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Professional Certificate in AI-Enhanced Innovation in Drug Discovery

Compound Screening

Compound Screening:
Compound screening is a critical step in drug discovery that involves testing a large number of chemical
compounds to identify potential drug candidates. This process helps researchers identify compounds that
have the desired biological activity and therapeutic potential.

High-Throughput Screening (HTS):
High-throughput screening is a method used in compound screening where thousands to millions of
compounds are rapidly tested for their biological activity. HTS allows researchers to quickly identify
potential drug candidates and accelerate the drug discovery process.

Virtual Screening:
Virtual screening is a computational technique used to predict the binding of small molecules to a target
protein. This method involves screening virtual libraries of compounds using computer algorithms to
identify potential drug candidates for further testing.

Hit Identification:
Hit identification is the process of identifying chemical compounds that show promising biological activity
in initial screening assays. Hits are compounds that have the potential to be developed into lead
compounds for drug development.

Lead Optimization:
Lead optimization is the process of modifying hit compounds to improve their drug-like properties,
potency, and selectivity. This iterative process involves synthesizing and testing analogs of the lead
compound to optimize its pharmacological profile.

Structure-Activity Relationship (SAR):
Structure-activity relationship is a key concept in drug discovery that describes the relationship between the
chemical structure of a compound and its biological activity. Understanding SAR helps researchers design
and optimize compounds with the desired pharmacological properties.

Pharmacophore:
A pharmacophore is a spatial arrangement of atoms or functional groups in a molecule that is responsible
for its biological activity. Pharmacophore modeling is used in drug design to identify key structural features
required for a compound to bind to its target protein.

Target-Based Screening:

Read online: https://shortcourses.lsibonline.com/guides/3842244/
compound-screening

London School of International Business · 29 Jun 2026



G U I D E

Target-based screening is a strategy in compound screening where compounds are tested for their ability to
interact with a specific target protein or receptor involved in a disease pathway. This approach allows
researchers to identify compounds that modulate the activity of the target protein.

Cell-Based Screening:
Cell-based screening is a method in compound screening where compounds are tested for their biological
activity using living cells. This approach allows researchers to assess the effects of compounds on cellular
processes and identify compounds with potential therapeutic effects.

Assay Development:
Assay development involves designing and optimizing biochemical or cellular assays to measure the
biological activity of compounds. Well-designed assays are critical for accurate compound screening and hit
identification in drug discovery.

Primary Screening:
Primary screening is the initial step in compound screening where a large library of compounds is tested for
their biological activity using high-throughput assays. Primary screening helps researchers identify hits for
further optimization.

Secondary Screening:
Secondary screening involves confirming the biological activity of hit compounds identified in primary
screening assays. Secondary assays are more specific and can provide additional information on the
mechanism of action and selectivity of hit compounds.

Fragment-Based Screening:
Fragment-based screening is a method in compound screening where small fragments of molecules are
screened for their ability to bind to a target protein. This approach allows researchers to identify fragment
hits that can be optimized into lead compounds.

Cheminformatics:
Cheminformatics is the application of computational techniques to analyze and interpret chemical data in
drug discovery. Cheminformatics methods are used to design virtual compound libraries, predict compound
properties, and optimize lead compounds.

Hit-to-Lead:
Hit-to-lead is the process of optimizing hit compounds to improve their drug-like properties and potency.
This stage involves medicinal chemistry optimization, structural modifications, and biological testing to
identify lead compounds for further development.

ADME-Tox:
ADME-Tox stands for absorption, distribution, metabolism, excretion, and toxicity. ADME-Tox studies are
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conducted to assess the pharmacokinetic and safety profiles of lead compounds in drug discovery.
Understanding ADME-Tox properties is crucial for selecting drug candidates with favorable pharmacological
characteristics.

Biophysical Screening:
Biophysical screening is a method used in compound screening to study the physical properties of
compounds and their interactions with target proteins. Biophysical techniques, such as surface plasmon
resonance and nuclear magnetic resonance, provide valuable information on compound binding and
mechanism of action.

Phenotypic Screening:
Phenotypic screening is an approach in compound screening where compounds are tested for their ability
to modulate a specific cellular phenotype or disease-relevant pathway. Phenotypic screening can identify
compounds with novel mechanisms of action and therapeutic potential.

Fragment-Based Drug Design:
Fragment-based drug design is a rational approach to drug discovery where small molecular fragments are
used as starting points to design and optimize lead compounds. This strategy involves fragment screening,
fragment linking, and fragment growing to develop potent and selective drug candidates.

