
Lead Selection and 
Optimisation (iterative)

Drug Candidate
Confirmation

Preclinical Drug
Characterisation

Efficacy Assessment – “Does it work?”

• Screening disease models (in 
vitro and in vivo)

• “Benchmark” disease models 
(human dosing route e.g. oral)

ADME Profiling – “How can it be delivered and what does the body do to it?”

• In silico profile*
• Simple analytical 

method
• Membrane 

permeability
• Plasma stability

• CYP screen
• Microsomes
• Hepatocytes

• Optimised analytical 
method

• Oral bioavailability
• Basic pharmacokinetics 

(PK/PD relationship)
• Metabolite profiling

• Validated analytical method
• Comprehensive pharmacokinetics
• GLP toxicokinetics*
• Metabolite identification

Toxicology/Safety Pharmacology Assessment - “Is it safe?”

• Off target screen*
• Cytotoxicity
• Prelim. AMES 

screening
• hERG binding*

• Max. tolerated dose
• Repeat dose (7-10 day) in rat

• Prelim CVS pharmacology 
(anaesthetised rat)*

• GLP acute toxicology rodents*
• GLP subchronic repeat dose rats & dogs*
• GLP genotoxicity standard battery*
• GLP Safety pharmacology (CVS, CNS & 

Respiratory) rat or dog and hERG*

Pharmaceutics – “Is its manufacture viable and controllable?”

• Prototype 
formulations

• Solubility
• Stability 

assessment

• Structural 
characterisation

• preliminary 
impurity 
identification and 
initial analysis 

• Formulation for GLP toxicology (suit larger 
doses, maximise stability, safer solvents etc)

• Detailed physicochemical characterisation 
(e.g. polymorph identification)

• Further impurity and formulation analysis

• ICH Stability Testing (drug and product)*
• ICH impurity analysis of GLP formulation*
• Prototype clinical formulation*
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Click on arrows for more…

* Note: Items in blue text are in either in development by TetraQ or provided by partners. All items can be sourced and managed by TetraQ.

www.tetraq.com.au
www.tetraq.com.au/efficacy2.htm
www.tetraq.com.au/adme2.htm
www.tetraq.com.au/toxicology2.htm
www.tetraq.com.au/pharm2.htm


Stage 1: Lead Selection and Optimisation
This stage typically involves screening of several or more compounds for efficacy and basic drug-like characteristics. The 
objective is to provide fast feedback and prioritise the “best” compounds that will be assessed against more detailed 
criteria in the Candidate Selection stage. These tests are designed to be relatively low cost, with only sufficient accuracy 
and predictive value to rank compounds for further development.

Essential Pharmaceutics

Screening Efficacy Early ADME Early Toxicology

Basic formulation and 
physicochemical 

profiling should be done 
prior to other testing 

Basic formulation and 
physicochemical 

profiling should be done 
prior to other testing 

• Structural Characterisation: Identify actual chemical structure if not already known
• Impurity Identification: Profile impurities using chromatographic or other 

techniques and determine if impurities will confound other assessments
• Solubility assessment: Identify solubility limitations in aqueous solutions
• Prototype formulation:

• Identify workable formulation for likely route of administration
• Prepare handling methods (eg storage) for each lead

• Stability testing: Measure degradation rates of active and impurities in the chosen 
formulation in environmental chamber

• In vitro models: Medium to high 
throughput in vitro models 

• TetraQ offers in vitro tests in the 
following areas:

• Opioid receptor binding assay
• Opioid receptor functional assay

• In vivo models: Med/Low throughput 
models designed to minimise cost, 
but provide proof of concept

• TetraQ offers in vivo screening 
models in various disease areas 

• Other in vitro and in vivo models are 
available through TetraQ’s partners

• In silico profiling*: Uses computer 
methods to identify likely bioavailability, 
toxicity etc and generate score

• Develop simple analytical method: 
Identify most appropriate method for 
detecting the drug in biological fluids 
(eg plasma)

• Measure membrane permeability: 
Use Caco-2 cell monolayer to get initial 
idea of oral absorption

• Plasma Stability: Assess whether the 
drug is stable in rat, dog or human 
plasma over a period of time

• Off target screen*: Screen drug 
against a panel of receptors and 
known drug targets to identify potential 
cross reactivity

• In vitro Cytotoxicity: Conduct cell 
based assays of the effects of the drug 
on cultured cells

• Preliminary AMES Screening
(Bacterial reverse mutation assay): 
Use 3 strains in screening assay to 
detect possible genotoxicity

• hERG binding*: Assay to determine if 
the drug binds key targets affecting 
cardiac function

Go Back..* Note: Items in blue text are in either in development by TetraQ or provided by partners. All items can be sourced and managed by TetraQ.
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Stage 2: Drug Candidate Confirmation
This stage typically involves a more in-depth and accurate application of the tests from the previous stage and adds a 
broader panel of tests, including some that may be “show stoppers”. It aims to confirm that a compound is worthy of further 
development without incurring large costs and to guide the most efficient conduct of the next stage. The data generated 
here is commonly used to meet investment milestones. 

Preliminary CMC
(Chemistry, Manufacture and Control)

Go Back..

