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DIFFERENT PHASES ARE INVOLVED IN DRUG Al
DI S C OVE RY WWW.SNSEroups.com

The five drug development phases

e

Preclinical ..
Clinical research
research
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LEAD DISCOVERY BASED ON CLINICAL T, O
OBSERVATION ( CLINICAL & PRECLINICAL) STUDIES

Discovery Development

)
Pre-clinical Clinical

FDA/JEMA

Hit Lead Animal : ‘

2 Clinical trials Review and

generation identification models approval
Approval

Post-

* Program selection * Lead to drug * ADME * Phase |
* Target identification * Virtual Screening * ADME prediction * Efficacy * Phase Il
* Target Validation * Assay development * Safety * Phase Ill

*HTS

* Drug design

e Hittn | pad IND application
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TARGET IDENTIFICATION & TARGET VALIDATION IN (s g
LEAD DISCOVERY PROCESS FIUIIETTE

WWW.SNSEMoURs.Ccom

(TARGET IDENTIFIBATI(]D

HAVE A
COMPOUND

Phenolypic screerimg
approaches
Target-based
sScCreenimg approaches

TARGET VALIDATION
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STUDY OF LEAD GENERATION & LEAD PROCESSING ON

CLINICAL OBSERVATION
AEE) =7
FEE
- ,ﬁ
Ilerature RADDAR
Lead Hit Hit Lead Lead
Generation Evaluation Validation Generation Expansion ~ LSI w

Lead
Series Optimisation

Project target

Lead C | ?""'-,‘}‘ tn Lead
Generation ’ ibili ',,{j;_,__'; f Processing
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DEVELOPMENT OF LEAD DISCOVERY INTO PRECLINICAL

T =R

REGULATORY PROCESS W SSRIOUDS Com
&N G Ve &
Hit to Lead Preclinical Regulatory
Hit finding Lead optimization

and validation

6-9 months

Hit Lead Preclinical IND
Candidate
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LEAD DISCOVERY BASED ON CLINICAL OBSERVATION

FITEFICSS
WWW.SMSEIOUpS.Ccom

Discovery Development
— —
Exploratory — e—
research Pre-clinical Clinical

Exploratory Candidate
research Drug selection

Hit Lead Lead Animal FD EMA
eneration identification | optimization models Review and
g . s Approval
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STAGES OF DRUG DEVELOPMENT PIPELINE ;ww.siiﬁf’;ﬂ’ﬁ:?m

5 STAGES

af Che
DRUG DEVELOPMENT PIPELINE

Preclinical Clinical
research research
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DEVELOPMENT STAGES OF PRECLINICAL AND
CLINICAL SEGMENT

Preclinical Clinical

Drug -
Discovery Pharmacology ; Phase 1 Phase 3
Formuotion Toxicology Phase 2 NDA
Development - Submission
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CLINICAL TRAIL PHASES g

Is the investigational
medication/treatment safe?

= Are there side effects?

* How does it affect or move through the body?
- Is it safe to use at the same time as other medications?

Is the investigational medication/treatment
effective in treating the targeted condition?
» Does it relieve, reverse or stop the

progression of the condition?
= How safe is it?

O » What is the most effective dosage?

Who's in it? ||H [ :
Small group of healthy o Who's in it? Iy
pacrle—parisesllloes Gl Generally 100-300 people with the

exact condition being studied I i

L

'CONFIRMATION

How does the investigational medication/

treatment compare to the standard treatment
for the condition?

* More effective, less effective, or the same?

* Longer-term adverse effects?

* How does it affect quality of life, or survival?

« How might it be used along with existing treatments?

I
<

After the investigational medication/
treatment is approved, how does it work
for other patients with the condition?
» More safetylefficacy information is gathered

» Are there long-term benefits?

« Are there long-term risks?

Whao's in it?

Often several thousand people o Whe's in it? ] ]
who have been prescribed the [ Often 300-3,000 people with the

Investigational medication exact condition being studied il Y
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STUDY OF DISCOVERY SCIENCE AND CLINICAL TRAILS

WWW.SNSEMOUPS.Com

CLINCIAL TRIALS
| |
T ""' Phase IV:
: surveillance of
w Phase lli FDA approved
& study with the drugs to evaluate
DISCOVERY SCIENCE Phase II: largest number of | longdterm effects

Phase I study of more patients to confirm " and safety in a
patients to drug is effective " diverse patient
Phase 0: study of a_sma“ assess drug's and safe; assess  population
. number of patients Saffsslivensss and side-effects and
first study ina to evaluate safety Sishee evaluate compare this drug
patient 'O see and dosing safety to the current
‘models how the body R
Studies in the lab ' metabolizes the
drug
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DRUG DEVELOPMENT ON UNDER CLINICAL R
OBSERVATION T
Phases of drug development e