Chemical Space:
Chemical space refers to the vast universe of all possible chemical compounds that can be synthesized or
exist in nature. Exploring chemical space allows researchers to identify novel scaffolds, optimize compound
properties, and discover new drug candidates with unique pharmacological profiles.

Hit Expansion:
Hit expansion is the process of exploring chemical analogs and derivatives of hit compounds to identify
more potent and selective lead compounds. Hit expansion involves synthesizing compound libraries and
testing them in secondary assays to optimize lead candidates for drug development.

Machine Learning in Compound Screening:
Machine learning algorithms are increasingly being used in compound screening to predict compound
activity, optimize lead compounds, and analyze large datasets. Machine learning models can identify
patterns in compound data, predict compound properties, and accelerate the drug discovery process.

Fragment-Based Lead Discovery:
Fragment-based lead discovery is a strategy in drug discovery where small fragment hits are optimized into
lead compounds through iterative cycles of compound design and testing. This approach allows researchers
to efficiently explore chemical space and develop high-quality drug candidates.

Hit Confirmation:
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Hit confirmation is the process of validating the biological activity of hit compounds identified in primary
screening assays. Hit confirmation involves retesting hit compounds in secondary assays, evaluating their
potency and selectivity, and confirming their mechanism of action.

Pharmacokinetics (PK):
Pharmacokinetics is the study of how a drug is absorbed, distributed, metabolized, and excreted in the
body. PK studies assess the pharmacokinetic properties of lead compounds to understand their
bioavailability, half-life, and clearance in preclinical and clinical development.

Pharmacodynamics (PD):
Pharmacodynamics is the study of how a drug interacts with its target protein or receptor to produce a
biological effect. PD studies evaluate the pharmacodynamic properties of lead compounds to determine
their mechanism of action, potency, and efficacy in disease models.

Hit Triage:
Hit triage is the process of prioritizing hit compounds based on their biological activity, selectivity, and
drug-like properties for further development. Hit triage helps researchers focus on lead optimization efforts
and select the most promising drug candidates for preclinical studies.

Parallel Synthesis:
Parallel synthesis is a method used in compound screening to rapidly generate large libraries of chemical
compounds for testing. This approach involves synthesizing multiple compounds simultaneously using
automated synthesis platforms to explore chemical diversity and identify hit compounds.

Fragment-Based Optimization:
Fragment-based optimization is a strategy in drug discovery where fragment hits are systematically
optimized into lead compounds through structure-activity relationship studies and medicinal chemistry
modifications. This approach allows researchers to efficiently optimize compound properties and develop
high-quality drug candidates.

Target Engagement:
Target engagement is the process of assessing the interaction of a compound with its target protein or
receptor in biological systems. Target engagement studies measure the binding affinity, selectivity, and
kinetics of compounds to validate their mechanism of action and therapeutic potential.

Pharmacogenomics:
Pharmacogenomics is the study of how genetic variations influence an individual's response to drugs.
Pharmacogenomic studies help personalize drug therapy, optimize drug dosing, and predict drug response
based on an individual's genetic profile.

Phenotypic Optimization:
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Phenotypic optimization is the process of refining hit compounds identified in phenotypic screening assays
to improve their potency, selectivity, and pharmacological properties. Phenotypic optimization involves
medicinal chemistry modifications and biological testing to develop lead compounds with optimized
activity.

Chemical Genomics:
Chemical genomics is the study of how chemical compounds interact with biological systems to modulate
gene expression, protein function, and cellular pathways. Chemical genomics approaches help identify drug
targets, elucidate drug mechanisms, and predict compound activity in drug discovery.

Lead Selection:
Lead selection is the process of choosing the most promising lead compounds for further development
based on their pharmacological profile, safety profile, and therapeutic potential. Lead selection involves
evaluating lead compounds in preclinical studies to prioritize candidates for clinical development.

Pharmacoeconomics:
Pharmacoeconomics is the study of the economic impact of drug therapy on healthcare systems, patients,
and society. Pharmacoeconomic analyses evaluate the cost-effectiveness of drugs, resource allocation, and
healthcare decision-making to optimize patient outcomes and healthcare efficiency.

Hit-to-Drug:
Hit-to-drug is the process of advancing hit compounds through lead optimization, preclinical development,
and clinical trials to develop a marketable drug product. Hit-to-drug involves regulatory approval,
formulation development, and commercialization strategies to bring new drugs to market.

Chemical Biology:
Chemical biology is an interdisciplinary field that combines chemistry, biology, and pharmacology to study
the interactions between small molecules and biological systems. Chemical biology approaches help
elucidate drug mechanisms, identify drug targets, and develop new therapeutic strategies in drug discovery.

