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Cell and Gene Therapies Discussion Group (CGTDG)

v CGTDG

Cell and Gene Therapies Discussion Group

The Remit of the ICH Cell and Gene Therapies Discussion Group (CGTDG) e D
ndorse: ocument
has been endorsed by the ICH Management Committee in May 2023,

The CGTDG will serve as a technical discussion forum for issues related to %% CGTDG Remit
ICH harmonisation efforts in the field of CGT products. The CGTDG will

develop a holistic CGT roadmap within the scope of modalities identified

8| CGTDG Work Plan

below, including prioritisation of areas of most need for harmonisation WG list
whereby technical consensus can be achieved with specific
recommendations for new guideline development or revisions to existing

ICH Guidelines

Rapporteur: Dr. Kathleen Francissen (BIO)

Regulatory Chair: Dr. Melanie Eacho (FDA, United States)
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ICH HARMONISED TRIPARTITE GUIDELINE

VIRAL SAFETY EVALUATION OF BIOTECHNOLOGY {ﬂ]fd. J? * -I' _t’ )l/ / 7

PRODUCTS DERIVED FROM CELL LINES OF HUMAN OR
ANIMAL ORIGIN

Q5A(R1)

Current Step 4 version
dated 23 September 1999
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This Guideline has been developed by the appropriate ICH Expert Working Group and
has been subject to consultation by the regulatory parties, in accordance with the ICH
Process. At Step 4 of the Process the final draft is recommended for adoption to the
regulatory bodies of the European Union, Japan and USA.
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Section 1 Introduction Major Changes

Section 2 Potential Sources of Viral Contamination Minor Changes

Section 3 Cell Line Qualification: Testing for Viruses Major Changes

Section 4 Testing for Viruses for Unprocessed Bulk Major Changes

Section 5 Rationale and Action Plan for Viral Clearance Studies and Major Changes
Virus Tests on Purified Bulk

Section 6 Evaluation and Characterisation of Viral Clearance Major Changes
Procedures

Section 7 Points to Consider for Continuous Manufacturing _

Section 8 Summary Minor Changes

Section 9 Glossary Major Changes

Section 10 References _
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Annex 1 The Choice Of Viruses For Viral Clearance Studies Minor
Changes

Annex 2 Statistical Considerations For Assessing Virus And Virus Minor
Reduction Factors Changes

Annex 3 Calculation Of Reduction Factors In Studies To Determine Viral Minor
Clearance Changes

Annex 4 Calculation Of Estimated Particles Per Dose Minor
Changes

Annex 5 Examples Of Prior Knowledge Including In-house Experience
To Reduce Product-specific Validation Effort

Annex 6 Genetically-engineered Viral Vectors And Viral Vector-Derived -

Products

|[HAnnex1!Z BB
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Included: Included:
e Products derived from in vitro cell culture: e Products derived from in vitro cell culture:
e Interferons e Cytokines
e Monoclonal antibodies e Monoclonal antibodies
e Recombinant DNA-derived products e Recombinant DNA-derived products
¢ Recombinant subunit vaccines ¢ Recombinant subunit vaccines
e Products derived from hybridoma cells e Genetically-engineered viral vectors and viral

grown in vivo as ascites vector derived products provided they are
amenable to viral clearance

o e.g., Virus Like Particles (VLPs) and

protein subunits

DAIANYEZ—D55

Excluded: | Excluded: | RE~NFBEZTIZYIT SO RARELLO
e |nactivated vaccines e [nactivated vaccines
o All live vaccines containing self-replicating ¢ All live vaccines containing self-replicating
agents agents
e Genetically-engineered live vectors e Products derived from hybridoma cells grown

in vivo as ascites

o Genetically-engineered viral vectors provided
they are not amenable to virus clearance

e Cell therapies
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Included: Included:
e MAbs e MAbs
e Recombinant proteins e Recombinant proteins
¢ Recombinant subunit vaccines e Recombinant subunit vaccines
e Certain vaccines e Certain vaccines
e Interferons o Cytokines — o N V4B
e AAV and adenovirus helper AAV TT/BJ\EH:@’“LZ/\OQ
e Baculovirus produced VLP vaccines and
gene therapies e.g., baculovirus expressed
AAV
e Protein subunits expressed in baculovirus
Excluded: Excluded:
¢ Inactivated viral vaccines ¢ Inactivated viral vaccines
¢ Live attenuated vaccines: Measles, Mumps, ¢ Live attenuated vaccines: Measles, Mumps,
Rubella Rubella

e Lentivirus, AAV, and adenovirus vectors
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6.1 Introduction

