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Introduction

ABBREVIATIONS Practice The European Medicines Agency has recently revised its guidelines on quality, non-clinical and clinical aspects of Gene Therapy Medicinal Products (GTMPs text) and of medicinal products
GTMPs : Gene Therapy containing genetically modified cells (GMCMPs text), respectively in 2018 for the former and in 2020 for the latter. The latest revision has been particularly justified by the new
ATMPs : Advanced Therapy Medicinal Products developments in genome editing techniques, especially the wide use of the CRISPR-Cas technique, and with T-cells. Gene therapy medicinal product (GTMP) is a legal sub-category of
Medicinal Products ICH: International Council medicines among Advanced Therapy Medicinal Products (ATMPs). However, medicinal product containing genetically modified cells (GMCMP) is not explicitly mentioned as a legal sub-
Combined ATMPs : ATMPs  for Harmonisation of category under EU regulation n°1394/2007 on ATMPs. Nevertheless, both GTMPs and GMCMPs should be considered as ATMPs under European Union Law. On the one hand, quality
?.::;ggit:"égeﬁ #}Z‘::;JI device ;i;?rr:;ileﬁii::;ef:re:fjsr:;; issues have been raised for all ATMPs regarding the reproducibility of the manufacturing process given the variable character of the starting materials. On the other hand, there is an
Medicinal Products Use overlap in the scope of the aforementioned guidelines when medicinal products containing genetically modified cells are to be considered gene therapy medicinal products.
DP : Drug Product MPs : Medicinal Products What are the similarities and differences between the quality of gene therapy medicinal products and the quality of medicinal products containing genetically modified cells while both are
DS : Drug Substance TEPs : Tissue Engineered ATMPs?
EMA : European Medicines Products |
Agency . TSE: Transmissible This poster is based on a comparative analysis of the quality sections of the two above-mentioned texts. In a first systematic approach, we identified the similarities and the specificities of
gx;x;s;x::'g':al Efmcc)gslf;:)n;athies texts outlin.e (sub- s.ection.title.s). Then, we analysed conten’Fs through t.he.e.stablishmenjc .of.3 types of comparati\{e table§ using color codes: common t.itles, differe.n.t titles with similar
genetically modified cells  RCV: Replication Competent contents,. different titles V\.llth different contents in order to hlghllght 5|m.|lar|.t|es and. spguflcmes regarding the quality requirements between these two kinds of medicinal products when
GMP: Good Manufacturing Virus they are intended for use in humans and presented for marketing authorization applications. O ?:alﬁssif ATMPs

