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LEARNING OBJECTIVES

(i) Introduction

(ii) Definition

(ii1) Need for Preservatives

(iv) Ideal Properties of a Preservative
(v) Classification of Preservatives
(vi) Mechanism of Action

(vii) Applications

(viii) Examples with Use

(ix) Disadvantages

(x) Examples of Preservative Concentrations

(i) Introduction

Preservatives are substances that are added to pharmaceutical formulations, food, or cosmetic

products to prevent spoilage caused by microorganisms (bacteria, fungi, molds) and to prolong
the shelf life of the product.

In pharmaceuticals, preservatives are used to maintain the stability, safety, and efficacy

of formulations during storage and use.

(ii) Definition
Preservatives are chemical agents that prevent or inhibit the growth of microorganisms in

pharmaceutical preparations.

(iii) Need for Preservatives
To prevent microbial contamination during manufacturing and storage.
To increase the shelf life of formulations.
To maintain product safety and quality.

To protect patients from infection due to contaminated products.

(iv) Ideal Properties of a Preservative
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An ideal preservative should:
1. Be effective against a wide range of microorganisms.
. Be compatible with all ingredients in the formulation.
. Be non-toxic, non-irritant, and non-sensitizing.
. Be stable over the product’s shelf life.
. Be effective at low concentration.

. Have no effect on the product’s therapeutic efficacy or taste.

(v) Classification of Preservatives
1. Acidic Preservatives

o Benzoic acid and its salts (Sodium benzoate)
o Sorbic acid and its salts (Potassium sorbate)

. Alcohols
o Ethanol
o Benzyl alcohol
o Phenylethyl alcohol

. Phenolic Compounds
o Phenol
o Cresol
o Chlorocresol
o Parabens (Methylparaben, Propylparaben)

. Quaternary Ammonium Compounds
o Benzalkonium chloride
o Cetylpyridinium chloride

. Mercurial Compounds (rarely used now due to toxicity)
o Thiomersal (Merthiolate)

o Phenylmercuric nitrate

(vi) Mechanism of Action

Preservatives act by:
Denaturing microbial proteins and enzymes.
Disrupting cell membranes.
Interfering with microbial metabolism.

Altering cell permeability.
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(vii) Applications
o Pharmaceuticals — In eye drops, syrups, creams, and ointments.
o Cosmetics — In lotions, shampoos, and creams.

o Food industry — To prevent spoilage and extend shelf life.

(viii) Examples with Use

Methylparaben & Propylparaben Oral, topical, and parenteral preparations
Benzalkonium chloride Ophthalmic and nasal preparations
Sodium benzoate Syrups and suspensions

Sorbic acid Food and cosmetics

Phenol Injectable preparations (rare use)

(ix) Disadvantages
e May cause allergic reactions or irritation.
o Some may be incompatible with formulation ingredients.

o Toxicity at higher concentrations.

(x) Examples of Preservative Concentrations

Methylparaben 0.1 — 0.25
Propylparaben 0.02 — 0.05
Benzalkonium chloride 0.01- 0.02
Sodium benzoate 0.1—0.2

Sorbic acid 0.05 — 0.2
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(x) FTHTRT Higdl (Common Concentrations)
Preservative TiedT (%)
frursd e 0.1-0.25
TS R 0.02 - 0.05
IHaHIaH FARISS  0.01 - 0.02
Tifsaw defiee 0.1-02
ifd® eria 0.05-0.2
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[1 MCQs on Preservatives

1. Preservatives are used to —

a) Increase color
b) Prevent microbial growth
c¢) Improve taste
d) None of these
— Answer: (b)

. Methylparaben is commonly used as —
a) Antioxidant
b) Preservative
¢) Flavoring agent
d) Solvent
— Answer: (b)

. Benzalkonium chloride belongs to which class?
a) Acidic
b) Phenolic
¢) Quaternary ammonium compound
d) Alcohol
— Answer: (c)

. Which preservative is used in ophthalmic preparations?
a) Benzalkonium chloride
b) Methylparaben
¢) Sorbic acid
d) Benzoic acid
— Answer: (a)

. Sodium benzoate is used in —
a) Syrups
b) Tablets
c¢) Capsules
d) Injections

— Answer: (a)
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Fill in the Blanks

. Preservatives prevent contamination in formulations.

— Microbial
Methylparaben concentration used is %.
— 0.1 -0.25

Benzalkonium chloride is a compound.

— Quaternary ammonium
. Sodium benzoate is the salt of acid.
— Benzoic

Ideal preservative should be and

— Non-toxic and Stable

[1 Short Answer Questions
1. Define preservatives.
2. Give two ideal properties of preservatives.
3. Write any two examples of phenolic preservatives.
4. Why are preservatives used in eye drops?

5. Write the mechanism of action of preservatives.

[l Long Answer Questions
1. Define preservatives. Explain their need, classification, and ideal properties.

. Describe the mechanism of action, uses, and limitations of preservatives.

2
3. Write short notes on parabens as preservatives.
4

. Discuss different types of preservatives used in pharmaceuticals with suitable examples
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