Advances in biotechnology have led to the emergence of new and advanced production
platforms expressing new product types manufactured using characterised cell banks of human
or animal origin (i.e., avian, mammalian. or insect). The scope of Annex 6 includes genetically
engineered viral vectors and viral-vector derived products that can be produced using helper-
virus and viral vectors for protein expression (collectively referred to as production viruses) or
from stable or transient transfected cell lines. The products included here are those amenable to
viral clearance based on the Bhvsicochemical EroBerties of the Broduct. These products include | g — B2 488 = = - =
protein subunits and VLPs that are produced using baculovirus/insect cells. nanoparticle-based [ B8 BICH %é—’—i Z.'d‘ [ZOAILRIYT S ZI*;&
protein vaccines, and viral vector products such as AAV. These vectors may be applied in vivo EQEF%% l:ll:ll:l =] ':BEE o
or ex vivo. l

Viral safety and contamination controls of new product types should be assured through the
application of a comprehensive program of material sourcing, virus testing at appropriate steps

of the manufacturing process and removal and/or inactivation of adventitious viruses and ﬁiiﬁiﬁll (%Eéhtlﬁﬁ*—k '74)1:17')73‘/7(1*%
production viruses by the manufacturing process. If viral clearance is limited, viral safety | FFRERD VA IRE EiniR) [FcnEzETEEL,
should focus on the testing and control of the raw materials and reagents and the manufacturing AR TSR Bﬂﬁfﬁﬁ)é%ﬁ (% fﬁO)Z’D [4E = ,&-

process. L CTHEEMBAE T THI LA,
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ANNEX 6: GENETICALLY ENGINEERED VIRAL VECTORS AND VIRAL
VECTOR-DERIVED PRODUCTS

6.1 Introduction

Advances in biotechnology have led to the emergence of new and advanced production
platforms expressing new product types manufactured using characterised cell banks of human
or animal origin (i.e.. avian. mammalian, or insect). The scope of Annex 6 includes genetically
engineered viral vectors and viral-vector derived products that can be produced using helper-
virus and viral vectors for protein expression (collectively referred to as production viruses) or
from stable or transient transfected cell lines. The products included here are those amenable to
viral clearance based on the physicochemical properties of the product. These products include
protein subunits and VLPs that are produced using baculovirus/insect cells, nanoparticle-based
protein vaccines, and viral vector products such as AAV. These vectors may be applied in vive
or ex vivo.

Table A-5: Virus Tests that Should Be Performed at Applicable Stages

Test

MCB, WCB,

= =
Virus Seeds'

Unprocessed Bulk

Drug Substance

DAIVAS—FDEHDBAREIL

Cells at the (Harvest) (purified bulk)
LIVCA
Test for adventitious viruses
In vitro Assaysor | See Table 1 of - i _
NGS *® main guideline ‘
In vivo Assays or e _zj =
NGS® ‘
Tests for Specific
Virus® b + -

Test for Retrovirus and Endogenous virfis, Production virus and Repl

fcation competent virus, as applicable

Retrovirus and

See Table 1 of

Endogenous main guideline + 4.j :
Virus
Production Virus - - +e Le
Replication -

P = 4+t 4f +f

Competent Virus

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved.
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ANNEX 6: GENETICALLY ENGINEERED VIRAL VECTORS AND VIRAL
VECTOR-DERIVED PRODUCTS

6.1 Introduction

Advances in biotechnology have led to the emergence of new and advanced production
platforms expressing new product types manufactured using characterised cell banks of human
or animal origin (i.e.. avian. mammalian, or insect). The scope of Annex 6 includes genetically
engineered viral vectors and viral-vector derived products that can be produced using helper-
virus and viral vectors for protein expression (collectively referred to as production viruses) or
from stable or transient transfected cell lines. The products included here are those amenable to
viral clearance based on the physicochemical properties of the product. These products include
protein subunits and VLPs that are produced using baculovirus/insect cells, nanoparticle-based
protein vaccines, and viral vector products such as AAV. These vectors may be applied in vive
or ex vivo.