Common topics

Starting material

- Same amount of data for each starting material Other materials, reagents and excipients * Implementation of process parameters and control procedures for design &
* Controlled and optimal storage conditions ensuring maintenance of * Various materials covered, either as excipients with a wide * both changes in product/DP and starting materials/DS regarding manufacturing process
critical characteristics for intended use meaning, or as “other materials and reagents” in addition impact of any process change, * Clear definition of drug substance & production batch
* Listing + information on source (human, animal), quality and control of to excipients - appropriate comparability studies to compare pre- and post- . Demgnstration of.ab.sgnce of R.CV !oased on sgnsitive assays.
these materials « References to the European Pharmacopeia, but to different change product * Covering unintended variability resulting in quantitative and/or qualitative
GTMPs GMCMPs parts of chapter 5 e reference to ICH Q5SE, | differences in product/DS quality or impurities presence
. Establishment of seeds/ banks with + Tools used to genetically * To consider risk of transmitting agents causing TSE * justified choices of f:riteria/met.h(.)ds use for comparability testing, ‘ Empha5|st<|)qn numlﬁer of pjssages for cell production (GMCMPS) or between
e _ _ . . additional non-clinical/clinical studies e working seed/cell lot and vector production (GTMPs)
description of source, history and modify human/animal cells GTMPs GMCMPs «  Implicit (GTMPs) or explicit (GMCMPs) reference to risk-based approach
genetic stability * Typesofcells Complexing materials * Various materials including GTMPs GMCMPs guidelines
* Testing of RNA/.D.NA vectors, * Additional substances considered as excipients or excipients, materialsand . ishlights on complexed A o * Various manufacturing risks according to type of product,
BI;SAmlds or artificial chromosome combined with manlpuli’;e”i othgr materi.als reagents used for cell nucleid acids studies also to assess the nature/characteristics otr']czs:;c:;c;nrignmatrzrci:lsss& level of complexity of
+ Complexing materials * Various studies to be . . cuItu.re, « Specific manufacturing step impact of any observed : M gp _
) = . conducted for complexing transduction/transfection aRERrEE B SRR @ difference on the quality Purification process to be c.on5|dered
(nano]E)artlc!es, I|p|ds).used n- | materials, (non-viral, viral processes & subsequent manufacturer’s knowledge & attributes as it relates to * Seed/cell bank system to be established & controlled
;;Znu acturing = starting materias andiion cenventional) 5 DL experience with process & products’ safety & efficacy > e o [EHesl
adventitious agents * Specific attention to development data gained to Reference to Q&A on GTMPs GMCMPs
o recombinant proteins and determine impact of any comparability considerations o o o
use of structural nrocess change. ftor ATMPs Description dlstlngU|§h|ng * References to guidelines on GTMPs and cell-
components, and viral « Very detailed on comparability DS & DP manufacturing | | based MPs
* Rigourous characterization studies through development process safety studies for changes in process and process * Emphasis on C.eII prepzf\rat!on and culture
* Targeting both the medicinal product alone (i.e. DS= genetically manufacturing process of cqntrols * Focuson g.enetlc modification of ceI.Is as a
modified cells for GMCMPs) or in combination with a medical device : : recombinant starting materials * Different substrates to be manufacturing step affected by a variety of
* Use and description of a range of appropriately qualified molecular, 1 eall @i el & ir; used for production inputs
biological and immunological methods S VR T e o B s e ctive subftance/fin;shed . Prc?viding flow diagrams . Fur.t.her.manufacturing steps (includin.g
« To identify and quantify the levels of impurities +  Validation for transport Sl e RETTE sioesss to illustrate the purification process) other than genetic
* To address the risk deriving from insertional mutagenesis (GTMPs: for manufacturing route modification to be considered
e Test to show homogeneity (of the recombinant viral genome or performed at key intermediate stages) and
plasmid, for GTMPs) and genetic stability * Use of sufficient number  Reference to EMA « To be conducted for both types of products linked to Critical Quality Attributes
of consecutive production Guideline on human cell- * Retention samples should be stored for future
runs representative of based MPs GTMPs GMCMPs analysis
commercial scale * List of specific aspects to  Much more detailed * Only a few indications
GTMPs GMCMPs manufacturing process be considered, e.g., vector * Reference to ICH Q5C on Stability on stability studies
* Reference to ICH Q11 copy number testing of e Refence to the

e Demonstration of intended « Definition of degree of purity * Potential demonstration * Reference to guidelines on biotechnological/biological guideline on human * Release testing including performance analysis of quantity, identity, purity,
action of regulating, repairing, (percentage of genetically of ability of the process to GMP for ATMPs products cell-based medicinal impurities and potency
replacing, adding or deleting a modified cells) remove or inactivate any * Highlights on specific ~ « Different types of studies targeted: products only
genetic sequence (i.e. biological * Identity testing to detect presence helper, hybrid or cases: limited availability of real time stability studies and * Emphasis on GTMPs GMCMPs
activity) of specific cell population & replication competent cells/tissues, use of forced degradation studies are the quantitative : : — _

« Emphasis on data confirming: intended genetic modification viruses generated/used manufacturing platform, main ones, accelerated stability characterization . Comphance with ICH guidelines * Copy number of integrated vectors per
therapeutic gene sequence & before potency tests to determine during manufacture or use of certified automated studies may be complementary studies to be both e Setting of reference batch of transduced/transfected cell as read-out
genetic elements required for cells functional properties components of the equipment < To cover: DS, DP, any intermediate “stability indicative” I UCRRLI o) SIF EES7 ! [AEETIED | RIEETEe | Ol
selectivity/regulation/control of achieved by the genetic production system * Validation of storage and product stored during production, and “able to detect (with stability profile and ~ each batch of final product
the therapeutic sequence; modification, but also cell viability. ~ * Highlights on specific transport conditions if vector integrity, biological potency clinically meaningful el e storage conditiansiito s Emphasisan specnle product/process:

