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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
ISO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a)
patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the patent database available at
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization (WTO) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee 1ISO/TC 276, Biotechnology, Subcommittee SC 1,
Analytical methods.

Alist of all parts in the ISO 16921 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Modern biotechnology relies on the ability to manipulate genes and genomes in living systems. Gene
delivery systems are foundational to genome engineering. Gene delivery technology is evolving rapidly with
numerous types of gene delivery systems providing a comprehensive set of tools and capabilities for in vitro
or in vivo targeted delivery.

The ISO 16921 series consists of multiple parts to provide common understanding, guides, analytical
methods and, data reporting for characterizing these emerging biotechnology tools. ISO 16921-1 specifies
Vocabulary related to gene delivery systems. This document (ISO 16921-2) focuses on quantification of one
type of gene delivery system, viral vectors.

Viral vectors are engineered viruses for delivering the desired genetic payload into target cells. Viral vectors
are powerful molecular biology tools and have been increasingly used in broad biotechnology applications
and products. Various types of viral vectors are used as advanced gene therapies, as vaccines, and as critical
reagents for cellular therapies. They have also been increasingly used in genome editing applications. Viral
vector titer (titre) is central to all applications. Robust measurements for the quantification and reporting of
viral vector titer are important for the industry. This document provides general guidance for viral vector
titer as well as aspects of functional analysis including method selection, sample preparation, measurement,
qualification and validation, data analysis and reporting.
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Biotechnology — Gene delivery systems —

Part 2:
Quantification methods for viral vectors

1 Scope

This document specifies minimum requirements for quantifying viral vectors in terms of physical titer
and their associated activity. This document specifies key considerations for quantification methods for
viral vector titer as well as activity, including method selection, measurement process, data analysis, and
reporting.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

[SO 16921-1, Biotechnology — Gene Delivery Systems — Part 1: Vocabulary

[SO 20395, Biotechnology — Requirements for evaluating the performance of quantification methods for nucleic
acid target sequences — qPCR and dPCR

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 16921-1 and the following apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

31
direct particle counting
counting method in which one signal is (or several signals are) detected for each single event

Note 1 to entry: Each single event represents a single viral particle in an idealized measurement

3.2

indirect particle counting

counting method during which a signal (or a set of signals) is measured from a population of viral particles
and that signal is then related to viral titer based on a measurement-specific mathematical model (e.g.
calibration curve)

© IS0 2026 - All rights reserved
1


https://www.iso.org/obp/ui
https://www.electropedia.org/

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Concepts for viral vector titer 
	4.1 General viral vector concepts 
	4.2 Physical titer measurements 
	4.2.1 General physical titer concepts 
	4.2.2 Direct viral vector titer measurement 
	4.2.3 Indirect viral vector titer measurement 
	4.2.4 Physical titer assay matrix 

	4.3 Activity assays 
	4.3.1 General activity assay concepts 
	4.3.2 Assay for transduction 
	4.3.3 Assay for infectivity 


	5 Considerations for viral vector quantification 
	5.1 Selection of fit for purpose attribute 
	5.2 Consideration for selection of a fit for purpose assay 
	5.3 Sampling of viral vectors for titer 
	5.4 Preparation of samples for titer determination 
	5.4.1 General concepts for sample preparation 
	5.4.2 Environmental factors 
	5.4.3 Procedures 
	5.4.4 Operator 
	5.4.5 Quality and stability of reagents 

	5.5 Considerations for cell-based assays 
	5.5.1 General concepts for cell-based assays 
	5.5.2 Cell qualification 
	5.5.3 Controls 

	5.6 Performing a measurement 

	6 Qualification, validation, and verification 
	6.1 Instrument qualification 
	6.2 Method qualification 
	6.3 Method validation and verification 
	6.4 Reference materials 
	6.4.1 General concepts for reference materials 
	6.4.2 Certified reference materials 
	6.4.3 In-house reference materials 
	6.4.4 Viral vector-based reference materials 
	6.4.5 Bead-based reference materials 
	6.4.6 Uses of reference materials 


	7 Data processing, analysis, and reporting 
	7.1 Data processing and analysis 
	7.1.1 General 
	7.1.2 Image processing and analysis 
	7.1.3 Gating 
	7.1.4 Coincidence correction 

	7.2 Reporting 

	Annex A (informative)  Quantification methods of viral vector titer 
	Annex B (informative)  General methods for the quantification of viral vector titer 
	Annex C (informative)  Example workflow of lentivirus (LV) transducing titer determination method 
	Bibliography 

