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FVMR Hub https://www.imperial.ac.uk/future-vaccine-hub/

https://www.imperial.ac.uk/future-vaccine-hub/
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FVMR Hub workstream



5 https://www.nibsc.org/

https://www.nibsc.org/


• vaccines against bacterial, viral and parasitic infections

• toxins and antitoxins

• albumins

• therapeutic antibodies

• blood clotting and anti-clotting factors

• plasma pools

• cytokines

• hormones and growth factors

NIBSC has the capability to test a wide range of 

biological medicines including:

Control testing activities at NIBSC



• NIBSC serves as the UK’s Official Medicines Control Laboratory 

(OMCL) for biological medicines

• We perform official control authority batch release (OCABR) 

testing of blood products, vaccines and other biotherapeutics 

for the European market following guidelines of the European 

Directorate for the Quality of Medicines (EDQM)

• We test some biological medicines used outside the EU and 

perform prequalification testing (PQ) on behalf of the World 

Health Organisation (WHO) to ensure the quality of medicines 

purchased by United Nations (UN) agencies for use in 

developing countries.

Control testing activities at NIBSC

http://www.edqm.eu/en/General-european-OMCL-network-46.html
http://www.edqm.eu/en/human-biologicals-611.html
http://www.who.int/prequal


• Testing purified VLP bulks for Purity and Intact Monomer by SDS-PAGE 

and densitometry

• Testing unpackaged vaccine for in vitro relative potency, Appearance by 

visual inspection, and MPL content by GC (if applicable)

• Reviewing the protocols for the manufacture of the vaccine lot

• Reviewing packaging documentation

• Confirming details of the request for release

• Providing a signed certificate for the release of the batch

• EU Batch Release of HPV Vaccines

Control testing activities: Inactivated 

Viral Vaccines group (IVV)

• Other EU Batch Release testing

• Therapeutic IgG in vitro Potency testing by ELISA (anti-HBS, -VZV, -HepA) 



▪ Assessment of Purity of non-adjuvanted monovalent bulks by SDS-

PAGE and densitometric analysis (if requested)

▪ In vitro relative potency of final container vaccine by ELISA (HPV 

and HepB)

▪ In vivo relative potency (HepB if requested)

▪ Appearance of final container vaccine by visual inspection

▪ Protocol information

▪ Completion of test report to WHO

• Testing of WHO PQ vaccines [HPV Vaccines and 

HepB Vaccines (monovalent and combined)]

Control testing activities: IVV cont.



Aim of Presentation

▪Explain
➢What validation is

➢Key guidance and standards used at NIBSC

➢Analytical validation

➢NIBSC’s approach to analytical validation

➢Validating an assay from another laboratory 

• Presentation is limited to NIBSC’s approach to 

Analytical Validation only 



ISO 17025: Module 2
Validation, UoM & Data Monitoring

NIBSC Quality Assurance Presentation to Study Areas

11 April 2018
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NIBSC Internal Training programme

Impartiality Complaints

Non-conforming work

Document control

Records management

Risks and opportunities

Improvement

Corrective actions

Internal audits

Management reviews

Confidentiality

Structural requirements

Personnel

Laboratory facilities

Method validation

Sampling

UoM

Data monitoring

Equipment

Handling of test items

Veracity of results

Reporting of results

Measurement traceability

Module 1

General 17025

Module 2

Validation

Module 3 

Testing

Core QMS

modules

Next course:

7 November 2018

Next course:

11 April 2018

Next course:

4 July 2018

Next course:

TBA
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Validation
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Definitions of Validation
ISO/IEC 17025:2005 clause 5.4.5.1

Validation is the confirmation by examination and the provision of objective evidence 

that the particular requirements for a specific intended use are fulfilled.

ISO/IEC 17025:2017 terms and definitions

Verification – provision of objective evidence that a given item fulfils specified 

requirements ( : For clarification, where NIBSC’s training 

module uses the term “system suitability checks”, a verification may be required 

depending on the extent of the impact of the change on the validation).

