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Iintroduction to Virtual Screening

2 e S

nssilice Technigue Evaluates Large Identifies Potential
for Drug Discovery Chemical Libraries Drug-like Compounds

@ C% Bridge to Laboratory

Key Role in CADD Reduces Time., R Experiments.
(Computer Aided Cost, & Labor e e, P
Drug Design) e TcH DR D L0 Espei s,

Early-Stage Lead ldentification & Optimization.
Predicts Biological Activity
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Need for Virtual Screening

Challenges of Traditional Virtual Screening Solution

Screening
Millions of Compounds Computer-Based
in Databases Analysis
Time-Consuming & Efficiency Saves Time & Resources,
Expensive & Speed Selects Promising Molecules

Improvement

High Requirements: ' Reduces Experiments
Chemicals, Instruments, & Material Waste
Manywar

Iincreases Chance of Early Lead Compound Identiifation
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Role of Virtual Screening in Drug i
Discovery

Virtual Screening Solution

Computer-Based
Analysis

Virtual Screening

Chemical

i Lead Identification &
Databases - 1. Filters Compounds

Optimizati
- 2. Predicts Biological Activity EEIEDESE I
- 3. Priorttizes Leads

Saves Time & Resources Reduces Failure Rate

Computer Aided Drug Design (CADD

Faster, Cost-Effetive, & More Efficient Drug Discovery
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Virtual Screening Techniques (Overview)

Compuatonal methods to identify promising drug candidates

Virtual
Screening
Funnel
1. Drug-Likness 2. Pharanaphore 3. Phararsphor-Based 4. Database Promising Drug
Large Chemical Screening Mapping Screening Screening Candidates for Lab
Libraries e Fiters compands based on e jokornitffes esconis 30 - > o High-sperd computsitsornl Testing
iy Py o -0, chonics! Tessoraes for of Millioo = cormposands S
Lbpadte e S Trve Beolcngpets actiliity 1,
- -
T ) =
Faster, Cost-Etective Lead
Identifiation & Optimizaticon
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Advantages of Virtual Screening

Teporifioual Sechniquess (T s e
Key Advantages Impact on Drug Discovery
> Saves Time ;
e > * Rapid computer-based
; screening
> Cost-Effective
= Less reagents, instruments.
[ == Faster than exparimental
> CosTiactive
= Screens milions/toxic
. < compounds. Early-stage
= ickl
| — > @ High Throughtupt i it
= = Higher lead ADMET
- ds <=
— - g Improves Efficiency i SRS, R
| | = = Eliminates poor insights, (H-bonds.
r [ &/O Reduces Faillures | Decreases late-stage failures
| - - i _ e = Targeters new moleculsr acuctizon-
— Rational Design optimlaites
= Indidatve Lead diile to big nd
> ﬁ Novel Scafffolds = ity
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Introduction of Drug-Liktness Screening

Ensuring molecules have "drug potential” early on

~ B — =
Large 1. Drug-Likness Screening ' | Lipinski's Rule
Chemical (The Filter) | Rule of Fove
Libraries _
[ AvTS S0 Leg? )| [ < S
— ‘ = Evaluates ADMET properties = :
= Filters based on "Rule of Fove” ] [ NS = :
e 2. ADMET Prediction 3. Promising
O ‘ 2 o e ‘ | Drug-Like
Al:.sz:h_r_;:unn Dastnkbuiton I-E-:':_:-::lc;n | candidates
= (Bloocy @é) \

LY (Gam) (Cual})

Reduces Time, Cost, & Late-Stage Failures.

Increases Success Rate.

| An Essential Pre-Filtering Step in Virtual Screening
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Importance of Drug-Likness Screening

Early Candidate 1D
= ldentifies suitable

@
Large Chemical Libraries Radiices Ealliires

= Filters poor ADMET
properties

|’ Saves Time & Cost
- = Prevents uneussary =
| experiments N\

Drug-Likness o
Screening

(The Filter) (é:‘

Improves Oral Bioavaiability

= Ensurs absorption/
perminabllity

Enhances VS Efficiency
- Manages large librariesr_:

i
|
o

Minimizs Toxicity Risk
= Screens harmmful
compounds

f-. =

L Lt S

Precentenies
= ldentifies suitable

molecules Q

Saves Time & Cost
= Prevents abor ADMET

Enhances VS
- Efficiences large
libraries

Supports Rational
- Guides structural
modification

et

Minimizs Toxicity Risk
= Screens harmful -
compounds S

Increass Clinical Success
- Higher approwval A
probablity N X

Faster, Smarter, & Safer Drug Discovery

Crucial for virtual screening success

CADD|Mr. S.SRI VIKRAM |AP|SNSCPHS




Lipinki’s Rule of Five O ¢ S

1. Molecular 2. Octanol-Water
Weight (MWVV Partition
(MW Coffecicient

s = (LogP)

