B. Pharmacy 1st Semester - Pharmaceutics 1
(UNIT - 3)

MONOPHASIC LIQUIDS

__ INTRODUCTION

Monophasic liquid dosage forms represent a fundamental category of
pharmaceutical preparations characterized by the presence of only one
phase throughout the system. These formulations are essentially true
solutions where the active pharmaceutical ingredients are completely
dissolved in a suitable liquid vehicle, creating a clear, homogeneous

mixture.

A true solution is defined as a clear, homogeneous mixture formed when a
solid, liquid, or gaseous substance is completely dissolved in a liquid
medium. The dissolution process results in molecular-level distribution of
the solute throughout the solvent, ensuring uniformity and stability of the

preparation.

In pharmaceutical terminology, the component present in the larger
quantity is designated as the solvent, while the component present in
smaller amounts is referred to as the solute. This fundamental
understanding forms the basis for formulating various monophasic liquid

preparations used in clinical practice.

9 LIQUIDS FOR ORAL ADMINISTRATION

@ SYRUPS



Definition and Characteristics

Syrups are concentrated, viscous aqueous solutions containing sucrose or
suitable sugar substitutes, with or without medicinal substances and
flavoring agents dissolved in purified water. These preparations are
characterized by their high sugar content, typically containing 85% w/v
(65% w/w) sucrose according to USP standards, or 66.7% w/w as specified

in the Indian Pharmacopoeia and British Pharmacopoeia.

The specific gravity of simple syrup is approximately 1.313, indicating its
dense nature due to the high concentration of dissolved sugar. This high
concentration serves multiple pharmaceutical purposes beyond mere

sweetening.

Formulation Components

Modern syrup formulations incorporate several essential components to

ensure stability, palatability, and therapeutic efficacy:
Primary Components:

e Sweetening agents: Sucrose remains the traditional choice, though
sugar-free alternatives like sorbitol, saccharine, and aspartame are
increasingly utilized for diabetic patients and calorie-conscious

consumers

¢ Antimicrobial preservatives: Essential for preventing microbial

growth and ensuring product safety throughout the shelf life

¢ Flavoring and coloring agents: Enhance patient acceptability and

mask unpleasant tastes of active ingredients



¢ Solubilizing agents and thickeners: Improve drug dissolution and
maintain desired consistency

Advantages of Syrup Formulations
Syrups offer several distinct advantages in pharmaceutical formulation:

1. Antioxidant properties: The partial hydrolysis of sucrose into
reducing sugars such as levulose and dextrose provides natural
antioxidant protection, retarding oxidation of sensitive active
ingredients.

2. Preservative action: The high osmotic pressure created by
concentrated sugar solutions inhibits the growth of bacteria, fungi, and

molds, contributing to product stability.

3. Enhanced palatability: The inherent sweetness of syrups significantly

improves patient compliance, particularly in pediatric populations.

4. Stability enhancement: Syrups prevent decomposition of many
plant-derived substances and provide a stable matrix for various

pharmaceutical ingredients.

Classification of Syrups



Type Description Primary Use

Simple Basic combination of sugar and Sweetening agent,

Syrups water without active ingredients pharmaceutical base
Contain therapeutic agents

Medicated ] ] Treatment of various
dissolved in concentrated sugar N

Syrups ) conditions
solution

Taste improvement,
Flavored Simple syrups with added natural
pharmaceutical
Syrups or artificial flavoring

compounding

Preparation Methods

Four primary methods are employed for syrup preparation, each suited to

specific formulation requirements:

1. Solution with Heat Method This method is appropriate when
formulation components are heat-stable and non-volatile. The process
involves heating purified water to 80-85°C, removing from heat source,
and adding sucrose with vigorous agitation. Heat-stable components are
incorporated while the solution is hot, followed by cooling and volume
adjustment. Heat-labile agents and volatile substances are added only

after cooling to room temperature.

2. Agitation without Heat Method Utilized for preparations containing
volatile substances that would be lost during heating. This method involves
weighing sucrose and other ingredients accurately, dissolving in purified
water in a glass-stoppered bottle of approximately twice the final volume,

followed by continuous agitation until complete dissolution.



3. Addition of Medicating or Flavoring Liquid to Syrup This approach is
employed when fluid extracts, tinctures, or other liquid preparations must
be incorporated into the syrup base. Alcohol may be added to dissolve

resinous or oily substances while simultaneously serving as a preservative.