« Characterisation of the vector « Data on vector release/replication cases: use of scaled down occurrence of and strength, container-closure changes in the standa@se assays where genom.e—edlte.d pl.'oducts, ce.IIs
with specificities for viral competence, vector copy humber experiments, product intermediates’ storage system used, and proposed shelf- product”. approprlate: o transduced with replication defective
vectors, plasmids, complexed per transduced/transfected cell, subjected to hold times lives and storage conditions * D'SCUSS'.On' JUSt'f"Cat'on & . B vecjcor
nucleic acid vector, bacterial transduction/transfection & during manufacturing « Specificities emphasised for shelf- comparison of differences : Empha5|s on specific cases: ff)relgn
vectors, and transformed transgene expression efficiencies process life specifications, products SIS EERA [PIEIIEEte Ry Fen2ie ezl remeveel el e
bacteria. . Two specific cases targeted: T-cells « Validation of shipping and formulated with carrier or support release of commerua!I Ipatches frorTl final prOdUCt,.lmpOSSIblhty to

as an example, cells modified reconstitution materials, in-use stability of DP, and those used for clinical performing relea§e testing on a current
using genome-editing tools impact of transport conditions for development . product, exceptional two-§tep release
DS/DP with short term shelf life testing program

Specific topics
General information on Specifications of the

GTMPs : Vectors design & DS/DP/Pharmaceutical Reconstitution activities

Development Genetics GTM PS IR G M CM Ps

Discussion and Conclusion

Questionable cross-references between guidelines

» 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

More general approaches for GTMPs than for GMCMPs

e Starting Materials: tests to be conducted depend on product & production process (i.e. genetic 1) Some references to zcgmaaltisg:2?&?;2;”:;223';fjét\é;gjen:;’;g;Irgrii(glll)i:25%??]':;?;T?;iﬁ:qnaﬁlgﬁ;il DierellE s el SEiEh
manipulation for GMCMPs I I
P _ ) ) o ] , other gUIde“neS appear * Regarding characterization: section 3.4 of Part IV of Annex | to Directive 2001/83/EC on Specific requirements
e Manufacturing process: While the GTMPs text distinguishes manufacturing process and process controls only in the GTMPs text for ATMPs containing devices

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.

e Quality controls: Possibility to use reference batch for GTMPs assays standardization seems not possible
for GMCMPs targeting distinct product/process/case

while they are relevant * Regarding Process validation: ICHQ11 Development and manufacture of drug substances (chemical entities
and biotechnological/biological entities)
to GMCMPs e Regarding Quality Controls: ICH guidelines in general

* Regarding Stability Studies: ICH Q5C Stability testing of biotechnological/biological products

Changes in the manufacturing process as the topic with most similarities

Developers may not be aware of existing

e The main difference between the two texts is that the GMCMPs text is more detailed than the GTMPs one relevant useful guidelines
regarding comparability studies

e 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.

* Reference to the Cell-based MPs text
2) While GMCMPs can be both GTMPs or £ et GRS e regere g 3) Some references to * Regarding Process validation:

h e i > el 3ard
CTMPs, the GMCMPs text refers more to characterization, plocess yalldatior; other guidelines appear Guidelines on GMP for ATMPs

and stability studies : :
ideli - . e Regarding Changes in the
the guidelines on Cell-based MPs than to IS S only in the GMCMPs text manufacturing process: Q&A on

the GTMPs text & GTMPs text regarding while they are relevant comparability considerations for

e It appears there is a close link between characterisation and release criteria, but it is explicitly mentioned manufacturing process to GTMPs ATMPs

only in GMCMPs text.

It implies the wrong feeling that GMCMPs

will be more often qualified as Cell-based A later date of adoption

e The GTMPs text has sections dedicated to the specifications of DS, DP, and pharmaceutical development. MPs: the GMCMPs text has been revised, _ .
However, specifications appear disseminated within the GMCMPs text. Interestingly, the word especially to cover T-Cells but authorised can explain this absence
“specification” appears only 3 times in the GMCMPs text, and 2 times only in the quality part for “release ATMPs based on T-cells (Yescarta, Kymriah, for the Q&A on
specification” regarding changes in the manufacturing process of recombinant starting material, and Tecartus) have been classified as GTMPs: comparability

characterization. more balanced reference to both GTMPs &
Cell-based MPs texts would be necessary.

considerations for
ATMPs
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