Table A-5: Virus Tests that Should Be Performed at Applicable Stages

Test

MCB, WCB,

Virus Seeds’

Unprocessed Bulk

Drug Substance

DA IVANG Z—{ERFRD
TENEEARDERSEE

Virus®

Cells at the (Harvest) (purified bulk)
LIVCA
Test for adventitious viruses
In vitro Assaysor | See Table 1 of - i
NGS *® main guideline
In vivo Assays or 18 g )
NGS®
Tests for Specific
-k - -

Test for Retrovirus and Endogenous virus, Production virus and Replication competent virus, as applicable

Retrovirus and

See Table 1 of

Competent Virus

Endogenous main guideline + 4.j :
Virus

Production Virus = - +e Le
Replication ) L o Lt

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved.
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6.3 Viral Clearance

The risk of contamination with adventitious viruses, endogenous viruses and residual
production viruses should be mitigated following the general principles of this guideline to the
extent possible. Some viral-vector products such as AAVs are amenable to viral clearance steps,
assuring adventitious and production viral clearance (inactivation or removal).

The viral safety of these products may also rely on closed processing, testing and other
preventative controls (see Sections 2.2, 3, and 4). Viral clearance steps during production may
not achieve the same robustness as for recombinant proteins, therefore viral safety of the
products should be supported by a risk assessment.

DAIWARD)T S0 ADTEBENMDIEIRZ 2 O FICRITGEWGEE X
tDREERZEZRFA LI LT, VAV EZERT DDELH D,
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3.2.5.2 Next Generation Sequencing

NGS (also known as high-throughput sequencing) is available with demonstrated capabilities
for broad virus detection. NGS can provide defined sensitivity and breadth of virus detection
and can reduce animal use and testing time. Non-targeted NGS can replace the in vivo tests with

broad virus detection for unknown or unexpected virus species without a head-to-head
comparison.

. TACG
Extracted genome Emulsion PCR TT=—0O TOOOO

I ! TA=—O + AOOOO
X OO ‘ TC=—0 cOOO00
‘ >K* T6—0 GO000

‘ etc.

Sequencing by ligation

Fragmentation
; Luciferase
,o<_~,0< »COF * T PP AT ity
e 3 K K Bri

dging PCR \/k
‘ ‘ D @ H Pyrosequencing

Adapter Ligation

‘ =S 1H
S Reversible Terminator Sequencing ——=CC_

—’ 2 H+
) =——GGG | ...
—— (@] Removed @)
— Adapters —GCCd —0 — GA<TD Proton detection sequencing
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Use of NGS can be considered for characterisation of the cell line or testing of the cell bank.,
virus seed or unprocessed bulk harvest. This can be particularly useful in case of assay
interference as a result of lack of effective neutralization of the viral vector (see Annex 6) or : . : : .

toxicity caused by the ploduct or medn components. In such applications, NGS can be applled v Genomlcs’ transcrlptomICS, or viromics

to analyse gl : (lans — | v' Extract from cells or culture supernatant
encapsidated viral genomes (viromics). When ana1y2111° cell culture-derived materials, nuclelc ; ] !

acids prepared from cells are used for genomics and transcriptomics while cell culture The rationale for selection should be pI’OVIdeS
supernatants or cell free virus preparations are used for the viromics. The rationale for selecting
these different strategies should be provided.

