scope of analysis

Q U A L I T Y

2) While GMCMPs can be both GTMPs or CTMPs, the GMCMPs text refers more to the guidelines on Cell-based MPs than to the GTMPs text 3) Some references to other guidelines appear only in the GMCMPs text while they are relevant to GTMPs 

Questionable cross-references between guidelines

More general approaches for GTMPs than for GMCMPs

• Starting Materials: tests to be conducted depend on product & production process (i.e. genetic manipulation for GMCMPs) • Manufacturing process: While the GTMPs text distinguishes manufacturing process and process controls of DS and DP, the GMCMPs text focus on cell preparation and culture, and genetic modification as main manufacturing step although further steps are also considered. • Quality controls: Possibility to use reference batch for GTMPs assays standardization seems not possible for GMCMPs targeting distinct product/process/case

Changes in the manufacturing process as the topic with most similarities

• The main difference between the two texts is that the GMCMPs text is more detailed than the GTMPs one regarding comparability studies

Process validation as the topic with most differences

• One of the most significant differences is that "reconstitution" is not part of the manufacturing process to be validated for GMCMPs by opposition to GTMPs. It is only mentioned 3 times in the GTMPs text while it is a dedicated specific section for GMCMPs.

Link between characterization & release criteria

• It appears there is a close link between characterisation and release criteria, but it is explicitly mentioned only in GMCMPs text.

Specifications highlighted for GTMPs only

• The GTMPs text has sections dedicated to the specifications of DS, DP, and pharmaceutical development. However, specifications appear disseminated within the GMCMPs text. Interestingly, the word "specification" appears only 3 times in the GMCMPs text, and 2 times only in the quality part for "release specification" regarding changes in the manufacturing process of recombinant starting material, and characterization.

  on the quality, non-clinical and clinical aspects of gene therapy medicinal products, 22 March 2018 EMA/CAT/80183/2014. EMA, Guideline on quality, non-clinical and clinical aspects of medicinal products containing genetically modified cells, 12 November 2020. EMA/CAT/GTWP/671639/2008 Rev. 1 -corr. EMA, CHMP, Human cell-based medicinal products, 21 May 2008, EMEA/CHMP/410869/2006. EMA, ICH Q5C Quality of Biotechnological Products: Stability testing of biotechnological/biological products, July 1996, CPMP/ICH/138/95. EMA, ICH Q5D Quality of Biotechnological Products: Derivation and Characterisation of Cell Substrates Used for Production of Biotechnological/Biological Products, March 1998, CPMP/ICH/294/95. EMA, ICH Q5E Step 5 Comparability of biotechnological/biological products, June 2005, CPMP/ICH/5721/03. EMA, ICH Q11, Development and manufacture of drug substances (chemical entities and biotechnological/biological entities), November 2012, EMA/CHMP/ICH/425213/2011. EMA, Questions & Answers on comparability considerations for advanced therapy medicinal products (ATMP), 6 December 2019, EMA/CAT/499821/2019.

••

  Implementation of process parameters and control procedures for design & manufacturing process • Clear definition of drug substance & production batch • Demonstration of absence of RCV based on sensitive assays. • Covering unintended variability resulting in quantitative and/or qualitative differences in product/DS quality or impurities presence • Emphasis on number of passages for cell production (GMCMPs) or between the working seed/cell lot and vector production (GTMPs) • Implicit (GTMPs) or explicit (GMCMPs) reference to risk-based approach guidelines • Various manufacturing risks according to type of product, nature/characteristics of the starting materials & level of complexity of manufacturing process • Purification process to be considered • Seed/cell bank system to be established & controlled • Reference to ICHQ5D GTMPs GMCMPs • Description distinguishing DS & DP manufacturing process and process controls • Different substrates to be used for production • Providing flow diagrams to illustrate the manufacturing route • References to guidelines on GTMPs and cellbased MPs • Emphasis on Cell preparation and culture • Focus on genetic modification of cells as a manufacturing step affected by a variety of inputs • Further manufacturing steps (including purification process) other than genetic modification to be considered • In-process controls very detailed (to be performed at key intermediate stages) and linked to Critical Quality Attributes • Retention samples should be stored for future analysis Characterisation • Rigourous characterization studies through development process • Targeting both the medicinal product alone (i.e. DS= genetically modified cells for GMCMPs) or in combination with a medical device • Use and description of a range of appropriately qualified molecular, biological and immunological methods • To identify and quantify the levels of impurities • To address the risk deriving from insertional mutagenesis (GTMPs: for viral vectors) • Test to show homogeneity (of the recombinant viral genome or plasmid, for GTMPs) and genetic stability GTMPs GMCMPs • Demonstration of intended action of regulating, repairing, replacing, adding or deleting a genetic sequence (i.e. biological activity) • Emphasis on data confirming: therapeutic gene sequence & genetic elements required for selectivity/regulation/control of the therapeutic sequence; • Characterisation of the vector with specificities for viral vectors, plasmids, complexed nucleic acid vector, bacterial vectors, and transformed bacteria. Definition of degree of purity (percentage of genetically modified cells) • Identity testing to detect presence of specific cell population & intended genetic modification before potency tests to determine cells functional properties achieved by the genetic modification, but also cell viability. • Data on vector release/replication competence, vector copy number per transduced/transfected cell, transduction/transfection & transgene expression efficiencies • Two specific cases targeted: T-cells as an example, cells modified using genome-editing tools Process validation

•

  Reference to the Cell-based MPs text & not to GTMPs text regarding characterization, process validation, and stability studies • Reference to both Cell-based MPs text & GTMPs text regarding manufacturing process It implies the wrong feeling that GMCMPs will be more often qualified as Cell-based MPs: the GMCMPs text has been revised, especially to cover T-Cells but authorised ATMPs based on T-cells (Yescarta, Kymriah, Tecartus) have been classified as GTMPs: more balanced reference to both GTMPs & Cell-based MPs texts would be necessary.

•

  Regarding Other materials, reagents and excipients: Guideline on Excipients in the Dossier for Application for Marketing Authorisation of a medicinal product, Note for Guidance on minimising the risk of transmitting animal spongiform encephalopathy agents, ICH Q5A(R1) on Quality of biotechnological products: viral safety evaluation of biotechnology products derived from cell lines of human or animal origin • Regarding characterization: section 3.4 of Part IV of Annex I to Directive 2001/83/EC on Specific requirements for ATMPs containing devices • Regarding Process validation: ICHQ11 Development and manufacture of drug substances (chemical entities and biotechnological/biological entities) • Regarding Quality Controls: ICH guidelines in general • Regarding Stability Studies: ICH Q5C Stability testing of biotechnological/biological products Developers may not be aware of existing relevant useful guidelines

  References to the European Pharmacopeia, but to different parts of chapter 5 • To consider risk of transmitting agents causing TSE
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