MW < S00 Da Logp < S

Rule of
Five
Filters

3. Hydrogen Bond 4. Hydrogen

Dond Donors Acceptors
(HBD) r (HBA)

HBD < 5 HBD < 10

If a compound violates =2 rules, it is @

likely to have poor oral biaalavibility.

Used for Drug-Liltkess Prediction & Early-Stage Fiitering
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Signifiacnce of Lipinski’'s Rule of Fove

Predicts Oral
Large Bioasalitdly- Smart filter Efficient GI
Chemical Libraries Cono' SYUREion
Early Screening Tool Reduces Failures
Predicts Oral *Enatms sultable Fliters poor P
Bioawailedilty: size & polarity properties

size & polfarity

“Avads poor
absorption

Sawves Time & Cost
“Fiiters libraies
campulatisaly

Lipinski's

Rule of Five

absosption

Reduces unfit
molecuiles

Reduves it
molecuiles

Improves Lead
< Opimizastiom
Lesmmrmes stage
& testing

Saws Time & Improvea Cospped Ervhance V'S Supports Rational
Guides libaural Balances *Easy o undeer-
comntyilcera & tecaly potency & PK potential diugs
Tnmroves VS Shimple "3
o unfersiand & apply Widey Accepted & Suppart Rértional
tPevs=) down millons Safler,
Highrer docking success effecziive drags

Faster, More Effective Drug Discovery

A Corsimmtone of Virtual Screening Success
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Other Drug-Likiness

1. Veber's Rule
- Rotatablie bonds = 10
- TPSA = 140 A2

o

(——

2. Noer's Rule
MW 160—-asO
LogP: 0.4 to S _) -
MR: 40-100 —
Atoms: 20-70 —_

Multiple rules complement Lipinski’'s to enhance drug discovery success.

Rules

Drug-Likness
Screening
(Beyond Lipinski)

2. Ghose Filter

Fearies —0.4 to 5
- TPSA = 140 A=

4. Muegge’s Rule
(Bayer Filter)
LogP: —2-5
TPSA = 150

RBD = 5 ﬁ‘o
HBA = 10

S. Rule of Three

(Fragment-Based Discovery)

MW = 300

LogP =3
HBA =3

3. Egan’'s Rule
LogP =5
LogP =5

TPSA = 131 A2 Cb

3. Egan’'s Rule
LogP: —2 to S
LogP: = 150
Rings = 7

6. Pfizer's 3/75 Rule

LogP >3

MBD = 3
TPSA < 75 A2
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ADMET Screening: The

Pharmaokostic & Safety Filter
Predicting a Drug’s Journey & Fate in the Body

=
»oow R
=

- -

-
e - -

3

Virtual Screening =
ey, 09090 = = GO
1. Absorption 2. Distribution 2. Metabolism 4. Excretion

= Dral Bioewatibillty = Pilasna Prolsin Elnding - CYPAS Intractions = Benal/Gliary - i I Effective
= Parmmmebiility = B88 Ponaritian Metabkic Stabiity = Oeaamy Clearance K A Lead Candidates J

= Soluthilly = Volume acl Drug-Drug lmtaractions Half-Life
Violune of Distribtion
|H Filters out unafe/infecttive
compounds

Ensuring Clinical Success: Reduces Failures, Saves Time &

10-01-2026
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DRUG COMPOUNDS ARE INVOLVED IN CLINICAL
TOOLS FO N S

R DRUG LIKELINESS AND ADMET SCREENING
TRAIL PHASES
e P
n‘cmg > uP 2
polerf e r’ N
- u'.f:l;ﬁ;_m;i 7 Drug-Likeness & ADMET Screening : (
“". ; g ‘0. -I.' *‘ f 9 GU
N & 2y ' @Coe 19Q o
\‘: \: ‘l} :.-? 8 MMDME 2. Molinspiration 3. pkCSM 4, mﬂrﬂ L oo __J ‘ - r_?o |
%}Lf S e |[&E B 26D Q 5)% )
G T Tr = \
U A g2 -~ [ | 2 Filtered  Promitsing Drug Leads
g = l Candidates (fﬂl’ Lab SY"“ESiS)
Large Chemical Libraries
v

