Pharmaceutics Notes for Chapters 8 and 9
(D.Pharm, ER-2020)

Chapter 8: Liquid Oral Preparations

1. Introduction

« Definition: Liquid oral preparations are dosage forms administered orally in liquid form,
containing active pharmaceutical ingredients (APIs) dissolved or dispersed in a suitable
vehicle. They are ideal for pediatric, geriatric, or patients with swallowing difficulties.

e Advantages:

o Easy to swallow and dose.
o Rapid onset for solutions.
o Flexible dosing compared to solids.

o Disadvantages:

o Less stable than solid forms.
o Risk of microbial contamination.
o Bulky to store and transport.

2. Types of Liquid Oral Preparations

e Solutions: Homogeneous mixtures with fully dissolved API (e.g., Paracetamol oral
solution).

e Syrups: Concentrated aqueous sugar solutions, often flavored (e.g., Simple Syrup,
Codeine Syrup).

o Elixirs: Clear, sweetened hydroalcoholic solutions (e.g., Phenobarbital Elixir).

e Emulsions: Dispersions of two immiscible liquids stabilized by an emulsifier (e.g., Cod
Liver Oil Emulsion).

e Suspensions: Insoluble particles dispersed in a liquid vehicle (e.g., Magnesium
Hydroxide Suspension).

3. Formulation

o Components:

o API: Therapeutic agent (e.g., Amoxicillin in suspension).

o Vehicle: Solvent/dispersion medium (e.g., water, alcohol).

o Excipients:
= Solubilizers: Enhance solubility (e.g., glycerin).
= Sweeteners: Improve taste (e.g., sucrose, saccharin).
= Preservatives: Prevent microbial growth (e.g., sodium benzoate).
= Flavoring/Coloring Agents: Enhance palatability (e.g., peppermint oil,

sunset yellow).

= Suspending Agents: Stabilize suspensions (e.g., tragacanth, CMC).



= Emulsifying Agents: Stabilize emulsions (e.g., acacia, Tween 80).
o Considerations:
o API solubility and stability.
o pH adjustment for compatibility and stability.
o Viscosity for proper flow and suspension stability.

4. Manufacturing

e Solutions/Syrups/Elixirs:
o Dissolve API and excipients in vehicle.
o Filter to remove impurities.
o Fill into bottles using filling machines.
e Emulsions:
o Prepare oil and aqueous phases separately.
o Mix with emulsifier using high-shear mixers.
o Homogenize for uniform droplet size.
e Suspensions:
o Disperse API in vehicle with suspending agent.
o Mill to reduce particle size if needed.
o Fill into bottles with shaking instructions.
e Equipment: Mixing tanks, homogenizers, filling machines.
e Challenges:
o Sedimentation in suspensions.
o Creaming in emulsions.
o Microbial contamination.

5. Evaluation

o Official Tests:

o Weight per mL: Ensures correct density.
Content Uniformity: Verifies API concentration.
pH: Ensures stability and safety (e.g., pH 4-6 for syrups).
Microbial Limits: Tests for contamination (<100 CFU/mL).
Dissolution (suspensions): Measures drug release.
Sedimentation Rate (suspensions): Assesses stability.
Redispersibility (suspensions): Ease of shaking.

o Particle Size (emulsions/suspensions): Ensures uniformity.
o Non-Official Tests: Clarity, viscosity, color, taste.
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6. Practical Applications

o Syllabus Link: Practical experiments (page 8) include preparing and evaluating liquid
oral preparations (e.g., Simple Syrup, Piperazine Phosphate Elixir).

e Use: Common for cough syrups, antacids, antibiotics, and vitamin solutions, especially
for pediatric and geriatric patients.



Chapter 9: Topical Preparations

1. Introduction

« Definition: Topical preparations are dosage forms applied to the skin or mucous
membranes for local or systemic effects, used for dermatological, analgesic, or anti-
inflammatory purposes.

e Advantages:

o Localized drug delivery.
o Avoids first-pass metabolism.
o Easy application.

o Disadvantages:

o Limited systemic absorption for some drugs.
o Potential skin irritation.
o Messy/greasy application.

2. Types of Topical Preparations

e Ointments: Semi-solid, greasy (e.g., Hydrocortisone Ointment).

e Creams: Emulsions (oil-in-water or water-in-oil) with non-greasy feel (e.g., Clotrimazole
Cream).

o Pastes: Thick, high powder content (e.g., Zinc Oxide Paste).

e Gels: Semi-solid, jelly-like (e.g., Diclofenac Gel).

e Lotions: Liquid/semi-liquid (e.g., Calamine Lotion).

o Transdermal Patches: Systemic delivery through skin (e.g., Nicotine Patch).

3. Formulation

o Components:
o API: Therapeutic agent (e.g., Betamethasone for anti-inflammatory effect).
o Base/Vehicle:
= Ointments: Hydrocarbon (e.g., petrolatum), absorption, water-soluble
bases.
= Creams: Oil-in-water or water-in-oil emulsions.
= Pastes: High powder content (e.g., zinc oxide).
= Gels: Gelling agents (e.g., carbomer, HPMC).
o Excipients:
= Emulsifiers: Stabilize creams (e.g., cetyl alcohol).
= Preservatives: Prevent microbial growth (e.g., methylparaben).
= Penetration Enhancers: Improve absorption (e.g., propylene glycol).
= Humectants: Retain moisture (e.g., glycerin).
« Considerations:
o Skin compatibility, non-irritancy.



o Drug solubility in base.
o Spreadability and absorption rate.

4. Manufacturing

Ointments:
o Melt base, incorporate API, mix uniformly.
o Fill into tubes/jars.
e Creams:
o Prepare oil and aqueous phases, mix with emulsifier.
o Homogenize, fill into containers.
e Pastes:
o Mix powders with base, ensure high viscosity.
o Fill into containers.
e Gels:
o Disperse gelling agent in vehicle, add API, mix.
o Fill into tubes/jars.
e Equipment: Mixing tanks, homogenizers, tube-filling machines.
o Challenges:
o Inhomogeneity in ointments/pastes.
o Phase separation in creams.
o Microbial contamination.

5. Evaluation

o Official Tests:
o Content Uniformity: Consistent API distribution.
o pH: Skin-compatible (e.g., pH 5-7).
o Microbial Limits: Tests for contamination.
o Drug Release: In vitro testing (e.g., Franz diffusion cell).
o Viscosity: Proper consistency.
e Non-Official Tests: Spreadability, texture, skin irritation.

6. Practical Applications

e Syllabus Link: Practical experiments (page 8) include preparing and evaluating topical
preparations (e.g., Sulphur Ointment, Calamine Lotion).

e Use: Common for dermatological conditions (e.g., eczema, fungal infections) and pain
relief (e.g., analgesic gels).
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