4. Percolation Method A specialized technique where sucrose is placed in
a percolator and water is slowly passed through to achieve gradual
dissolution. The percolator neck is packed with cotton to regulate the
dissolution rate, and final volume adjustment is made after complete

dissolution.

< ELIXIRS
Definition and Properties

Elixirs are clear, sweetened liquid preparations intended for oral
administration, containing one or more active pharmaceutical ingredients
dissolved in a hydroalcoholic vehicle. These preparations are distinguished
by their alcohol content, which typically ranges from 4-40% (ethanol),
providing both solubilizing properties and preservative action.

The hydroalcoholic nature of elixirs makes them particularly suitable for
dissolving both water-soluble and alcohol-soluble ingredients, creating

stable, clear solutions with enhanced palatability.

Formulation Components

Vehicle System: The elixir vehicle typically consists of water, alcohol,
glycerin, sorbitol, and propylene glycol in varying proportions. Alcohol

concentrations of 30-40% are commonly employed to maintain clarity and



ensure complete dissolution of both hydrophilic and lipophilic

components.
Essential Adjuncts:

¢ Chemical stabilizers: Such as citric acid for pH adjustment in

preparations like neomycin elixir

e Coloring agents: Including amaranth and compound tartrazine dyes

for aesthetic purposes

¢ Flavoring agents: Black currant syrup, raspberry syrup, lemon syrup,

and other natural flavors

¢ Preservatives: Alcohol content of 20% or higher, propylene glycol, or
glycerol serve as effective preservatives. Additional preservatives like

chloroform or benzoic acid may be incorporated when necessary.

Preparation Methodology

Elixir preparation follows a systematic approach to ensure proper

dissolution and stability:

1. Separate dissolution: Alcohol-soluble and water-soluble components

are dissolved separately in their respective solvents

2. Controlled mixing: The aqueous solution is gradually added to the
alcoholic solution to minimize precipitation of alcohol-soluble

components

3. Volume adjustment: The mixture is brought to final volume using the

appropriate vehicle

4. Clarification: Talc may be used to remove excess oils, followed by

filtration



5. Final packaging: The clear preparation is transferred to clean bottles

and appropriately labeled

@ LINCTUSES
Definition and Therapeutic Purpose

Linctuses are viscous, liquid oral preparations specifically formulated for
the symptomatic relief of cough conditions. These preparations contain
medicinal agents that provide demulcent (soothing), sedative, or

expectorant actions on the respiratory tract.

The viscous nature of linctuses is intentionally designed to provide
prolonged contact with the throat and upper respiratory tract, maximizing
therapeutic benefit. Patients are advised to take small doses, sipping and
swallowing slowly without dilution to maintain the protective coating effect

on inflamed tissues.

Therapeutic Classifications

Linctuses are formulated with various types of active ingredients based on

their intended therapeutic action:

¢ Demulcent linctuses: Provide protective coating for irritated throat

tissues

e Sedative linctuses: Suppress cough reflex through central nervous

system action

e Expectorant linctuses: Facilitate removal of respiratory secretions by

reducing viscosity

AROMATIC WATERS



Definition and Characteristics

Aromatic waters are clear, saturated aqueous solutions of volatile oils or
other volatile substances in purified water. These preparations are also
known as medicated waters and serve various pharmaceutical and

cosmetic purposes.

The saturation point of volatile oils in water is relatively low due to their
hydrophobic nature, resulting in solutions with subtle but distinct aromatic

properties.

Preparation Methods

1. Distillation Method This traditional method involves subjecting crude
drugs containing volatile oils to steam distillation. The distillate collected
typically separates into two layers: an upper layer containing the volatile oil
and a lower aqueous layer. The aqueous layer is separated and clarified to

produce the aromatic water.

2. Simple Solution Method Volatile oils or substances are directly
dissolved in purified water through vigorous shaking, which converts the

oil into small globules that gradually dissolve to saturation.

3. Dilution Method Concentrated aromatic waters, which are alcoholic
solutions containing volatile oils at concentrations 40 times stronger than
simple aromatic waters, are diluted with purified water. One volume of
concentrated water is mixed with thirty-nine volumes of purified water to

achieve the desired strength.

LIQUIDS FOR EXTERNAL APPLICATION



LINIMENTS

Definition and Application

Liniments are liquid or semi-liquid preparations specifically formulated for
external application to unbroken skin through friction or rubbing. These
preparations are designed to penetrate the skin and provide localized

therapeutic effects through mechanical application.

