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MHRA overview

We are the Medicines and Healthcare products
Regulatory Agency (MHRA)

We improve and protect the health of millions of people
every day by making sure healthcare products in the
UK meet the highest standards and are safe to use.

We are the UK regulator of medicines, medical devices
and blood components for transfusion. We are
responsible for making sure these products meet set
standards for safety, quality and efficacy.




MHRA products and services

sg@En British The British Pharmacopoeia provides written and chemical quality
Pharmacopoeia  standards for UK pharmaceutical substances and medicinal products.
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Be, CPRD CPRD data services provide the life sciences sector with anonymised
S primary care (NHS) datasets that can be linked to other datasets.
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NIBSC standards are available globally to set the quality of biological
medicines. We also offer NIBSC contract and control testing services.

o The UK Stem Cell Bank offers quality-controlled stem cell lines to support
L./ UK stem Cell Bank g jentific research and clinical development of stem cell therapies.
Our Yellow Card scheme is how patients, the public and healthcare
------- #VYellowCard P b MORE INFO

professionals report problems with healthcare products.


https://www.pharmacopoeia.com/
https://cprd.com/
https://www.nibsc.org/
http://www.mhra.gov.uk/yellowcard
http://nibsc.org/ukstemcellbank

Why we need standards for biologicals

» Biological standardisation originated from a need to
standardise variable bioassays that are used to
measure the activity of complex materials that cannot
be completely defined by other means

» For biologicals, identity and quantity determination are
not enough — we also need to be able to (reliably)
measure what something does

» Since it was originally demonstrated for insulin in the
early 20t century, many studies have clearly shown the
benefit of using a standard to express potency in
relative terms for reliable batch-to-batch monitoring



NIBSC Standards

International Standards: WHO primary

reference materials with defined unitage

e.g. 10/178 WHO International Standard 3™ IS for
Endotoxin 10,000 IU/vial

International Reference reagents: WWHO reference
material with arbitrary unitage assigned-interim reference
material replaced by IS

Working Standards: validated against primary standards
used in routine day-to-day testing (e.g Pharmacopoeia
Standards)

Non-WHO Standards: materials which do not fall into the
categories above

The status of a standard can change



Basis of the MAT
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Monocyte Activation Test European Pharmacopoeia:

2.6.30. MONOCYTE-ACTIVATION 6-5. METHOD VALIDATION FOR NON-ENDOTOXIN

TEST MONOCYTE-ACTIVATING CONTAMINANTS
Preparatory testing is also to show that the chosen test system
detects, in addition to bacterial endotoxins, non-endotoxin
pro-inflammatory or pyrogenic contaminants. The suitability
of the method for the partlcular product has to be verified.

Prenarato Jude validation nI Ihc test
6. PREPARATORY TESTING system using at least 2 non 1
To ensure the validity of the test, preparatory tests are £.5n PC'P“"“""'””" lipot '-'-L-iii‘\'_" ids, synthetic bacterial
conducted to verify that the criteria for the endotoxin standard lipoproteins, flagellin and ¢ terial whole cell extract,
curve are satisfied, that the test solution does not interfere with at least hlth s Lo be bplk‘fd into the preparation to
the test, that the test detects endotoxins and non-endotoxin be examuncd. If available, historic batches found to be
-ontaminants and that the solution does not interfere in the contaminated with non-endotoxin contaminants that caused
detection system. positive responses in the rabbit pyrogen test or adverse drug

reactions in humans should also be included.

Spike recovery must be within 50-200 per cent. However,
if there is synergism between the PRR ligand and the test
solution, it is sufficient for spike recovery to be greater
than 50 per cent. The choice of non-endotoxin pyrogens
used should reflect the most likely contaminant(s) of the
preparatlon to be examined. The test system should ensure
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2.6.40. MONOCYTE-ACTIVATION
TEST FOR VACCINES CONTAINING
INHERENTLY PYROGENIC
COMPONENTS

1. INTRODUCTION

This general chapter describes the use of the
monocyte-activation test (MAT) to test vaccines
containing inherently pyrogenic components (e.g. outer
membrane vesicles, lipidated proteins).

The method described below can be used to monitor the
consistency of pyrogen levels when the pyrogens in question
are an integral part of the vaccine. The relevance of the MAT
for this purpose is based on a risk assessment that takes into
consideration the nature of the pyrogenic components, the
magnitude of the pyrogenic activity and the control strategy
applicable for these pyrogens (where appropriate, see the
additional risk assessment factors outlined in general chapter
5.1.10, section 3).

This general chapter is to be used in conjunction with general
chapter 2.6.30. Monocyte-activation test.

2. IN-HOUSE REFERENCE LOT

The in-house reference lot is a vaccine lot that has been
found to be safe and efficacious through clinical studies, or is
representative thereof.

Monocyte Activation Test European Pharmacopoeia (2):

on the known pyrogenic components of the vaccine to be
tested. The receptor expression may be tested with specific
ligands as described in section 6-1.

The cell line is cultured and maintained as described in
chapter 2.6.30.

6. PREPARATORY TESTING

To ensure the validity of the test, preparatory tests are
conducted to establish that the test system is able to detect the
pyrogenic components under consideration and that the test
solution does not interfere in the detection system.

6-1. METHOD VALIDATION FOR THE DETECTION OF
INHERENTLY PYROGENIC COMPONENTS

During assay development, the chosen test system must
be shown to consistently detect the relevant pyrogenic
components of the vaccine. The test system, including
cryopreservation where applicable, may be validated using
individual Toll-like receptor (TLR) ligands in addition

to the reference lot to generate dose response curves.
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n for TI R" s\n'helu bacterial lipoprotein for
TLR2-TLR1 or TLR’ TLRS, or fl: agellin for TLR5. Evaluation
of the dose-response curves generated (using, for example,
EC.,, limit of detection) allows the user to assess whether the
cells are sufficiently sensitive in response to each ligand, as
well as to gauge donor variability.




Standards for the MAT

3rd International Standard for Endotoxin New Non-Endotoxin Pyrogen standards— to
NIBSC code: 10/178 stimulate TLRs other than TLR4

Contains 10,000 IU per vial Project with EDQM in collaboration with PEI
(Determined by BET/LAL) Aim to produce 3 materials which stimulate 3
TLR4 receptor other TLRs

Can be used in MAT: Use:

To qualify TLR4 response in cells To qualify cells — positive control

To quantify amount of endotoxin in a sample Will have no unitage

(product specific validation required) Will not provide a limit which equates to

To define an endotoxin equivalent value pyrogenic response



Reference materials under development
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The development process for a WHO reference reagent
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The process whereby international biological reference standards are
established, and the technical specifications with which they comply, are
set out in this guidance document, which is intended to be scientific and
advisory in nature. HH H H H
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for international biological reference standards. The parts of each section
printed in smaller type are comments for additional guidance and are
intended to provide further explanation of the text in large print.




Pam3CSK4 and R848
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Characterising the material-Pam3CSK4- also in BET

« Demonstration of dose response in Demonstration of specificity using TLR
PBMC assay reporter cell lines

Dose response Pam3CSK4 across 4 donors
Dose response curves of reporter cell lines to Pam3CSK4
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Characterising the material

« LAL test for contaminating endotoxin-all "
negative 5 i
« Spiking with 0.5IU/ml endotoxin

1
ooooo

. . 0.( T T T T T 1 0. T T T
« Comparison to endotoxin e

* EStimate Of IL-6 IeveIS WhiCh are PBMC setup with 10 % FCS Cryo whole blood
associated with fever

/)
2500 2500 f
2000
E 1500 E 150
g g
@
Z 1000 £ 1000
500 500
0 o
bfv\?,,‘gs;{xw.p‘z@@'\g S ‘>g§e@\\a\°
LPS [EUMI] R848 [ug/mi] LPS [EU/mI] R848 [ug/mi]

Figure courtesy PEI




Next Steps

» Collaborative study to assess fit-for-purpose Pam3CSK4 across the MAT assay formats
» Continue to develop TLR-5 material

« Contacts:
» For further information on NIBSC standards: standards@mhra.gov.uk
» To register interest in being part of collaborative study trusha.desai@mhra.gov.uk



mailto:standards@nibsc.org

Acknowledgements

MHRA
TrUSha Desal .I;A*;iicines & Healthcare products
. Regulatory Agency
Kata Dix
Paul Stickings
PEI Paul-Enrlich-Institut 554

Josephine Hubloher
Ingo Spreitzer

=Daw e

Katherine Milne European Directorate for the
. Quality of Medicines & HealthCare
Sebastien Jouette



Copyright information

© Crown copyright 2022
Open Government Licence

Produced by the Medicines and Healthcare products Regulatory Agency.

You may re-use this information (excluding logos) free of charge in any format or medium,
under the terms of the Open Government Licence. To view this licence, visit
http://www.nationalarchives.gov.uk/doc/open-government-licence or email:
psi@nationalarchives.gsi.gov.uk.

Where we have identified any third-party copyright material you will need to obtain
permission from the copyright holders concerned.

The names, images and logos identifying the Medicines and Healthcare products
Regulatory Agency are proprietary marks. All the Agency’s logos are registered trademarks
and cannot be used without the Agency’s explicit permission.



http://www.nationalarchives.gov.uk/doc/open-government-licence/
mailto:psi@nationalarchives.gsi.gov.uk