Validation – where the specified requirements are adequate for an intended use

ICH Guideline: Objective of validation is to demonstrate that the procedures is 

suitable for its intended purpose

OMCL (PA/PH/OMCL (13) 82 2R): Data should demonstrate that the proposed 

testing and acceptance criteria are sufficiently under control to guarantee reproducible 

quality of the products at release and adequate control during shelf-life 
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Purpose of validation

To demonstrate that method is:

• Fit for its intended purpose

• Sufficiently under control that results are reliable and reproducible

During validation the following are defined:

• Type of sample that can be used

• Limits within which test can be performed

• Controls developed and assessed

• Test validity criteria

• Estimates for measurement uncertainty 
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Why validate?

ISO/IEC 17025:2005

…shall validate…methods…to confirm that the methods are fit for intended use…

…validation shall be as extensive as is necessary…

…shall record results obtained…procedure used…and a statement as to whether 

the method is fit for the intended use… 

ISO/IEC 17025:2017

Same intent as 2005 version plus

…when changes are made to a validated method, the influence of such changes 

shall be determined and where found to affect original validation, new method 

validation shall be performed… 

Re-Validation
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OMCL guideline 

PA/PH/OMCL (13) 82 2R Validation of Analytical Procedures

This document is a note for guidance, which provides detailed 

recommendations of the extent of the validation exercise 

dependent on the category of the analytical procedure.

Based the International Council for Harmonisation of Technical 

Requirements for Pharmaceuticals for Human Use (ICH) 

Guidelines



Approaches
Transfer of a 

method

Pharmacopoeial 

(compendial) 

method

Method of a 

manufacturer

Non-compendial 

published method

Development 

of new 

analytical 

procedure 

(in-house)

Modification to 

established 

method

Full validation 

not required. 

Perform 

system 

suitability 

checks

Computerised 

systems

Full validation 

of those 

elements not 

detailed. 

System 

suitability 

checks for 

other 

elements

Perform 

validation as 

stated within 

CAP testing 

protocol. 

Perform 

system 

suitability 

checks.

Full validation 

not required. 

Perform 

system 

suitability 

checks

Perform full 

validation

Full validation 

not required. 

Perform 

system 

suitability 

checks

Perform full 

validation

Perform full 

validation

Validation 

required, 

follow SOP s/n 

5821

Follow change 

control 

procedure s/n 

1342

Validation data 

published?

Yes No

Sufficient 

detail?

Yes No

Validation data 

available?

For CAP 

testing?
No

Yes Yes No

Note: Centrally 

Authorised Product 

(CAP) testing is a 

European activity 

( : For clarification, where NIBSC’s training module uses the term “system suitability 

checks”, a verification may be required depending on the extent of the impact of the change on the validation).
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System suitability tests

Based on concept that equipment, electronics, analytical 

operations and samples constitute an integral system that can 

be evaluated as such.

• Provides assurance that system is working properly

• Ensures method and instrument are performing within 

expectations

• Should be assessed when there are changes in equipment or 

critical reagents

The test parameters to use for system suitability tests/verification 

are established based on the procedure being assessed.
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Data quality triangle
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DCVMN Workshop Exercise 1

Validation Requirements
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Exercise 1 Validation Scenarios
Scenario Details

A European Pharmacopoeia 9th Edition (9.3) includes a revised, fully described method: 2.7.4 

Assay of Human Coagulation Factor VIII. This method is fully documented in NIBSC SOP-

”Potency estimation of Factor VIII by the chromogenic method.

B Manufacturer B would like NIBSC to perform batch release testing of their plasma pools 

with Next Generation Sequencing (NGS) of HCV. This test will be added to NIBSC’s 

standard process for release testing of plasma pools. This method is documented in Qiu et 

al. PLOS One, 04/2015, Volume 10, Issue 4.- HCV Genotyping from NGS Short Reads and 

its Application in Genotype Detection from HCV Mixed Infected Plasma.

