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Design Thinking in Pharmacology
Empathize: Deeply understand the user or patient's challenges, needs, and experiences with drug
therapies.

Define: Reframe the problem based on insights from the empathize phase and establish clear
context.

Ideate: Brainstorm and explore a wide range of ideas and potential solutions, including
innovative drug molecules or therapeutic approaches.

Prototype: Simulate and build drug prototypes or formulations to enhance patient outcomes and
safety.
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Pharmacology Concepts

Pharmacology

The study of drug action and
effects

Pharmacokinetics

Body's effect on drugs

Pharmacodynamics

Drug's effect on the body

Drug Development

Process of creating new drugs

Drug Administration

Methods of delivering drugs
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INTRODUCTION
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ADVANTAGES OF PHARMACOLOGY
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BRANCHES OF PHARMACOLOGY

PHARMACOLOGY, Link to other biomedical principles

CLINICAL MEDICINE VETERINARY PHARMAGY

PSYCHOLOGY THERAPEUTICS MEDICINE BIOTECHNOLOGY  PATHOLOGY CHEMISTRY
Psycho- Clinicai Veterinary  Pharmaceutical Madicinal
pharmacology pharmacology  phanmacology  sciences  Clophamacedlicals  Toxicology chemistry
Pharmacokinatics/ Blochemical
drug metabotism pharmacology
Pharmacology
Molecular
pharmacology Chamotharapy
Systems pharmacology
Neuro- Cardiovascular Gastrointestingl
pharmacology phamacology pharmacology
Immuno- Respiratory
pharmacology pharmacology
Pharmacogenetics Pharmacogenomics Pharmacoepidemiology Phamacoaconomics
GENETICS GENOMICS CLINICAL EPIDEMIOLOGY HEALTH ECONOMICS
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HISTORY OF PHARMACOLOGY

History of Pharmacology

Classical — First pharmacies

* Hippocrates (Father of
Medicine) — Hippocratic
Oath developed during this
period E | e

 Galen (incorrect anatomical amm | e e
descriptions unchallenged WSS e o
for 1500 years) — Introduced
minerals to pharmacology
and began to soak, boaill,
and mix the preparations
creating syrups, tinctures,
etc.
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TERMINOLOGY USED IN PHARMACOLOGY

Pharmacokinetics Pharmacodynamics

What the body does to drug What the drug does to body

Pharmacotherapeutics Pharmacy
The study of the use of drugs Preparing suitable dosage forms

Toxicology
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APPROACHES TO PHARMACOLOGY

Target Selection Clinical Trials (Phase | &)
Lead Compound Identification Mechanistic Pre-clinical Trials
Molecular Target Identification Safety Studies
Lead Compound Optimization Molecular Pharmacological Studies
Pre-clinical Trials Large Scale Clinical Trials
Clnical Trials
1 Classical Pharmacology Reverse Phamacology
~ StaticNetwork  Dynamic Network (Expensie, time consuming) (Costefecthv, time spaning)
P —— Orugtomarket B:0years Orugto et 44y

Understanding of Drug Action Promoting Molecule Drug Discovery
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PHARMACOKINETICS

PHARMACOKINETICS
MOVEMENT & MODIFICATION of MEDICATION in BODY
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Pharmacokinetics Process Sequence

|
Absorption ‘/l ‘/;l

Distribution
Drug enters the =xeretion
bloodstream Drug is
transported to Drug is
tissues and chemically Drug is
organs modified by the  removed from
body the body
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PHARMACODYNAMICS

Pharmacology: Drug-Receptor Interactions and Mechanisms of Action

Enzyme lnhibitioa

' Receptors
(Receptor Modulation )

\

[ Dose-Response

Ligands Drug-Receptor Mechanisms of /
Interactions (Pharmacoloqy) [Aﬂion .| lon Channel
Modulation
Relationship

J % -
Neurotransmitter
kS)'ste"u‘»
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TOXICOLOGY

Dose
Pharmacology Toxicology
Dose refers to the Dose refers to the
amount of drug amount of
absorbed from an chemical
administration introduced into a

“‘ biological system
S“/ "
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Types of Toxicity

Different ways toxicity
manifests in organisms
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Processes through
which toxicity occurs
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Toxicology Overview
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Factors Affecting
Toxicity

Elements influencing the
severity of toxic effects

Risk Assessment

Steps to evaluate and
manage toxic risks
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CLINICAL PHARMACOLOGY

» Applies pharmacological knowledge to

: . : : Drug Discovery Process
patient care, including drug trials and 9 y

Screening Natural

monitoring. Products
] Evaluating existing natural
» Focuses on efficacy, safety, and compounds fordrugI Synthesizing New
potentia -

Entities
individualized dosing. Creating novel chemical
compounds for drug
development

» Examples: Phase I-1V clinical trials for new

drugs.
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SUMMARY

» Pharmacology bridges chemistry and medicine for better health outcomes.

» Key branches: Pharmacokinetics, Pharmacodynamics, Toxicology.

» History evolves from herbs to precision drugs.

» Terminology and approaches guide safe drug use.
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FIND THE BRANCHES OF
PHARMACOLOGY ‘,

08-11-2025 PHARMACOLOGY | INTRODUCTION TO PHARMACOLOGY | MS. D.PRADEEPA | AP | SNSCPHS




REFERENCES

» Rang & Dale's Pharmacology, 9th Edition, Elsevier, 2019.
» Goodman & Gilman's: The Pharmacological Basis of Therapeutics,
13th Edition, McGraw-Hill, 2018.

» Text book of Pharmacology by KD Tripathi

08-11-2025 PHARMACOLOGY |INTRODUCTION TO PHARMACOLOGY | MS. D.PRADEEPA | AP | SNSCPHS




FIrurions

08-11-2025 PHARMACOLOGY |INTRODUCTION TO PHARMACOLOGY | MS. D.PRADEEPA | AP | SNSCPHS