(Millions Compounds)

@ Virtual Screening Pipeline: Reducing Failure, Saving Time
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Advantages of Drug-Likiness Screening

o
S
=

LT s s
§. o y ™ 1. Early Elimination
o—y —O = Filters poor properties

Large Chemi ] 5 <
ri}braﬁes’ca - - = Rresvents synstesis/testing

- Minimizes resources

Larg-
Drug-Likening 2. Saves Time & Cost

SThe STt i) = Favorable absorption
= Crucial for oral drugs

Drug-Likness 4. Reduces Drug Failure

Screenin % 2
=4 = MNarrows down libraries

The Smart Filter %
L ! - Boost latektage attrition

6. Supports Rational Design
 Guides structural mods
; - Balances potency/PK

7. Minimizes Toxicity Risk

- Higher approval chance
- Better pre-to-clinical transition

Drug-lilkness screening makes drug discovery Faster, Safer, & More
Cost-Cost-Effeective, Increasing Success

A Corontroine of Virtual Screening Success
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imwshes e

> % Cannot _Pl'Bﬂtct' e
Biological . o
- Based on Lipinski, Weber, etc.

- Excludes novel compounds — | = Ewvaluates properties, NMOT E‘F‘ﬁCaC'&l‘
. = Mo guarntee target binding . -

Drug-Likiness Screening
(The Filter)

= Passs filter, Fails lab

(False posiiive)
= Fails filter, Is active nesgtive]q

Limitations

= Errors in algorthms//datbases
= pdisleading results

= Early rules are too simple - Peptides, biclogics, prodrug
= Requires later experimental validation - May be wrognly excluded

Drug-likiness screening is valuable for early filtering but cannot replace
experimental valiation and may miss unvewvcational drug candiates.
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Summary: Virtual Screning & Drug-Likiness Screening

1. Virtual Screening (VS) 2. Drug-Likeness Screening (DLS)

Definition: Q Definition: &
« Compuational search to find liikely binders. Evaluates drug-like properties (e.g., Lipinski's).

Definition: Large Chemical Tefin_itiop: &
- COmpuationai search :v ﬁ) Libraries - L!plnski (MW<500, etc.,). ADMET.

(Compounds) -
@ Key Parameters/Rules:
Techniq?.les: ) The Screning Funnell—'p'nk' (MW<=500, etc,), yoan
= Drug-likness, Pharamaphore, Docking. &) ADMET r
(=3 = + gl Lq-}‘l'
Workflow © 2 a™® Tools ;
= Target Prep = Fiitering = Docking = B _ pkCSM, QikProp, etc. @g)

= Validation.
{%: S - Advantages . f\g%p‘
= Needs accurate structures $) 8 = SwissADME, pkCSM, QikProp, etc. 3 '3,

Drug-Likness & Tools
Acyaniagon: ADMET Filbring |. Early elimination
= Needs accurate structures, False ++). Y ¥ z
’ Improves Safety.
Limitations Disavartages D
= Saves Time/Cost, Reduces Failure, « Limited rules, No Saves Cost, Promising Drug

Novel ScaMNovel Scaffods No efficacy, False ++). Candidates (for

Lab Validation)

g

Faster, Safer, & Smarter Drug Discovery &:
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ASSESSMENTS

Q1: Virtual screening is primarily used to: A) Synthesize new
chemical compounds B) Identify promising drug candidates from

large compound libraries C) Measure drug toxicity in humans D)
Conduct clinical trials

Q2: Lipinski’s Rule of Five does not include which parameter?
A) Molecular weight <500 Da B) LogP <5 C) Hydrogen bond
donors < 5 D) Topological polar surface area < 140 A2

Q3: Veber’s rule emphasizes:
A) Molecular weight and lipophilicity

B) Molecular flexibility and polar surface area
C) Toxicity prediction

D) Oral solubility only
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Q4: pkCSM is mainly used to: A)
Perform molecular docking B)
Predict ADMET properties C)
Synthesize compounds D)
Visualize 3D protein structures

Q5: Which combination represents both screening and pharmacokinetic evaluation?
A) Molecular docking + ELISA B) Drug-likeness screening + ADMET screening C) Flow
cytometry + Western blot D) QikProp + PCR
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