Pharmacovigilance:
Pharmacovigilance is the monitoring and assessment of drug safety and adverse drug reactions in patients.
Pharmacovigilance studies evaluate the long-term safety profile of drugs, identify potential risks, and ensure
the safe use of medications in clinical practice.

Lead Discovery:
Lead discovery is the process of identifying novel chemical compounds with potential therapeutic activity
through compound screening, virtual screening, or fragment-based approaches. Lead discovery involves hit
identification, lead optimization, and preclinical testing to develop drug candidates for further development.

Chemical Library:
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A chemical library is a collection of diverse chemical compounds that are screened for their biological
activity in drug discovery. Chemical libraries can be natural product extracts, synthetic compound libraries,
or virtual compound databases used to identify hits and lead compounds for drug development.

Drug Repurposing:
Drug repurposing is the strategy of identifying new therapeutic uses for existing drugs that are already
approved for other indications. Drug repurposing studies leverage the pharmacological properties of known
drugs to treat different diseases and accelerate drug development.

Structure-Based Drug Design:
Structure-based drug design is a rational approach to drug discovery where the three-dimensional structure
of a target protein is used to design and optimize drug candidates. This strategy involves molecular
docking, structure-activity relationship studies, and computational modeling to develop potent and
selective drugs.

Lead Characterization:
Lead characterization is the process of evaluating the pharmacological, pharmacokinetic, and safety
properties of lead compounds in preclinical studies. Lead characterization studies assess the efficacy,
toxicity, and ADME properties of lead compounds to select candidates for clinical development.

Chemoinformatics:
Chemoinformatics is the application of informatics techniques to analyze chemical data, predict compound
properties, and optimize lead compounds in drug discovery. Chemoinformatics methods include molecular
modeling, QSAR analysis, and virtual screening to accelerate the drug discovery process.

Hit Expansion:
Hit expansion is the process of exploring chemical analogs, derivatives, and scaffolds of hit compounds to
optimize their pharmacological properties. Hit expansion studies involve synthesizing compound libraries,
testing them in secondary assays, and selecting lead compounds for further development.

Pharmacogenetics:
Pharmacogenetics is the study of how genetic variations influence an individual's response to drugs.
Pharmacogenetic studies help personalize drug therapy, optimize drug dosing, and predict drug response
based on an individual's genetic profile.

Lead Profiling:
Lead profiling is the comprehensive evaluation of lead compounds to assess their pharmacological,
pharmacokinetic, and safety properties in preclinical studies. Lead profiling studies provide critical
information on the efficacy, toxicity, and ADME properties of lead compounds to guide drug development
decisions.
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Pharmacoeconomic Analysis:
Pharmacoeconomic analysis is the assessment of the economic impact of drug therapy on healthcare
systems, patients, and society. Pharmacoeconomic studies evaluate the cost-effectiveness of drugs, resource
allocation, and healthcare decision-making to optimize patient outcomes and healthcare efficiency.

Chemical Proteomics:
Chemical proteomics is the study of how chemical compounds interact with a proteome to modulate
protein function, signaling pathways, and cellular processes. Chemical proteomics approaches help identify
drug targets, elucidate drug mechanisms, and predict compound activity in drug discovery.

Lead Optimization:
Lead optimization is the process of improving the pharmacological properties, potency, and selectivity of
lead compounds through iterative cycles of compound design and testing. Lead optimization involves
medicinal chemistry modifications, structure-activity relationship studies, and ADME-Tox profiling to
develop drug candidates for clinical development.

Pharmacovigilance:
Pharmacovigilance is the monitoring and assessment of drug safety, adverse drug reactions, and drug
interactions in patients. Pharmacovigilance studies evaluate the long-term safety profile of drugs, identify
potential risks, and ensure the safe use of medications in clinical practice.

Hit Expansion:
Hit expansion is the process of exploring chemical analogs, derivatives, and scaffolds of hit compounds to
optimize their pharmacological properties. Hit expansion studies involve synthesizing compound libraries,
testing them in secondary assays, and selecting lead compounds for further development.

Phenotypic Screening:
Phenotypic screening is an approach in compound screening where compounds are tested for their ability
to modulate a specific cellular phenotype or disease-relevant pathway. Phenotypic screening can identify
compounds with novel mechanisms of action and therapeutic potential.

Fragment-Based Drug Design:
Fragment-based drug design is a rational approach to drug discovery where small molecular fragments are
used as starting points to design and optimize lead compounds. This strategy involves fragment screening,
fragment linking, and fragment growing to develop potent and selective drug candidates.

