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* Nonclinical study requirements - overview
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Drug Discovery and Development Timeline

Drug discovery Pre-clinical Clinical trials Regulatory approval
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TGA’s responsibilities

« The TGA s responsible for ensuring that therapeutic goods available for supply in Australia are
safe and fit for their intended purpose.

 The TGA regulates therapeutic goods, including prescription, over-the-counter and
complementary medicines, medical devices, biologicals, blood and blood products.

* We achieve this through regulation of therapeutic goods and certain controlled drugs and drug

substances. This applies to all such goods exported, imported, supplied and manufactured in
Australia.

— Therapeutic Goods Act 1989

— Therapeutic Goods Regulations 1990



General considerations of the nonclinical data

e Design and scope of studies

— Guidelines

= EU/ICH-adopted
= Other: OECD, FDA, WHO
= https://www.tga.qov.au/ws-sg-index

 Validity of the findings
— Data quality (Good Laboratory Practice)
— Validity of positive and negative results


Presenter
Presentation Notes
Scientific guidelines. The TGA closely aligns its regulatory approaches to therapeutic products with those of comparable international regulatory counterparts wherever possible.
Technical data requirements for applications to register or vary the registration of medicines in Australia are closely aligned with requirements set out in relevant European Union (EU) Guidelines and Guidelines issued by the International Conference on Harmonisation (ICH) of Technical Requirements for Registration of Pharmaceuticals for Human Use. 
Study designs appropriate to demonstrate �pharmacological and toxicological effects



https://www.tga.gov.au/ws-sg-index

Nonclinical data package based on ICH M3 (R2) nonclinical

Safety Studies for the Conduct of Human Clinical Trials and Marketing Authorisation for

Pharmaceuticals Step 5 EMA/CPMP/ICH/286/1995

Primary and Secondary Pharmacology
Safety Pharmacology
Pharmacokinetics (ADME)

Standard Non-Clinical
=g Safety Studies Prior to

Toxicity - acute, repeat-dose, toxicokinetics (FK)
Genotoxicity (in vitro & in vivo)

Carcinogenicity

Reproductive toxicity

Local tolerance

Immunotoxicity, phototoxicity, neurotoxicity, etc

‘First In Human’ trials
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Examples of Guidelines for Specific Classes of Products

* Guideline on human cell-based medicinal products EMEA/CHMP/410869/2006

https://www.ema.europa.eu/en/documents/scientific-guideline/quideline-human-cell-based-medicinal-products en.pdf

* Guideline on development, production, characterisation and specification for monoclonal
antibodies and related products EMA/CHMP/BWP/532517/2008

https://www.ema.europa.eu/en/documents/scientific-guideline/quideline-development-production-characterisation-
specification-monoclonal-antibodies-related en.pdf

* Note for Guidance on the Quality, Preclinical and Clinical Aspects of Gene Transfer Medicinal

Products CPMP/BWP/3088/99 https://www.ema.europa.eu/en/documents/scientific-quideline/note-quidance-
quality-preclinical-clinical-aspects-gene-transfer-medicinal-products en.pdf

* ICH guideline S6 (R1) - preclinical safety evaluation of biotechnology-derived pharmaceuticals

EMA/CHMP/ICH/731268/1998 https://www.ema.europa.eu/en/documents/scientific-quideline/ich-s6r1-preclinical-
safety-evaluation-biotechnoloqgy-derived-pharmaceuticals-step-5 en.pdf



https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-human-cell-based-medicinal-products_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-development-production-characterisation-specification-monoclonal-antibodies-related_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/note-guidance-quality-preclinical-clinical-aspects-gene-transfer-medicinal-products_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/ich-s6r1-preclinical-safety-evaluation-biotechnology-derived-pharmaceuticals-step-5_en.pdf

Assessing the relevance of toxicological findings to
human safety

 What is the mechanism of toxicity?

« Commonality of toxicity across species?

 Exposure associated with toxicity cf human exposure?

« Severity and reversibility of toxic effects?

« Existing nonclinical and clinical knowledge of related drugs






Clinical Trial regulation in Australia

CLINICAL TRIAL CLINICAL TRIAL EXEMPTION
NOTIFICATION (CTN) (CTX)
* Investigators’ Brochure and « TGA review of Investigators'’
'||_'|“a| PFOFEOCO| fe\ﬂeéVﬁd by Brochure and Trial Protocol
uman Research =tnics e Advice provided to HREC

Committee (HREC)
* No routine TGA review
* >95% of applications

HREC review & approval
< 5% of applications



Nonclinical data to support first-in-human and early
clinical trials

Guideline on strategies to identify and mitigate risks for first-in-human
and early clinical trials with investigational medicinal products

EMEA/CHMP/SWP/28367/07 Rev. 1

10



Establishing the adequacy of nonclinical data supporting clinical
trials

The ethical conduct of a clinical trial,
particularly a First-In-Human (FIH) trial of a
new medicine, requires nonclinical data that

are adequate. Such data should: Estimatean  Identify dose
initial safe range for
starting dose human trials
« Consider current internationally accepted Target
guidelines e o
* Be obtained using scientifically credible
study designs
* Be derived from experiments in relevant ld:ﬂ'grl
. potentia
SpeCIeS adverse effects

» Use the 3Rs principles on animal use

(Reduce/Refine/Replace) Relationship

to exposare
11



studies

 GMP: chemistry/manufacturing control
o GCP: clinical aspects
 GLP: nonclinical

Pivotal
safety pharm, tox (not dose-range), TK




Use of relevant species and animal models

Pharmacologically relevant (comparative pharmacodynamics)