C The Polio study area has developed a new method for in vitro testing of the potency/identity 

testing of polio type 3. The development of this method is fully documented in the laboratory 

books.

D Manufacturer A has developed a new vaccine VacJab and would like NIBSC to perform 

batch release testing of the product. Manufacturer A has provided their full validation data 

pack and proposed a method transfer exercise.

E An in-house spread sheet which automates the relative potency calculation needs to be 

revised as the manufacturer has updated the method of calculation.
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Exercise 1 Complete the columns based on the scenario

Scenario Type of Validation required Reason

A

B

C

D

E
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NIBSC’s responses on next slide

Exercise 1
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Exercise 1

Scenario Validation required Reason

A Follow change control Modification to existing method (falls 

within current validation)

B Perform full validation Published method with incomplete 

validation data included

C Perform full validation In-house developed method

D Full validation not 

required, system 

suitability tests or 

verification

Transfer of manufacturer’s method where 

full validation data is available

E Validate as detailed in 

NIBSC SOP s/n 5821

Computerised system, spreadsheet is 

performing calculations directly impacting 

test results.
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Extensive as necessary
Accuracy Trueness, closeness of agreement

Precision

- Repeatability

- Intermediate precision

- Reproducibility

Degree of scatter between series of measurements

- Within a run/assay

- Within a laboratory

- Between laboratories

Specificity Ability to assess unequivocally the analyte

Detection limit Lowest amount of analyte which can be detected

Quantitation limit Lowest amount which can be quantitatively determined

Linearity Ability to obtain results proportional to concentration

Range Upper and lower concentration of analyte for which 

suitable level of precision, accuracy and linearity have 

been demonstrated
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Which parameter to test
Characteristic Identification Test for Impurities

Quantita.

Limit

Content/potency

Accuracy - ✓ - ✓

Precision

- Repeatability

- Intermediate precision

-

-

✓

✓/-

-

-

✓

✓/-

Specificity ✓ ✓ ✓ ✓

Detection limit - - ✓ -

Quantitation limit - ✓ - -

Linearity - ✓ - ✓

Range - ✓ - ✓



28

Planning validation

Prior to embarking on validation work the following need to be 

defined and documented:

• context i.e. what is being validated and why

• scope of the validation i.e. sample/product type, method, 

equipment, software

• validation approach to be taken and rationale for decision

• parameters to be tested i.e. accuracy, specificity

• experimental design i.e. how many samples / assays, no. of 

replicates, controls to use, no. of operators

• acceptance criteria i.e. what would validation success look like
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NIBSC SOP (s/n 2951) Validation of tests

• v10 issued 16/03/2018

• Section added to describe method development / 

optimisation phase

• Clarification that changes to existing methods 

needs to follow change control procedure (s/n 1342)

• Added instructions on what a model validation plan / 

protocol should include 

• Added instructions on what a model validation report 

should include

http://waddell/scripts/WebObjects.dll/IVPro.woa/wa/Docfetch?db=NIBSC%20(view%20only)&id=2951
http://waddell/scripts/WebObjects.dll/IVPro.woa/wa/Docfetch?db=NIBSC%20(view%20only)&id=1342
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Validation plan template
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Validation acceptance criteria

• Objective of validation is to demonstrate fitness for purpose

• Need to define what validation success looks like

• Devise validation criteria and state them in validation plan

- Product release specifications

- Measures to demonstrate expected outcome

• Where possible state the source of each criterion

Test parameter Acceptance criteria Specification

Repeatability 95% of calculated content values 

to fall within 0.83 and 1.27µg/µL

PhEur 9.8.6.7 method 

12345

e.g.