Types and Therapeutic Effects

Type Composition Primary Effects
Alcoholic Alcohol-based Rubefacient, counterirritant, mildly
Liniments solutions astringent, penetrating

Oil-based Milder action, suitable for massage
Oily Liniments

preparations applications
Soapy Soap-containing

. : Gentle action with cleansing properties
Liniments emulsions

Safety Considerations

Liniments must never be applied to broken, abraded, or bruised skin areas
due to potential irritation and systemic absorption concerns. The
mechanical action of rubbing is essential for proper application and

therapeutic effect.

LOTIONS

Definition and Application Method



Lotions are liquid or semi-liquid preparations intended for application to
unbroken skin without friction. Unlike liniments, lotions are applied by
dabbing or using suitable dressings covered with waterproof material to

reduce evaporation.

Formulation Considerations

Lotions may incorporate evaporating vehicles such as alcohol when a
cooling effect is desired upon application. The formulation typically

includes:

¢ Active therapeutic agents: Antiseptics, astringents, anesthetics,

germicides
¢ Protective agents: Screening compounds for UV protection

¢ Vehicle system: Aqueous or hydroalcoholic base with controlled

evaporation properties

© LIQUIDS FOR ORAL CAVITY APPLICATION

®. GARGLES
Definition and Therapeutic Purpose

Gargles are aqueous solutions specifically formulated to prevent or treat
throat infections through topical application. These preparations are
typically supplied in concentrated form with specific dilution instructions

using warm water before use.

Formulation Components and Actions



¢ Antibacterial agents: Phenol or thymol in concentrations sufficient for
antimicrobial activity

¢ Anesthetic components: Low concentrations of phenol or thymol

provide mild numbing effects

e Astringent agents: Potassium chloride (KCl) contributes weak

astringent properties

¢ Coloring agents: Amaranth solution for visual identification and

patient acceptance

Mechanism of Action

Gargles provide therapeutic benefit through direct contact with infected
throat tissues. The gargling action ensures distribution throughout the oral
cavity and throat, while the active ingredients provide antimicrobial,
anesthetic, and astringent effects.

MOUTH WASHES

Definition and Therapeutic Applications

Mouth washes are aqueous solutions with pleasant taste profiles designed
to clean and deodorize the oral cavity. These preparations provide

refreshing, antiseptic, and antibacterial activity while preventing halitosis
(bad breath).

Formulation Components
Modern mouth wash formulations may contain:

e Antiseptic agents: For microbial control



¢ Alcohol: As a solvent and preservative
e Glycerin: For consistency and mouthfeel

e Synthetic sweeteners: For palatability without promoting dental
caries

¢ Surfactants: For cleaning action

¢ Flavoring and coloring agents: For patient acceptance

Types of Mouth Washes

Common formulations include compound sodium chloride mouth wash,
zinc chloride mouth wash, and fluoride mouth wash, each targeting

specific oral health concerns.

THROAT PAINTS

Definition and Characteristics

Throat paints are viscous liquid preparations containing one or more active
agents, specifically formulated for treating mouth and throat infections.

The viscous nature ensures prolonged contact with affected tissues.

Formulation Base

Glycerin serves as the primary base for throat paints due to several
advantageous propetrties:

¢ Viscosity: Provides adherence to mucous membranes

¢ Prolonged contact: Extends duration of drug action

¢ Palatability: Contributes sweet taste for patient acceptance

e Stability: Maintains formulation integrity



Application Method

Throat paints are applied using soft brushes to ensure precise application
and adequate coverage of affected areas. This method allows for

controlled dosing and targeted therapy.

LIQUIDS FOR BODY CAVITY INSTILLATION

-, DOUCHES

Definition and Applications

Douches are medicated solutions intended for rinsing body cavities, with
vaginal applications being most common. These preparations are also
used for irrigating eyes, ears, or nasal cavities to remove foreign particles

or pathological discharges.

Dosage Forms and Preparation
¢ Powder form: Requires dissolution in specified quantities of warm
water

¢ Tablet form: Convenient single-dose units with dissolution

instructions
¢ Concentrated solutions: Require dilution before use

e Sterility requirements: Vaginal douches must maintain sterile

conditions

EAR DROPS

Definition and Vehicle Selection



Ear drops are liquid preparations formulated for instillation into the ear
canal, containing drugs dissolved or suspended in suitable non-aqueous
vehicles. Vehicle selection is critical due to the fatty nature of ear
secretions.

