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PHARMACOLOGY
1. SCIENTIST NAME AND THEIR DISCOVERIES

Discoveries Scientist

R

S. No.

1. Father of Pharmacology Oswald Schmiedeberg
2. Founded first institute of pharmacology Rudolf Buchheim

3. First pharmacist (father of pharmacy) Galen
이

4. Father of chemotherapy Paul Ehrlich
이 Ο

5. Discovery of Penicillin Alexander Fleming

6. Discovery of Streptomycin
7. Discovery of Insulin

Selman Waksman

Banting and Best

8. Discovery of antimicrobial effect of prontosil Gerhard Domagk

9. Father of medicine Hippocrates

이

이

2. ESSENTIAL MEDICINES

E - Effective and economical

S - Safe

S- Single drug formulation mostly
E

- Environmental factors are also considered in making the choice
N -

Needed by the majority of population R
T

- They must be available at all times
I

- In proper dosage form

L
- List of essential drugs is made locally with the help of WHO model list.

A - Aim is to optimally use the limited financial resources

3. ORPHAN DRUGS • OVER THE COUNTER DRUGS

ORPHAN DRUGS

Drugs used for diagnosis,
treatment or prevention

of rare diseases.

Examples:
Sumatriptan

Rifabutin

Digoxin immune Fab
Liothyronine (T3)
Fomepizole

Amphotericin
Nitrates

B

OVER THE COUNTER DRUGS

Drugs sold to a patient
without the need for a

doctor's prescription.

Examples:

paracetamol
antacids

PRESCRIPTION DRUGS

PRESCRIPTION DRUGS

Drugs obtained only on

producing the prescription
of a registered medical
practitioner.

Examples:

antibiotics

antipsychotics
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1. SOURCES

SOURCES OF

DRUG INFORMATION Ο

No. Source

1. Indian Pharmacopoeia (I.P.)

Description

Published by Ministry of Health and Family Welfare,
Government of India.

2. British Pharmacopoeia (В.Р.) Published by HMSO books, London, on the
recommendation of the Medicine Commission.

3. British Pharmaceutical Codex (B.P.C.) Prepared by Pharmaceutical Society and published
by Pharmaceutical Press.

4. British National Formulary (BNF) Joint publication of the British Medical Association
and Royal Pharmaceutical Society.

5. National Formulary (N.F.)

6. United States Pharmacopeia (USP)

Published by the United States Pharmacopeial
Convention, Inc., Rockville.

Published by the United States Pharmacopeial

Convention, Inc., Rockville, Maryland, U.S.A.

7. Extra Pharmacopoeia (Martindale) Published by William Martindale in 1883; reference

book on drugs and medicines in current use

throughout the world.

8. European Pharmacopoeia Prepared under the auspices of the Council of Europe.

9. International Pharmacopoeia WHO publication providing recommended standards
for international use.

10. Indian Drug Review Bimonthly publication of Mediworld Publishing.

11. Indian Pharmaceutical Guide Published by Kongposh Publication, New Delhi.

12. Pharmaceutical Handbook Companion volume to the Extra Pharmacopoeia.

2. DRUG NOMENCLATURE

Chemical Name Non-proprietary Name Proprietary / Brand Name

Acetylsalicylic acid Aspirin

N-acetyl-p-aminophenol Paracetamol

(Acetaminophen)

Disprin, Ecosprin

Crocin, Metacin, Tylenol

이
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S. No. Route Explanation

1. Intra-articular Drug injected in

knee joint

ROUTES OF DRUG

ADMINISTRATION-I
R

Administration Dose

in (ml)

Larger joint: up to
40 mg (1.0 ml);
Smaller joint: 5-10 mg

(0.125-0.25 ml)

Degree of

Angle

2. Intrathecal Drug injected into

spinal cord
Less than 20 ml

3. Retrobulbar Drug injected
behind the eyeballMACY 2-3.5 ml

4.
Intradermal/
cutaneous

Drug injected into

dermis just below
epidermis

10-15° 0.1-0.2 ml

5. Intramuscular
Drug injected into
large skeletal muscle

(deltoid, gluteus
maximus)

90° 2-4 ml

6. Intravenous
Drug injected as
bolus or direct
into vein

25° up to 500 ml
or more

Parenteral routes give rapid and
precise drug delivery.
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ADMINISTRATION-IП
Ο

ExplanationS. No. Route Degree of Angle

7. Subcutaneous Drug injected under the skin
(with short needle)

45°

8. Transdermal Constant rate into systemic
circulation via the stratum corneum

१. Intra-arterial Drug injected into artery

10. Topical
administration

External application of drug to
the surface for local action

11. Intranasal Drug administered by
inhalational particles

12. Rectal route Drug put into rectum
as suppository

-

13. Buccal or

sublingual
Drug placed under the tongue
or in the buccal cavity

TYPES OF MEMBRANE TRANSPORT - PASSIVE DIFFUSION

also called nonionic diffusion.

major process for absorption of

more than 90% of drugs.

best expressed by Fick's first
law of diffusion.

lipid-soluble drugs are transported;
does not require energy.

Ο

O
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MEMBRANE TRANSPORT,
ABSORPTION &

BIOAVAILABILITY
1. PORE TRANSPORT

이

•

also called convective transport, bulk flow or filtration.

passage of drugs through aqueous pores in membrane

through paracellular spaces.

or

important in absorption of low molecular weight drugs (less than 100).
drugs with MW more than 100 or 200 are not able to penetrate.

2. CARRIER MEDIATED TRANSPORT

Facilitated diffusion

• type of carrier-mediated transport.

• does not require energy.

0000

drug attaches to a carrier in the membrane
which facilitates its diffusion across the membrane.