32

Documenting validation

Validation process needs to be documented in reports:

• context and scope of validation, in line with validation plan

• acceptance criteria, in line with validation plan

• assessment of performance against each acceptance 

criterion

• concluding statement regarding methods fitness for purpose

• recommendation to implement validation method

• commentary on impact of validation i.e. uncertainty of 

measurement, data monitoring processes, document updates
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Validation report template
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Document attributes

Validation documents are considered technical records and therefore 

need to have the right document attributes:

• Unique identification 

• Pagination

• Version number and traceability of revisions

• Issue/authorisation date

• Author’s name and signature

• Authoriser’s name and signature

Note: Validation plans should be written and authorised prior to 

embarking on validation work, watch your dates.
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Validation lifecycle

1
New

assay 2 3
4



36

Changes to methods

When planning changes to existing methods need to consider 

the following:

• Details and scope of proposed change

• Benefits of proposed change

• Evaluation of the impact the proposed change will have on 

the current method including risks and challenges

• Evaluation of the risk of not making the proposed change

Document this on change control record NIBSC form s/n 1509

http://waddell/scripts/WebObjects.dll/IVPro.woa/wa/Docfetch?db=NIBSC%20(view%20only)&id=1509
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Summary - Validation

• Validation demonstrates test method is fit for purpose

• Approach taken depends on the primary source of the 

method

• Devise appropriate validation acceptance criteria based on 

what validation success looks like 

• Develop a validation plan/protocol prior to generating 

validation data

• Assess impact on validated state when changes are made, 

re-validate where required.
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DCVMN Workshop Exercise 2
Method Transfer Scenario

At Manufacturer A (site ABC), you are a QC officer in a laboratory (site ABC) that undertakes 

QC/release testing of bulks that go into the manufacture of a well-established, licensed HepB Vaccine 

(VaccuHep). The tests that you perform on VaccuHep include the determination of 1) Purity and Intact 

Monomer of HBsAg Bulks by SDS-Page and Densitometry and 2) In vitro Relative Potency of 

HBsAg Bulks by ELISA.

Manufacturer A also has a licensed HPV Vaccine (HPVVac) that is manufactured and QC-released at 

another site (XYZ). The assays at site XYZ for HPVVAc bulks include 1) Purity and Intact Monomer 

of HPV Bulks by SDS-Page and Densitometry and 2) In vitro Relative Potency of HPV Bulks by 

ELISA. The demand for HPVVac is increasing and Manufacturer A wants to expand the QC testing of 

HPVVac bulks to the laboratory at site ABC.

The 2 laboratories have been asked to initiate the transfer of the above assay methods for HPV bulks 

(from site XYZ to site ABC). The lab at XYZ will be providing their SOP (including the requirements for 

assay validity and specifications) and all critical reagents (including the reference materials and 

controls). Your lab at ABC will be using the same laboratory setup that is used for the testing of HepB 

bulks (e.g. the same gels, buffers, stain, scanner and densitometer software for assay 1; or the same 

buffers, plate washer, substrate and plate reader for assay 2).
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DCVMN Workshop Exercise 2

Method Transfer Scenario

Drafting a validation plan

Your Task

Working in groups of 2-4, chose either assay 1 (HPV Bulk Purity 

and intact monomer by SDS-Page and Densitometry) or 

assay 2 (In vitro Relative Potency of HPV Bulks by ELISA) to 

complete the Validation Plan based on the scenario given.
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DCVMN Workshop Exercise 2

Method Transfer Scenario

Drafting a validation plan

(pdf)
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DCVMN Workshop Exercise 2

Method Transfer Scenario

Drafting a validation report

(pdf)
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DCVMN Workshop Exercise 2

Method Transfer Scenario

What do you do if one of the criteria is not 

met? E.g. One assay is not valid?

What if measurement readouts are running 

high? E.g high ODs or extra bands in the 

gel?
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• NIBSC is part of the Hub 

(https://www.imperial.ac.uk/future-vaccine-hub/)

• DCVMN is also a partner

• Training opportunities from the Hub will become 

available throughout the Hub’s duration likely in 

2020

Future training opportunities

https://www.imperial.ac.uk/future-vaccine-hub/
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Thank you for your participation