Laboratory Early clinical Late clinical Market

Phase 0 la

145 2
Target Toxicity Preliminary trial Efficacy Efficacy & Post-market
finding & Sfety&  Eficacy Side eﬁc?cts, surveillance
drug design PK/PD, ADME, SAD MAD Dose assessment COMPArISOn
Lead compound selection Food effect I{mdli?g fo existing
EPORent treatment
Laboratory Animal Patients Healthy volunteers Patients Patients
10-15 (sometimes patients) 50-300 300-3.000
20-100
14-18 months 1-2 years 2 years 1-4 years
PK PharmacoKinetics ADME Absorption, Distribution, Metabolism and Excretion Simplified representation of phases in drug development. Study content and dates and
PD PharmacoDynamics MTD Maximum Tolerated Dose T R 4 (‘ F R numbers given may vary between studies. No rights can be derived from this figure
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OBJECTIVES & TIMELINES OF CLINICAL TRAIL PHASES
OBSERVATION

I Clipical trial phases with objective and timeline

This slide highlights the process flow of clinical study for the new drug Investigation It also provides infarmation regarding fundamentat aim, time period, and the number of volunteers for each phase

Several Years i ‘ Days or Weeks | \ Weeks or Months ' | Several Years ’

Number of Participants ‘ Tens ‘ ‘ Hundreds ' | Thousands ’

Yy Y

tlinical=———>» Phase| ———>  Phaselfll————————> Phaselll

Piiii

el + Add text here « Addtexthere | + Add text here + Add text here
* Add text here * Add text here

* Add text here * Add text here
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FDA DRUG APPROVAL PROCESS

AT TICHTS
WWW.SNSEroups.com

FDA DRUG APPROVAL PROCESS

Overview of the FDA Drug Approval Process

(=% G 00 o o

IND Phase |
Dev-lo; ed Teal iy Application (20-80)

FDA and Drug Sponsor N Application Drug Facility FDA Phase IV
Raview Maeting AT Labaling Inspection Drug Approval (1000-)
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COLLECTIONS OF DATA AND CLINICAL STUDY

OBSERVATION

Data Sources

Data Preparation

Signal Detection

Drug
Identification

Indication
Identification

+

Data Mining

(i.,e., ROR)

Validation and
Hypothesis
Generation

| ADE signais }

Drug
Identification

Ak

Outcomes

Indication
identification

Al

Outcome
identification

C Mapping 4 trategies |

+

Case Crossover
Study

+
| ADE signails }—T

- e fl
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Supplemental
Applications

Manufacturer
Inspections

DRUG DISCOVERY DEVELOPMENT PROCESS

Drug Discovery and Development Process Step 5 — Post-
Market Drug Safety Monitoring (1/2)

Drug
Advertising

v

Developers mustsubmita
supplemantary application ifthay
plan to make any major
improvements tc the criginal
MDA,

Generally, any changesin
formulation, labelling, ordosage
strength must be approved by
FDA before they can be made.
Text Hare

Text Here

b

FDA offcials conductannual
inspections of drug
manufaciuring faciliies
throughoutthe United States and
Internationally, where licensed
drugs are manufactured
overseas

Manufacturers may be informed
of inspections in advance, orthe
inspections may be
unannounced

The aim of these inspectionsisto
ensure that developers follow
good manufacturing practices
FDA (Food and drug
administration) can shutdown a
facility if minimum standards are
not met

Text Here
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FDA regulates prescription drug
advertisements and promotional
labeling

All advertisements, such-as
product claims or reminder ads,
cannot be false or misleaading
They must contain ruthful details
aboutthe efficacy of a
medication, its side effects, and
prescribing information
Pharmaceutical firms make
brochures or other advertising
materials available to doctors or
customers

Text Here
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ASSESMENTS

Question 1 : Considering cost, time and failure rate in drug development, argue for or against prioritising clinical-
observation leads in early-stage research over conventional screening methods.
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Question 2: Discuss the potential role of real-world evidence and large-scale clinical databases in enhancing
clinical-observation-based lead discovery. What are the strengths and pitfalls of this approach?

06-11-2025
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SUMMARY

Drug
' ™ 0\

® 4 JLead Compound

e 9 /"
g
__—f-"—'-f

MNatural Sources
= Plant
= Animal
= Microbial

a pu

Chemical Sources Computational Sources
« Synthetic compouds * Molecular docking
« Combinatorial chemistry * Pharmacore modeling
* Proprietary library - QSAR
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