Preferred Vehicle Systems

e Propylene glycol: Excellent solubilizing properties
¢ Polyethylene glycol: Stable, non-irritating vehicle
e Glycerol: Viscous, adherent properties

¢ Alcohol-water mixtures: For specific solubility requirements

Therapeutic Categories

e Analgesics: For pain relief (benzocaine)
¢ Antibiotics: For infection control (neomycin, chloramphenicol)

¢ Anti-inflammatory agents: For reducing inflammation (cortisone,

dexamethasone)

¢ Wax softening agents: For cerumen removal (hydrogen peroxide,

sodium bicarbonate)

NASAL DROPS

Definition and Formulation Requirements

Nasal drops are aqueous solutions designed for instillation into the nasal
cavity using droppers. Modern formulations avoid oily vehicles due to
potential complications including ciliary dysfunction and lipoid pneumonia
risk.



Physiological Considerations

Nasal drops must be carefully formulated to match physiological
conditions:

¢ Isotonicity: Maintained with 0.9% sodium chloride

e pH control: Neutral pH prevents tissue irritation

e Viscosity adjustment: Using 0.5% methyl cellulose to match nasal

secretions
o Buffering: Phosphate buffer at pH 6.5 protects ciliary function
Safety Considerations

The low buffering capacity of nasal mucosa makes it susceptible to
damage from strongly alkaline solutions. Proper pH control is essential to

prevent ciliary damage and maintain nasal function.

NASAL SPRAYS
Definition and Delivery Mechanism

Nasal sprays are formulations designed to reduce nasal congestion and
treat infections through controlled droplet delivery to nasal tissues. The
spray mechanism ensures distribution of medication in droplet form

throughout the nasal tract.

Delivery Systems

e Scent spray atomizers: Traditional mechanical delivery

¢ Plastic squeeze bottles: Convenient, portable application



e Coarse droplet formation: Ensures nasal retention rather than deep

respiratory penetration

Formulation Requirements

¢ |sotonic solutions: Prevent tissue irritation
¢ pH buffering: Maintained at pH 6.2 for physiological compatibility

e Active ingredients: May include antibiotics and antihistamines

£ INHALATIONS
Definition and Therapeutic Purpose

Inhalations are liquid preparations containing volatile substances used to
relieve congestion and inflammation of the respiratory tract. These
preparations deliver medication directly to affected respiratory tissues

through vapor inhalation.

Application Methods

¢ Direct inhalation: Volatile substances on absorbent pads or
handkerchiefs

e Steam inhalation: Addition to hot water (approximately 65°C) for 10-

minute vapor inhalation sessions

¢ Aerosol inhalations: Pressurized delivery systems with metering

valves

Aerosol Delivery Systems

Modern aerosol inhalations consist of solutions, suspensions, or emulsions

of drugs in inert propellant mixtures. Metering valves deliver precise doses



in droplet sizes of 50 um diameter or less, ensuring appropriate respiratory
tract deposition.

BIPHASIC LIQUID DOSAGE FORMS
SUSPENSIONS

__ INTRODUCTION

Suspensions represent a fundamental category of biphasic liquid dosage
forms where finely divided solid particles, ranging from 0.5 to 5.0 microns,
are dispersed throughout a liquid or semi-solid vehicle. In this system, the
solid particles constitute the dispersed phase while the liquid vehicle serves

as the continuous phase.

The particle size of the dispersed phase plays a crucial role in determining
the performance characteristics and clinical applications of the suspension.
This parameter directly influences factors such as sedimentation rate, ease

of administration, patient comfort, and therapeutic efficacy.

CHARACTERISTICS OF IDEAL SUSPENSIONS

An ideal pharmaceutical suspension should possess several essential

characteristics to ensure safety, efficacy, and patient acceptability:

e Easy incorporation: The suspended material should readily integrate

into the formulation without requiring specialized techniques

o Safety profile: Complete absence of toxicity and full compatibility

with other formulation ingredients



¢ Microbial safety: Freedom from pathogenic microorganisms and

resistance to microbial contamination

¢ Economic feasibility: Ready availability and cost-effectiveness for
commercial production

¢ Organoleptic properties: Acceptable odor, color, and taste

characteristics for patient compliance

¢ Redispersibility: Capability to reform uniform dispersion upon gentle

shaking after settling

i/ CLASSIFICATION BASED ON ROUTE OF
ADMINISTRATION

Oral Suspensions

Oral suspensions encompass a wide range of therapeutic preparations
including antibiotic formulations, antacid preparations, and radiopaque
contrast agents. These formulations typically contain higher concentrations
of suspended material compared to other administration routes, often
requiring vigorous shaking before administration to ensure uniform
dosing.