ADME Profiling Preliminary Toxicology“Benchmark” in vivo Models

Data from Lead Optimisation Stage
Early data is essential 

when designing 
experiments

Early data is essential 
when designing 

experiments

• Formulation for GLP 
Toxicology: Adaptation and 
refinement of the prototype 
formulation to handle larger 
doses. Adapt formulation to 
handle changes in synthesis 
methods due to scale-up 

• Stability testing of formulation 
and active ingredient: Conduct a 
range of tests (eg API or particle 
size degradation) of the scaled-up 
formulation

• Detailed physicochemical 
characterisation: Increase 
knowledge of the forms in which 
the drug can exist. Identification of 
polymorphs in the solid state

• Impurity analysis: Characterise 
impurities/degradation products 
and identify new ones that may 
have arisen during scale-up and 
over time

• In vivo models : Conduct testing 
in animal models that are well 
accepted in the field as the most 
predictive for the disease in 
question.

• Validated models are available 
from TetraQ in the following 
areas:

• Nociceptive pain
• Neuropathic pain (diabetic 

and peripheral)
• Inflammatory pain
• Parkinson’s Disease
• Multiple Sclerosis
• Obesity
• Diabetes

• Models in other disease areas
such as cancer may be able to be 
sourced through TetraQ’s
partners

• Optimised analytical method 
development: Develop assay 
(usually LC-MS/MS) to ensure 
maximal sensitivity, accuracy & 
precision to ensure confidence in 
data

• Basic pharmacokinetics (PK) & 
Oral Bioavailability: Identify 
basic in vivo PK parameters and 
assess whether drug can be 
orally delivered (e.g. Cmax, t½, 
AUC, Cl, V, F) and relationship 
between PK and 
pharmacodynamic effects

• Determine metabolism of drug:  
In-vitro studies using expressed 
CYPs, hepatocytes and 
microsomes provide basic 
information. These metabolites 
may then be profiled in vivo if 
sufficient assay sensitivity can be 
obtained.

• Maximum tolerated dose 
(MTD): A non-GLP rat study 
using a range of doses (one per 
rat) of lab grade drug to identify 
dose that causes toxicity. Simple 
examination of organs, blood 
biochemistry analysis etc can be 
taken. Histopathology is optional. 

• Repeat Dose (non-GLP): Using 
doses from above, daily dosing 
using lab grade drug over 7-10 
days provides an indication of 
likely toxicities that may be found 
in larger more expensive GLP 
studies (Stage 3). Includes 
histopathology on major tissues

• Preliminary Cardiovascular 
Safety Pharmacology: Measure 
effects of lab grade drug on basic 
CVS function in anaesthetised rat 
to determine “show stopping” 
cardiac symptoms

* Note: Items in blue text are in either in development by TetraQ or provided by partners. All items can be sourced and managed by TetraQ.
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Stage 3: Preclinical Drug Characterisation
This stage is designed to provide highly accurate, reliable data that will be used to justify the conduct of clinical trials. It
requires a high level of evidence and documentation to meet the demands of government regulations (eg GLP 
accreditation) or pharmaceutical companies, and is therefore relatively expensive to conduct. Prudent completion of prior 
stages will reduce the risk of money being wasted on a poor drug in this stage.

Go Back..

Detailed Preclinical CMC

Data from prior stages

Comprehensive ADME (Validated) GLP Toxicology Package

Regulatory Submission or Presentation to Pharma.

Information from prior 
testing may result in 

significant cost savings 
in this stage

Information from prior 
testing may result in 

significant cost savings 
in this stage

• Full ICH Stability Testing*: Conduct stability 
testing to ICH guidelines on both the drug 
substance and the drug product (ie the 
formulation). This testing is usually conducted 
on the actual GMP material (large scale) to be 
used in GLP Toxicology studies and clinical 
trials.

• Full ICH impurity analysis*: Characterise 
impurities derived from the drug substance 
and the drug product as per ICH guidelines.

• Develop the prototype clinical 
formulation*: Design the formulation to be 
used in clinical trials. This is tailored according 
to the trial design and based on information 
gathered from all preclinical studies to date.

• Validated analytical method development: 
Conduct full validation including extensive 
intra- and inter-occasion assessment of 
accuracy & precision, extraction efficiency, 
freeze-thaw stability, assay ruggedness etc.

• Comprehensive Pharmacokinetics: Using 
validated assay, use extended time points etc 
to arrive at accurate PK parameters that will 
guide dosing for GLP toxicology studies and 
clinical studies. These studies are tailored to 
suit the desired dosing regimen in clinical 
studies

• GLP Toxicokinetics*: Conducted as part of a 
GLP toxicology package using validated assay 
developed above.

• Comprehensive identification of 
metabolites: Complete characterisation of 
metabolites and if necessary their 
pharmacokinetics

These services should be tailored to suit the 
drug, the disease of interest and the planned 
dosing regimen. All require GMP grade 
material. Common tests are:
•GLP acute study*: Single dose toxicity 
measurements in rodents and non-rodents. 
Comprehensive tissue sampling, 
histopathology, biochemical measurements and 
toxicokinetics conducted (see ADME)
•GLP subchronic repeat dose study*: As for 
acute study, except dose repeated at various 
intervals and tissues examined. 
•GLP Genotoxicity Battery*: Assessment of 
genotoxicity in bacterial and mammalian 
models. Full GLP AMES test and Mouse 
lymphoma assay
•GLP Safety Pharmacology*: Analysis of 
Major system function (CVS, CNS & respiratory 
system) and hERG patch clamp.

* Note: Items in blue text are in either in development by TetraQ or provided by partners. All items can be sourced and managed by TetraQ.
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