Hit Confirmation:
Hit confirmation is the process of validating the biological activity of hit compounds identified in primary
screening assays. Hit confirmation involves retesting hit compounds in secondary assays, evaluating their
potency and selectivity, and confirming their mechanism of action.
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Pharmacokinetics (PK):
Pharmacokinetics is the study of how a drug is absorbed, distributed, metabolized, and excreted in the
body. PK studies assess the pharmacokinetic properties of lead compounds to understand their
bioavailability, half-life, and clearance in preclinical and clinical development.

Pharmacodynamics (PD):
Pharmacodynamics is the study of how a drug interacts with its target protein or receptor to produce a
biological effect. PD studies evaluate the pharmacodynamic properties of lead compounds to determine
their mechanism of action, potency, and efficacy in disease models.

Hit Triage:
Hit triage is the process of prioritizing hit compounds based on their biological activity, selectivity, and
drug-like properties for further development. Hit triage helps researchers focus on lead optimization efforts
and select the most promising drug candidates for preclinical studies.

Parallel Synthesis:
Parallel synthesis is a method used in compound screening to rapidly generate large libraries of chemical
compounds for testing. This approach involves synthesizing multiple compounds simultaneously using
automated synthesis platforms to explore chemical diversity and identify hit compounds.

Fragment-Based Optimization:
Fragment-based optimization is a strategy in drug discovery where fragment hits are systematically
optimized into lead compounds through structure-activity relationship studies and medicinal chemistry
modifications. This approach allows researchers to efficiently optimize compound properties and develop
high-quality drug candidates.

Target Engagement:
Target engagement is the process of assessing the interaction of a compound with its target protein or
receptor in biological systems. Target engagement studies measure the binding affinity, selectivity, and
kinetics of compounds to validate their mechanism of action and therapeutic potential.

Pharmacogenomics:
Pharmacogenomics is the study of how genetic variations influence an individual's response to drugs.
Pharmacogenomic studies help personalize drug therapy, optimize drug dosing, and predict drug response
based on an individual's genetic profile.

Phenotypic Optimization:
Phenotypic optimization is the process of refining hit compounds identified in phenotypic screening assays
to improve their potency, selectivity, and pharmacological properties. Phenotypic optimization involves
medicinal chemistry modifications and biological testing to develop lead compounds with optimized
activity.
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Chemical Genomics:
Chemical genomics is the study of how chemical compounds interact with biological systems to modulate
gene expression, protein function, and cellular pathways. Chemical genomics approaches help identify drug
targets, elucidate drug mechanisms, and predict compound activity in drug discovery.

Lead Selection:
Lead selection is the process of choosing the most promising lead compounds for further development
based on their pharmacological profile, safety profile, and therapeutic potential. Lead selection involves
evaluating lead compounds in preclinical studies to prioritize candidates for clinical development.

Pharmacoeconomics:
Pharmacoeconomics is the study of the economic impact of drug therapy on healthcare systems, patients,
and society. Pharmacoeconomic analyses evaluate the cost-effectiveness of drugs, resource allocation, and
healthcare decision-making to optimize patient outcomes and healthcare efficiency.

Hit-to-Drug:
Hit-to-drug is the process of advancing hit compounds through lead optimization, preclinical development,
and clinical trials to develop a marketable drug product. Hit-to-drug involves regulatory approval,
formulation development, and commercialization strategies to bring new drugs to market.

Chemical Biology:
Chemical biology is an interdisciplinary field that combines chemistry, biology, and pharmacology to study
the interactions between small molecules and biological systems. Chemical biology approaches help
elucidate drug mechanisms, identify drug targets, and develop new therapeutic strategies in drug discovery.

Pharmacovigilance:
Pharmacovigilance is the monitoring and assessment of drug safety and adverse drug reactions in patients.
Pharmacovigilance studies evaluate the long-term safety profile of drugs, identify potential risks, and ensure
the safe use of medications in clinical practice.

Lead Discovery:
Lead discovery is the process of identifying novel chemical compounds with potential therapeutic activity
through compound screening, virtual screening, or fragment-based approaches. Lead discovery involves hit
identification, lead optimization, and preclinical testing to develop drug candidates for further development.

Chemical Library:
A chemical library is a collection of diverse chemical compounds that are screened for their biological
activity in drug discovery. Chemical libraries can be natural product extracts, synthetic compound libraries,
or virtual compound databases used to identify hits and lead compounds for drug development.

Drug Repurposing:
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Drug repurposing is the strategy of identifying new therapeutic uses for existing drugs that are already
approved for other indications. Drug repurposing studies leverage the pharmacological properties of known
drugs
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