Topical Suspensions

Topical suspensions are designed for external skin application, with "shake
lotions" being the classical example. These preparations often contain high
concentrations of dispersed phase, frequently exceeding 20% (w/v), to
provide adequate coverage and therapeutic effect. The high solid content

contributes to their characteristic low settling rate and protective action.

Parenteral Suspensions



Parenteral suspensions maintain solid content typically between 0.5-5%

(w/v), with notable exceptions such as insoluble penicillin preparations

where antibiotic concentrations may exceed 30% (w/v). These formulations

must be sterile and are specifically designed for intramuscular, intra-

articular, subcutaneous, or intradermal administration.

> TYPES BASED ON ELECTROKINETIC PROPERTIES

Deflocculated
Property Flocculated Suspension

Suspension
Particle Loose aggregates in network | Individual separate
arrangement structure entities

Sedimentation rate

High (rapid settling)

Low (slow settling)

Sediment

characteristics

Light, fluffy, high volume

Closely packed, hard cake

formation

Redispersibility

Easy to redisperse

Difficult to redisperse

Appearance

Less pleasing, floccules

adhere to bottle sides

More pleasing, uniform

appearance

Sediment volume

High due to loose packing

Low due to tight packing

FORMULATION COMPONENTS

Flocculating Agents

These agents promote controlled flocculation by counteracting protective

layer effects, primarily through surface tension reduction. Common

examples include sodium lauryl sulfate (SLS), Tweens, Spans, and various

Carbowax grades.




Suspending and Thickening Agents

Added to enhance the structural integrity of the dispersion medium and

assist in maintaining particle suspension:
Polysaccharide Agents:

e Natural: Acacia, starch, tragacanth, sodium alginate

¢ Semi-synthetic: Methyl cellulose, hydroxypropyl methylcellulose

(HPMC), sodium carboxymethyl cellulose, microcrystalline cellulose

Inorganic Agents: Clay minerals, aluminum hydroxide Synthetic Agents:

Carbomer, colloidal silicon dioxide

Protective Colloids

Lyophilic colloids that prevent precipitation of lyophobic colloids under
electrolyte coagulation, including gelatin, natural gums, and cellulosic

derivatives.

Wetting Agents

Reduce interfacial tension between solid particles and liquid medium,
facilitating initial wetting and dispersion. Types include surfactants,

hydrophilic polymers, and solvent systems combining water and alcohol.

Preservatives

Essential for preventing microbial contamination and growth, including

benzoic acid, methyl paraben, and sodium benzoate.

FORMULATION DEVELOPMENT STAGES



Stage 1: Particle Selection

Optimal particle size range of 1-10 micrometers is selected based on

intended use and administration route.

Stage 2: Deflocculated State

Achieved through proper wetting and dispersion, creating a boundary

layer around individual particles.

Stage 3: Controlled Flocculated State

Formed either by direct flocculation during wetting/dispersion or by initial
deflocculation followed by controlled flocculation using hydrophilic
colloids or polyelectrolytes. This state provides pharmaceutical stability

with maintained redispersibility.

Stage 4: Crystal Growth Prevention

Controlled through protective colloids to prevent undesirable particle size

changes.

Stage 5: Agglomeration Avoidance

Preventing irreversible coagulation that results from excessive flocculating

agent concentrations.

~~ STABILITY EVALUATION METHODS

Sedimentation Volume Assessment

The sedimentation volume ratio compares the ultimate sediment height

(Hu) to initial suspension height (Ho): Sedimentation Volume = Hu / Ho



Degree of Flocculation Measurement

Quantifies flocculation extent by comparing actual flocculated suspension
sedimentation volume (F) to theoretical ultimate dispersed state volume

(Foo): Degree of Flocculation = F / Feo
Redispersibility Testing

Mechanical shaking devices simulate human arm motion to provide
reproducible assessment of redispersion characteristics under controlled

conditions.

Electrokinetic Analysis

Microelectrophoresis apparatus measures particle migration velocity and
zeta potential, providing insights into surface charge characteristics and
stability predictions.