» Target expression: structure, sequence homology, expression of receptor or epitope
» Target receptor binding affinity, receptor occupancy, on/off rate — compared to human
» In vitro bioactivity / potency — compared to human

» Functional consequences of receptor occupation (including cell signalling)

» Pharmacologic activity (in vivo)

Pharmacokinetically relevant (comparative pharmacokinetics)
» Major metabolites found in humans are also formed in the test species
» Cross-reactivity studies using human and animal tissues (mainly Monoclonal Antibodies)

If NO Relevant Species exist:
» Consider the use of transgenic animals expressing the human target
» Consider the use of homologous proteins
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Pharmacodynamics (PD)

* Mode of action related to intended therapeutic use and target interactions

* Primary and secondary PD characterisation: in vitro and in vivo using animal models, as relevant

Consider the following:

Irreversible or long lasting binding to the primary target

Long lasting effects due to the PK profile of the compound

Data in humans with compounds that have the same, similar or related modes of action
PD data following repeated administration

Evidence from animal models (e.g. knock-out, transgenic or humanised animals) indicative of
potential serious pharmacologically-mediated toxicity

14
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ADME and Exposure

Toxicokinetic and pharmacokinetic data should be available in all species used for
safety studies before going into humans

—  Predict pharmacokinetics in humans

— Absorption (drug exposure in animals)

—  Tissue distribution (target organ of toxicity)

—  Metabolism and excretion

— PK data may be obtained from toxicity studies

Biotech products

—  no metabolism/mass-balance
— measure neutralising Abs to aid interpretation

15



Safety Pharmacology

The effects of the investigational drug on vital functions, such as cardiovascular,
central nervous and respiratory systems should be evaluated prior to first human
exposure. These evaluations may be conducted as additions to toxicity studies or

as separate studies

— For new chemical entities and biologicals

— Core: CNS, Cardiovascular, Respiratory

— Supplementary: Renal, Gastrointestinal and others as required
— QT interval (in vitro hERG channel assay and in vivo QT assay)
— Relevant animal species and sufficient number of animals

— Toxicokinetic sampling

16



Scientific Justification for Starting Dose

* MRSD based on NOAEL
— The highest ‘safe’ starting dose

— Safety window based on toxicological
threshold

 MRSD based on MABEL
— The lowest ‘active’ dose

— Safety window based on pharmacoloqgical
threshold

MRSD = Maximum Recommended Starting Dose
NOAEL = No Observed Adverse Effect Level
MABEL = Minimum Anticipated Biological Effect Level

17



NOAEL vs MABEL: TGN1412

MABEL

Toxicology

» NOAEL monkey 50.0 mg/kg
» Human Equivalent Dose 16.0 mg/kg
» Apply >10-fold safety factor
= 1.6 mg/kg
» Increased to 160-fold for uncertainties
= 0.1 mqg/kg

» in-vitro human T-cell proliferation (0.1 pg/mL) using
murine parent to TGN1412 (5.11A1)

» adjust for anticipated exposure in man
= ~0.003 mg/kg in man

» Consider receptor occupancy:
Initial 10% receptor occupancy ~0.001 mg/kg in man

MRSD = 0.001 mg/kg

18



TGN1412 recommendations

Factors that increased the risk:

» Species specificity of an agent making nonclinical risk assessment difficult
* Novel agents and novel mechanisms of action

e Agonistic or stimulatory actions

e The potency of an agent eg compared with a natural ligand

« Multifunctional agents, eg bivalent antibodies, FcR binding domains

» Cell associated targets

« Targets that bypass normal control mechanisms

e Immune system targets

« Targets in systems with potential for large biological amplification in vivo

19
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Safety information  Consumers

Consumers

3 Personal importation

iis For travellers

[ Buying online
“\ Recalls and suspensions
Brauer Teething Gel 20 g

29 November 2019

Recall - bacterial contamination of one batch

Accu-Chek Guide and Accu-Chek Performa blood glucose meters

14 November 2019

Health professionals Industry Aboutthe TGA News room

SME Assist

Providing targeted support for small to medium businesses, start-ups, researchers and
those unfamiliar with therapeutic goods requlation

Find out more »

Ba oL

Health Professionals Industry

@ Reporting problems # SME Assist

@ Unapproved products & Requlation basics
& Special access scheme % Scheduling basics

Jin Gui Shen Qi Wan (oral pills)

5 September 2019

Recall - potential toxicity (& & '§ S #. - statement includes Chinese
translation FIZELE)

Allergan macro-textured breast implants and tissue expanders

Product defect correction - risk of delayed therapy due to potential 2 August 2019

battery issues

-\ Safety information

EpiPen Jr
16 December 2019
Replacement stock available soon

Metformin

Hazard alert - risk of breast implant-associated anaplastic large cell
lymphoma in rare cases

More safety information »

Update - Tocilizumab and hepatotoxicity
10 December 2019
Medicine Safety Update article

Black Storm tablets

Search TGA

? Iwantto...

Report a problem
Ask a question
Login to TGA Business Services

Subscribe to TGA updates

77 Popular

Access to medicinal cannabis products
For travellers & visitors

Fees & charges

Poisons Standard (SUSMP)
Employment & job vacancies
Regulatory compliance

New prescription medicine & biclogical
registrations

Forms

Publications

Q search databases

Australian Register of Therapeutic
Goods (ARTG)

Adverse events (DAEN)

Recalls (SARA)

Prescribing medicines in pregnancy
Consumer Medicines Information (CMI)
Product Information (PI)

New/Updated PIs
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