
M�cä¾b�¾«¾�Ğ Uµ�ø 1
Introduction and Fundamentals for B.Pharm 3rd Semester

Understanding the microscopic world that shapes pharmaceutical sciences
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W�aø �ì M�cä¾b�¾«¾�Ğ?

Dp��µ�ø�¾µ
Microbiology is the scientific study of microscopic organisms 
including bacteria, viruses, fungi, protozoa, and algae that are 
invisible to the naked eye.

Sc¾áp �µ P�aä³acpĀø�ca«ì
Drug development and testing

Quality control and contamination prevention

Antibiotic production and resistance studies

Vaccine development and immunology

Significance: Essential for ensuring drug safety, efficacy, and 
sterility in pharmaceutical manufacturing processes.
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H�ìø¾ä�ca« Dpėp«¾á³pµø ¾� M�cä¾b�¾«¾�Ğ
1L¾Ā�ì PaìøpĀä (1860ì)

Disproved spontaneous generation theory through 
controlled experiments. Developed pasteurisation 

process and germ theory of disease. 2 R¾bpäø K¾c� (1870ì)
Established Koch's postulates for proving disease 
causation. Developed solid culture media and staining 
techniques.3A«pĝaµjpä F«p³�µ� (1928)

Discovered penicillin, revolutionising antibiotic therapy 
and pharmaceutical microbiology applications.

4 M¾jpäµ Eäa (1950ì-áäpìpµø)
Advanced molecular techniques, genetic engineering, 
and biotechnology in pharmaceutical production.
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C«aìì���caø�¾µ ¾� M�cä¾¾ä�aµ�ì³ì

Bacøpä�a
Single-celled prokaryotic organisms. 
Examples: E. coli, Staphylococcus 
aureus. Used in antibiotic production.

V�äĀìpì
Obligate intracellular parasites. 
Examples: Influenza, HIV. Target for 
antiviral drug development.

FĀµ��
Eukaryotic organisms including yeasts 
and moulds. Examples: Penicillium, 
Candida. Source of antibiotics.

Pä¾ø¾Ĩ¾a
Single-celled eukaryotes. Examples: Plasmodium, Amoeba. 
Targets for antimalarial drugs.

A«�ap
Photosynthetic microorganisms. Limited pharmaceutical 
significance but important in biotechnology applications.
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Bacøpä�a« Cp«« M¾äá�¾«¾�Ğ aµj SøäĀcøĀäp

Cp«« Wa««
Provides shape and 

protection

Cp«« Mp³bäaµp
Controls substance 
transport

NĀc«p¾�j
Contains bacterial 

DNA

R�b¾ì¾³pì
Sites of protein 
synthesis

KpĞ SøäĀcøĀäpì
Cell Wall: Provides shape and protection

Cell Membrane: Controls substance transport

Cytoplasm: Contains enzymes and metabolites

Nucleoid: Contains genetic material (DNA)

Ribosomes: Protein synthesis sites

Flagella: Locomotion structures

Understanding bacterial structure is crucial for developing 
targeted antimicrobial therapies.
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Bacøpä�a« Cp«« Wa«« 
C¾³á¾ì�ø�¾µ

Gäa³-P¾ì�ø�ėp Bacøpä�a
Thick peptidoglycan layer (20-80 nm)

Teichoic acids present

Single membrane layer

Examples: Staphylococcus, Streptococcus

More susceptible to penicillin and lysozyme

Gäa³-Np�aø�ėp Bacøpä�a
Thin peptidoglycan layer (2-7 nm)

Outer membrane with lipopolysaccharides

Periplasmic space present

Examples: E. coli, Pseudomonas

More resistant to antibiotics due to outer membrane

This structural difference is fundamental for antibiotic selection and 
pharmaceutical development strategies.
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Bacøpä�a« Rpáä¾jĀcø�¾µ 
Mpø�¾jì

B�µaäĞ F�ìì�¾µ
Asexual reproduction where one cell divides into two identical daughter cells. 
Most common method taking 20-30 minutes under optimal conditions.

C¾µ¥Ā�aø�¾µ
Direct transfer of genetic material between bacteria through pili. Important for 
antibiotic resistance gene spread.

Täaµì�¾ä³aø�¾µ
Uptake of free DNA from the environment by competent bacterial cells. Used 
in genetic engineering applications.

TäaµìjĀcø�¾µ
Transfer of bacterial genes via bacteriophages (viruses). Can be generalised 
or specialised transduction.
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M�cä¾b�a« Gä¾Ęø� RpãĀ�äp³pµøì

Temperature

Optimal range varies: mesophiles (20-45°C), thermophiles (45-
80°C), psychrophiles (below 20°C)

pH Level

Most bacteria prefer neutral pH (6.5-7.5). Acidophiles thrive in 
acidic conditions, alkaliphiles in basic conditions

Oxygen Requirements

Aerobes need oxygen, anaerobes grow without oxygen, 
facultative anaerobes can use both conditions

NĀøä�ø�¾µa« Facø¾äì
Carbon source: Glucose, organic acids

Nitrogen source: Amino acids, ammonium salts

Phosphorus: Phosphates for DNA/RNA

Trace elements: Iron, magnesium, zinc

Growth factors: Vitamins, amino acids
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Søpä�«�ìaø�¾µ aµj D�ì�µ�pcø�¾µ 
Mpø�¾jì

1

Hpaø Søpä�«�ìaø�¾µ
Moist heat: Autoclave (121°C, 15 psi, 15-20 minutes)

Dry heat: Hot air oven (160°C, 2 hours)

2

C�p³�ca« Mpø�¾jì
Liquid disinfectants: Phenols, alcohols, aldehydes

Gaseous sterilants: Ethylene oxide, formaldehyde

3

P�Ğì�ca« Mpø�¾jì
Filtration: HEPA filters, membrane filters

Radiation: UV light, gamma radiation

4

QĀa«�øĞ C¾µøä¾«
Biological indicators: Spore strips for validation

Chemical indicators: Heat-sensitive tapes

Critical for maintaining sterility in pharmaceutical manufacturing and 
preventing contamination.
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M�cä¾b�a« Mpøab¾«�ì³ �µ P�aä³acpĀø�ca«ì

1

Caøab¾«�ì³
Breakdown of complex molecules to 
release energy (ATP). Examples: 
glucose fermentation, cellular 
respiration processes.

2

Aµab¾«�ì³
Synthesis of complex molecules from 
simpler ones using energy. Examples: 
protein synthesis, DNA replication.

3

P�aä³acpĀø�ca« Aáá«�caø�¾µì
Antibiotic production, vitamin synthesis, 
enzyme manufacturing, 
biotransformation of drugs.

KpĞ Aáá«�caø�¾µì
Penicillin production by Penicillium

Vitamin B12 synthesis

Enzyme production for drug formulations

Biotransformation for drug metabolism studies
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