Additional Evaluation Methods

¢ Rheological analysis: Viscosity changes over time using precision

viscometers

e Micromeritic analysis: Particle size distribution monitoring through

microscopy and Coulter counter methods

EMULSIONS

__ INTRODUCTION

Emulsions represent sophisticated biphasic liquid systems containing two

immiscible liquids, where one liquid is dispersed as minute globules



throughout the other. The liquid forming the dispersed globules is termed
the "dispersed phase," while the liquid medium containing these globules

is called the "continuous phase."

The formation of stable emulsions requires emulsifying agents that create
protective films around dispersed globules, enabling indefinite distribution
throughout the continuous phase. Globule sizes in pharmaceutical

emulsions typically range from 0.25 to 25 micrometers in diameter.

Q, TYPES OF EMULSIONS
Oil-in-Water (O/W) Emulsions

These colloidal systems feature oil droplets dispersed throughout a
continuous water phase. Water serves as the external phase while oil
constitutes the internal dispersed phase. O/W emulsions are typically less

greasy and more easily removed from skin surfaces.
Water-in-0Oil (W/0) Emulsions

In these systems, water droplets are dispersed throughout a continuous oil
phase. Oil forms the external phase while water represents the internal
dispersed phase. W/O emulsions typically provide more occlusive

properties and longer skin contact time.

Microemulsions

Microemulsions are thermodynamically stable, isotropic liquid mixtures of
oil, water, and surfactant with particle sizes ranging from 10-300
nanometers. These systems demonstrate enhanced drug solubility

compared to individual components and provide improved bioavailability.



Multiple Emulsions

Complex systems incorporating both W/O and O/W characteristics
simultaneously:

e O/WY/O type: Small oil droplets entrapped within larger water
droplets, dispersed in continuous oil phase

e W/O/W type: Small water droplets entrapped within larger oil

droplets, dispersed in continuous water phase

Nanoemulsions

Characterized by particle sizes ranging from 10-75 nanometers,
nanoemulsions appear transparent due to minimal light refraction. These
thermodynamically stable systems utilize surfactant and co-surfactant

combinations to achieve ultra-fine dispersion.

., THEORIES OF EMULSIFICATION

Interfacial Tension Reduction Theory

Surfactant adsorption at the oil-water interface reduces interfacial tension,
decreasing attractive forces between dispersed liquid molecules. This
reduction in interfacial free energy prevents coalescence and phase
separation.

Interfacial Film Formation Theory

An extension of interfacial tension theory where adsorbed emulsifiers form
monomolecular or multimolecular films around dispersed droplets. These

protective films prevent coalescence when droplets approach each other.



Monomolecular Film Theory

Based on the principle that emulsifying agents orient themselves according
to their solubility characteristics in specific liquid phases. This theory
assumes monomolecular layers of emulsifying agents curve around

dispersed phase droplets.

FORMULATION COMPONENTS
Surfactants (Emulsifying Agents)

Molecules containing both hydrophilic and lipophilic regions that orient at
interfaces with polar groups facing aqueous phases and non-polar groups
facing oil phases. These create stable monomolecular layers essential for

emulsion formation.

Antioxidants

Prevent oxidative degradation of oil phases and other susceptible

ingredients:

¢ Natural antioxidants: Ascorbic acid, tocopherol

¢ Synthetic antioxidants: Butylated hydroxytoluene (BHT), butylated
hydroxyanisole (BHA)

e Chelating agents: Gallic acid, propyl gallate
Preservatives
Prevent microbial decomposition and growth:

e Parabens: Methyl paraben, propyl paraben



¢ Quaternary ammonium compounds: Benzalkonium chloride
e Others: Based on formulation requirements and compatibility
Flavoring Agents
Mask unpleasant tastes and improve palatability:

¢ Citrus oils: Orange, lemon, lime, grapefruit
e Essential oils: Peppermint, clove, ginger, dill

¢ Natural extracts: Various fruit and spice derivatives

PREPARATION METHODS
Wet-Gum Method

Suitable for volatile and non-viscous oils:

1. Add measured water quantity to mortar
2. Incorporate weighed gum (e.g., acacia) with trituration
3. Add oil gradually while triturating continuously

4. Continue vigorous trituration until thick cream formation

Dry-Gum Method

Most commonly employed method:

1. Add measured oil to dry mortar
2. Incorporate weighed gum with trituration
3. Add water all at once

4. Triturate vigorously to produce thick cream



Bottle Method

Suitable for volatile oils:

1. Combine all ingredients in appropriate bottle

2. