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Japan’s General Safety Test as a
quality control for biologics

Isao Hamaguchi, MD. |

Department of Safety Research on Blgod and

 Safety Assurance System ~
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Vaccine batch release

= Vaccines are expected to prevent
infectious diseases personal and
public level.

 From children to elderly people,
most people are inoculated.
Vaccines are expected to be safe.

- Vaccines should be stable in terms
of safety and effectiveness.

Efficacy test Safety test
Pyrogen test,
Protein content, Pofency test Abnormal foxicity test




General safety test in Japan

- detects abnormal weight changes of the
vaccine administrated animals statistically at 1,
2, 3, 7 days after injection.

- in addition to weight change, histo-pathological
examination is introduced in this test.

| Gdihea pig

Heartlay, female
SPF grade
280-300g at arrival

320-380g for inoculation

ﬁ“ﬁ\

e

Guinea pig weighing 320 to 380 g is available for use.
Except special case, 5 ml of sample is injected
intraperitoneally.




StatiStically robust body weight changing
curve

Day1 Day2 Day3 Day7

normal distribution

Decreased body weight after the mjechontg)

Vaccine-specific body weight change
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Falled batch by GST -

Computer system
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An improved abnormal toxicity test by using reference
vaccine-specific body weight curves and histopathological data
for monitoring vaccine quality and safety in Japan
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SA Failed batch

@Al animals showed significant weight loss. The halr were fell out in six
animals, one animal was died.




Check the quality of suspicious vaé;:ine
batch at clinical stage with GST
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Advantage of this method

- requires minimum number of animals
(2 guinea pigs for one batch)

+ corresponds to various vaccines

Disadvantageous point

- is lack of sensitivity and reproducibility

- is difficult to predict of a cause

* require the high degree of skill for the
pathological judgment.

Comparison of GST-scope

2 Wie . EU.. JAPAN

animals survive animals survive To evaluates

for at least for at least the consistency
seven days seven days. - of products, a
without showing without statistically
significant signs showing significant
of toxicity significant signs weight loss is
of toxicity analyzed
(histo-
pathelogical

examination is
included)




WHO, EU GST criteria # Japan’s GST criteria

* Japan's GST has statistical meaning for
batch consistency.
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Research on the harmonaization of national control test
methods for vaccine quality

FH22%E BE-SERRESE

Research report .

MARRE Eahi
FK234(2011)38
March, 2011

Research on the harmonaization of
national control test methods for
vaccine quality

1. NID has discussed GST testing policy with domestic
and international vaccine company (from 2010).

2. NIID has been starting reviewing SLP. After the SLP
review system, we consider to reduce the GST as a
national control test.

3. However, as for new vaccine for Japanese citizen, it is
necessary to check the consistency of the vaccine

An afb:broach to improve conventional
animal safety control tests

pertussis
vaccines

ff. . \




Quantification of biomarker genes
sensitively detected vaccine toxicity

Vaccine. 2007;25(17):3355-64.
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3R policy

It is generally said that vaccines are the relative difficult
area for application of the 3Rs.

NIID have been improving the GST for checking the
consistency of the vaccines. For GST, two guinea pigs
are used for analyzing one batch. (Reduction)

. We are analyzing the histopathological features of the

administrated animal in GST. (Refinement)

For more sophisticated analysis regarding‘vacciner‘safety’

NiIID’s stance: GST

1. It is important for checking the product consistency,
especially for new vaccine for Japanese citizen.

2.We are preparing the new batch release system with
the product summary lot protocol (SLP). We will weigh
with the protocol review more.

3.After set up the new batch release regulation system
including SLP, we will consider a new testing polic




S1-2 Animal testing and Vaccine Release Control in the EU
Cecile Ponsar (GSK Biologicals)

Tests in animals are part of the discovery, development and licensing procedure for human
medicines. Contrary to pharmaceutical products release, vaccines lot release requires substantial
numbers of laboratory animals, the majority of which is being used for potency and safety testing
as required by Pharmacopoeias and Regulatory Authorities. While in-vitro testing is being
developed and implemented for the routine release of quality control of new candidate vaccines,
in-vivo testing is still being used on a routine basis for conventional vaccines. Laboratory
animals are used for routine batch release of vaccines for compliance to regulatofy requirements
both by the manufacturers and Official Medicines Control Laboratories (OMCLs). If the value of
animal testing is doubtless in several instances, in other cases, its ability to predict the efficacy or

safety within the target population is limited due to the inherent variability of the animal model.

Over the past 20 years, there have been great achievements in the validation and implementation
of alternative methods to animal testing used for routine quality control. However, the lack of
harmonisation in terms of Authorities requirements and expectations amongst the various parts of
the world could jeopardize the implementation of alternatives control strategies within the EU as
the majority of the EU vaccine production is exported outside the EU. From an EU
manufacturer perspective, it is paramount to engage all stakeholders beyond the EU on
alternatives through a collaborative approach for global harmonisation to avoid redundant testing

of the same batch and to promote regulatory acceptance of alternatives in all regions.
In the EC, the European Platform for Alternatives EPAA offers an ideal platform for an early

collaboration between the regulators and the regulated in the 3R’s field by promoting new

strategic directions and by sustaining the initiatives that are underway in 3R’s for vaccines.



Animal testing and Vaccine Release in the EU
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* Conclusions

Introduction: Setting the scene

Animal testing is required at different steps during vaccine life cycle

Development phase of vaccine
Routine release testing
Stability testing

Change control of process

Significant number of animals is used during commercial life of vaccines
Most release tests established decades ago
Justification for animal use -

Variability in starting materials

- Variability in production process
Limited availability of test methods

- Limited availability of quality systems

iy Regulatory requirements

Pharmaceuticals

s e

% baich refoosn

Safety tests Low nutnber of animals and 20% of in vivo tests
Potency tests High number of animals and 80% of 1n vivo tests

‘nu  Regulatory requirements baked by EU legislation




= in 1986, EU started Convention for the Protection of vertebrate animals used for
experimental and other scientific purposes- EU Directive 86/609/EEC

® In 2010, new Directive 2010/63/EU. replacing 86/609/EEC, anchors firmly the 3Rs
principle in EU legislation. Come into effect in January 2013

v Article 4 : Principle of Replacement, Reduction and Refinement

Member States shall ensure that, wherever possible, a scientifically satisfactory method or testing
strategy, not entailing the use of live animals, shall be used instead of a pracedure. Member States
shall ensure thot the aumber of animals used in projects is reduced to a minimum without
compromising the objectives of the project

¥ Article 13 : Choice of methods

Member States shall ensure that a procedure is not corried out if another method or testing strategy
for obtaining the result sought, not entailing the use of a live animal, is recognised under the
legislation of the under the legislation of the Union. In choosing between procedures, those which to
the greatest extent meet the following requirements shall be selected: use the minimum number of
animals; involve animals with the lowest copacity to experience poin, suffering, distress or lasting
harm; cause the least poin, suffering, distress or lasting harm;...

EU Policy Framework: Horizontal & Vertical regulation
Nartisal RROUIB0Busmsmasine

= Practical implementation

» European Pharmacopoeia enforced by the Code on Medicinal products for
Human Use EU Directive 2001/83/EC as amended stating

= General principles
v "Use of animals: In accordance with the European Convention ...(1986), the Commission is
committed to the reduction of enimal usage, wherever possible, in pharmacopoeia testing
and encourages those associated with its work to seek alternative procedures.”

= General monograph on vaccines for human use (0153}
v « In accordance with General Notices, aiternative tests methods may be used to
i with the graph and the use of such tests is particulorly
encouraged when this leads to replocement or reduction of animal use »
¥ « Where justified ond authorised, certain tests may be omitted where it can be
demonstrated, for example by volidation studies, that the production process consistently
ensures complionce with the test »

* Specific vaccine monographs

Increasingly strong 3R's regulatory incentives in EU product legislation
° 7

EU Policy Framework: Horizontal & Vertical regulation

= Practical implementation
= EDQM Official Medicines Control Laboratories/Biological Standardization Program

= Mutual recognition of results throughout EU (Directive 2001/83/€C)
= No need for re-testing

e Possibility to move testing upstream in production process
e e.g. D &T vaccines: potency assay on final bulk

»  Ppossibility to waive testing of each final ot in case of consistent
production

Increasingly strong 3R’s regulatory incentives in EU product legislation




Animal testing and vaccines for human use

Some Ph EU achievements on 3 R's

ANIMAL MODEL ALTERNATIVE MODEL ANIMAL MODEL ALTERNATIVE MODEL
©  Pyragenicity lesting LAL test and in vitra model +  Potency testing of diphteria  Single dose testing
and tetanus vaccine
+  Productioninactivated  Vero cell culture
oo vaccine (monkeys) +  Potencytestpatiovaccine  Antigen quantificatian
+  Abnarmal Loxicity test Test deleted (routine) «  Palency lest hepalitis Antigen quantification
A & Bvaccines
+  Specific tox, diphtheria  Celf cutture test
Vaccine »  Potency testing of Elisa test, ToB! test
tetanus vaccine
+  Neuroviulence lest PCR & transgenic animats
olio vaccing
poll « P potency assay Free PS and MS.
. eV Non vivo assay

Animal testing and vaccines for human use

«Still room for improvement
« Regulatory requirements- Ph Eur monograhs
~ i wvivo release tests still required in 12 out of 30 monographs
« Safety tests
v Histamine sensitizing assay on Pa
Residual toxicity and lrreversibility on T
v Pw specific toxicity
v Extraneous agents
v Neurovirulence testing Tg mice

« Potency tests
v The « hard-core »: D, T, Pa, Pw, Rabies

:Level of implementation by manufacturers
» Worldwide distribution of vaccines

3Rs in a globalised world: EU Manufacturer’s point of view

#~90% of EVM members’ production is located in the EU*

=0f the 4.7 billion doses produced in Europe in 2008, ~ 80%
were exported around the world*

=Need to comply with Regulatory requirements outside EU
sRegulatory requirements differ from one region to another

sEthical considerations on 3R’s are not binding in all countries

Challenges of Multi-Pharmacopoei
Compliance in a Global Market
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e

3Rs in a globalised world: EU Manufacturer’s point of view

= Several methods required by several countries e.g. Potency D
« Lethal Challenge on GP

« Multi-dilution assay (LD50) Ph. Eur; WHO; MRBP; ChPh
« One-dilution assay (limit) Ph. Eur; WHO
=~ Seroneutralisation (limit) US NIH

= ELISA or VERO cell assay on GP sera Ph. Eur

~ ELISA or VERO cell assay on Mice sera ChPh

Mfer in-house methods

> In vitro In development
(OMCLs, NCLs, Manulacturers)




