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New drug development

Low chance of success
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The Long Road to a
New Medicine

" Phases

Source: https://doi.org/10.1016/j.apsh.2022.02.002
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Hit generation to lead optimization

1. Synthesis

Enzyme assay Cell assay

e.g. Selectivity, Cytotoxicity...

! y
SAR

3. Project specific in vitro assay

1. MMS (Single time point)

Stable compounds
2. CYP inhibition (%inhibition)

<50% inhibition @ 10 uM

3. Rodents PK

pe.
1) Vehicle selection —
2) /PO PK %

Rank order

[ 1. In vivo pharmacology ]

‘\‘

| 2. Plasma protein binding |

Acute or chronic disease model
- Vehicle control

- Low/mid/high dose

- Reference compound

Unbound fraction
- Interpretation of efficacy
- Risk assessment for toxicity

[ 3. AMES/hERG ]

Mutagenicity, CV effect
- Mini-AMES
- hERG Binding Assay

| 4. 2-week repeated dose toxicity |

Mouse or rats
- MTD determination prior to 4-week toxicity
- Mortality, clinical signs

- Hematology, serum chemistry
- Histopathology
- Texicokinetics
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Discovery stage

Y

"]

Perspective change in preclinical development

0.01%

Find Lead compound
Screening out
Rank order - next stage

| - Probability (1

L)

Preclinical stage

Understanding
Evaluation
Regulatory aspect
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Initiation of preclinical development

Kick-off meeting
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1. API synthesis

2. Physicochemical property

Main parts in preclinical development stage

AIMS’ME\?;\TJS ence

Objective

3. Pharmacology
4. Pharmacokinetics
5. Toxicology

6. Human dose projection

%O B4 BE A B L 4BNNE

Target organ, dose limiting toxicity, reversibility,
Exposure-response relationship

AYOIMC| ST X YYNY 8T 47

o oo
7. Investigational product ALAHE QAE (HE) A U At
8. Documentation for IND submission IND submission2 /8t &A% ¢
AlMSMBW

[Most common nonclinical studies for small molecule oral drug in preclinical development stage]

Nonclinical studies in preclinical development stage

| Exposure-response relationship

Fate of drug by ADME process

Pharmacokinetics Drug-drug interaction risk assessment

Category | Objective | Study items
Genotowicity
- AMES tast/Chromosomal aberration/in vivo micronucleus
Target organ General toxicity
Tosicology Dose-limiting toxicity - Single and/or repeat dose toxicity
Exposure-response relationship Safety pharmacology
Reversibility of drug related toxicity « In vitro hERG assay
- CNS/Respiratory/Cardiovascular
Phototoxicity
Pharmacalogy E}T::cge(:e[)nsdinismm In vitro pharmacelogy (enzyme, cell)

In vivo efficacy in human relevant model

In vitro ADME

- Cell permeability

- Metabolic stability

- Plasma protein binding

- CYPs and UGT reaction phenotyping

- In vitro metabolite profiling & identification
In vive PK

- In vivo pharmacokinetics and dose proportionality in 3 species
- Food effect

- Sex difference

- Tissue distribution

- Mass balance

- Ex-vivo metabolite profiling & identification
Drug-drug interaction

- CYP inhibition (reversible/time dependent)
- Transporter substrate and inhibition assay

- Microsomal binding
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AIMS BioScience
Data for Phase | IND submission to MFDS
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Drug development process
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Questions

Of2jel Z< 410l BpH| WAX|2LH OffH QA RY Z2 F7HAY £ S SHAASUR

=N

1) Y ZANE 0|8¢ 050 human PK 0I5 At %20l B 7|7k 12 13| F045}7|0f
SHeoh B2 UH7|7t LIEFRCHE?

2) ASHZAE BIOIM Y S 40| £ Cy of Mol 50| P =2 A2 E LIk}
LCHOH?
S —

4) Y1EUM 7t s YLAIFO| FOAIZ| LA} otChHEH?

10| HA TLSIRACE Ofof =AM e
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The 3 most important things in preclinical development

1) Strategy

Moy




AIMS 5
The 3 most important things in preclinical development

2) Ex ertise Nonclinical studies for inhaled drug in preclinical stage
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¢ ﬁ OI:Ié)I- 7H HEI'% EI’#Q.' %1 g{% EEI'. —— Gap analysis for US Phase | IND submission

- Medicinal chemistry = e ' '
- Process chemistry -
- Biology
- Pharmacology Rl I -
- DMPK
- Toxicology B
- Formulaton | = -
- Bioanalysis
-RA

« ZH I data2| integration/ translation0| &8

+ CRO management® knowledge?} /0{0f 7t

AIMS &
The 3 most important things in preclinical development

3) Project management
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