Active transport

drug molecules move from lower to higher concentration
against the concentration gradient.

• requires energy.

0000

o Primary active transport energy obtained directly
by hydrolysis of ATP.

o Secondary active transport - same direction = symport / cotransport;
opposite directions = antiport /exchange transport.

3. ABSORPTION OF DRUGS

Weakly acidic drugs
(barbiturates)

unionized form

in acidic pH

Weakly basic drugs
(morphine,

amphetamine)

4. BIOAVAILABILITY

unionized form

in alkaline pH

fraction of administered drug that reaches systemic circulation
in unchanged form.

이 by i.v. route it is 100%.

better absorbed

from stomach

better absorbed

from intestine

O

이
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FIRST PASS METABOLISM,
DRUG DISTRIBUTION &

PLASMA PROTEIN BINDING
1. FIRST PASS METABOLISM

Stomach

Portal

circulation

Liver

Systemic
circulation

Mnemonic: Loyal VP Singh is Not A Popular PM in Hindustan

L - Lignocaine
V - Verapamil

P - Propranolol

S - Salbutamol

N - Nitroglycerine

2. DRUG DISTRIBUTION

A - Amitriptyline
P - Propoxyphene

P - Pethidine

M - Methyl testosterone, Morphine

H - Hydrocortisone

HARMACY
Distribution is the reversible transfer of drug between body fluid
compartments after absorption.

After entering systemic circulation, the drug distributes in body fluids.

Apparent volume of distribution: Va =
total amount of drug in the body

concentration of the drug in plasma

• Drugs that accumulate in tissues have Va exceeding total body water.
Example: chloroquine has very high Va (1300 L/kg); digoxin about 500 L.

3. PLASMA PROTEIN BINDING

이

Many drugs have affinity toward plasma proteins.

Acidic drugs bind to albumin; basic drugs bind to A1-acid glycoprotein,
prothrombin and thromboplastin.

A. To Albumin
이 Β. Το α1-acid glycoprotein
이

Barbiturates

Benzodiazepines
NSAIDS

Valproic acid •

Phenytoin

B-blockers
Bupivacaine

Lignocaine
Disopyramide
Imipramine

Penicillins
Methadone

Sulphonamides

Tetracyclines
Tolbutamide

Warfarin

Prazosin

Quinidine

Verapamil

R

R
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Type

1. Active drug

Active

metabolite

METABOLISM/

BIOTRANSFORMATION
Phase I metabolism = non-synthetic

Phase II metabolism = synthetic / conjugation

Drug Metabolite Remark

이 Amitriptyline 이 Nortriptyline

Diazepam Oxazepam

Digitoxin Digoxin

Desipramine

Metabolite retains

pharmacological

activity.Imipramine

Spironolactone

Phenacetin

Canrenone

이

이

Ο

이

2. Active drug
→ Inactive

metabolite

Paracetamol

Primidone Phenobarbitone

Allopurinol Alloxanthin

Metabolite has little

or no pharmacological

activity.

3. Inactive drug

(prodrug)

Proguanil Cycloguanil
Levodopa Dopamine

Active Enalapril 이 Enalaprilat

metabolite Dipivefrine Epinephrine

Prodrug is
biotransformed to

active metabolite

in the body.
Prednisone Prednisolone

Bacampicillin Ampicillin

4. Inactive drug
Toxic / reactive

or important
metabolite

Cyclophosphamide Phosphoramide

mustard + Acrolein
이 Valaciclovir

• Acyclovir

Metabolite may be

toxic, reactive or

therapeutically
important.

Metabolism usually increases water solubility.
Prodrugs become active after biotransformation.
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PHASE I

METABOLISM
R

Reaction Definition Examples

Phenytoin
Oxidation addition of oxygen /

removal of hydrogen
Phenobarbitone

Pentobarbitone

Propranolol

Reduction removal of oxygen /

addition of hydrogen

Chloramphenicol
Methadone

Hydrolysis
breakdown of compound

by addition of water

Esters: procaine,

succinylcholine

amides: lignocaine,
procainamide

Cyclization
conversion of straight
chain compound into
ring structure

Proguanil to cycloguanil

Decyclization breakup of ring
structure of the drug

• Phenobarbitone and

Phenytoin

Phase I reactions usually introduce or expose a

functional group and often prepare the drug for

Phase II conjugation.
Ο

R-CH2R-

Oxidation

이

R-C
[H] R-CH-R'

R' OH

Reduction Ring structure

Ο

Ο

이
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PHASE II
METABOLISM &

HOFMANN ELIMINATION

이

1. PHASE II METABOLISM - SYNTHETIC / CONJUGATION

Acetylation

Methylation

Conjugate Endogenous substrate / enzyme Examples

Glucuronide UDP glucuronosyl
transferase

Chloramphenicol, Aspirin.

acetyl transferase

transmethylase

Sulphonamides, Isoniazid, PAS.

Adrenaline, Histamine,
Nicotinic acid.

Sulphate sulphotransferase Chloramphenicol, adrenalin,

and related phenolic drugs.

Glycine
(rarely occurs)

acetyl CoA glycine
transferase

Salicylic acid and other drugs

having carboxylic acid group.

Glutathione glutathione transferase Paracetamol.

Ο

2. DRUG METABOLIZING ENZYMES - HOFMANN ELIMINATION

이 Drugs can be inactivated without the need of enzymes;
this is called Hofmann elimination.

Example: Atracurium, a skeletal muscle relaxant,

undergoes Hofmann elimination.

Phase II usually forms more
polar, water-soluble conjugates.

Conjugation
(Phase II)

Drug → Drug-X

(conjugate)

More polar,

water-soluble
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