When applying NGS for sensitive and broad detection of known and novel viruses, there are

several critical steps in the NGS workflow for consideration: (1) sample pre-treatment (when Shou Id be evaluated

performed) and virus enrichment steps that may be needed to maxmse virus detection based v Sample Pre-treatment
on the type of sample material: (2) efficiency of viral nucleic acid extraction (from enveloped . . . .
Viral nucleic acid extraction

v
a suitable seguencmo E]attom 1 for sensm\e ums detection: and [€))] bioinformatics ana]xsls v Sequ en Cin g p| atform
against a database with diverse 1e]31esemat10n of viral sequences of different viral families using L ! .
v Bioinformatic analysis

and nonenveloped particles) and library preparation (DNA and RNA viruses): (3) selection of

strategies for broad virus detection. A follow up strategy may be needed to confirm the detection

of a virus specific signal to distinguish from non-viral sequences that could be present in the
database. —

Suitable reference materials should be used for method qualification and validation to evaluate Refe rence V| ruse S?
performance of the different steps involved in the workflow and to demonstrate sensitivity.
specificity. and breadth of virus detection. This can include using currently available reference
virus reagents/panels which contain viruses of distinct physical (size, enveloped and non-
enveloped). chemical (low. medium. and high resistance), and genomic (DNA, RNA. double- —
and single-stranded. linear, circular) characteristics to evaluate the performance of the entire
NGS workflow or specific steps. A comprehensive viral database should be used with diverse
viral sequences for broad virus detection. Other types of reference materials may be used to
evaluate the specific technical and bioinformatic steps.

Size

Enveloped or Non-enveloped
Chemical resistance

DNA or RNA

Double-stranded or Single-stranded
Linear or Circular o1

D U NI N NI N N

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved.




WITECEA EERERERESHE

Pharmaceuticals and Medical Devices Agency

ICH Q5A(R2) Guideline

ANNEX S: EXAMPLES OF PRIOR KNOWLEDGE INCLUDING IN-HOUSE
EXPERIENCE TO REDUCE PRODUCT-SPECIFIC VALIDATION
EFFORT

51 Introduction

According to the general principles for a platform validation approach, robust viral clearance
should be demonstrated across products from the same platform and the procedure for viral
clearance should follow established and well-characterised conditions. In addition. it should be
shown that the composition of the process intermediate is comparable to the intermediates used
in viral clearance studies unless prior knowledge indicates robustness of viral clearance with
respect to process intermediate composition.

In this context, as opposed to product-specific process validation. platform validation is defined
as the use of prior knowledge including in-house (applicant-owned data) experience with viral
clearance from other products, to claim a reduction factor for a new similar product. In general.
viral clearance claims for a new product based on prior knowledge including in-house
experience should include a discussion of all relevant platform data available and the rationale
to support the platform validation approach (see Section 6.6). Part of the prior knowledge and
in-house data used to reduce product-specific validation could be provided as a comparison of
the new product and its manufacturing process with other in-house products, related process
conditions. and process intermediates.

52 Inactivation by Solvent/Detergent or Detergent Alone

Based on the mechanism of action, detergent concentration of Solvent/Detergent (SD) reagents
or detergent alone is an important process parameter.

In addition. hydrophobic impurities such as lipids. cell debris. or components of cell culture
media such as antifoaming agents can affect virus inactivation by challenging the detergent or
SD mixture in solubilizing the virus lipid envelope and therefore should be assessed.

Copyright © Pharmaceuticals and Medical Devices Agency, All Rights Reserved.

Table A-2: Summary of Process Parameters or Factors and Their Potential Effect for
Detergent Inactivation or SD-Treatment

Process parameter or Factor Potential Effect Rationale

SD or Triton X-100 high Inactivating agent

concentration

Incubation time high Mechanism of inactivation is
time-dependent

Temperature high Effect on inactivation kinetics

Pre-treatment by < 0.2 pm hig Removal from the starting

filtration intermediate of aggregates
potentially entrapping and
protecting viral particles from
detergent access

Total lipid content or low Low effect observed with

surrogate parameter in worse-case HCCF

HCCF

Type of product low No effect on inactivation
observed Tor mADs, halt
antibody, fusion protein or
recombinant protein

Total protein content low Low effect cbserved

pH low Triten X-100 15 a non-ionic
detergent

Tonic strength low Triton X-100 is a non-ionic

Buffer salt in HCCF low Traton X-100 15 a nen-1omic
detergent

Potential interaction between low Mo effect on inactivation

virus particle and product observed and disruption of
lipid emvelope lowers
probability of interaction with
product
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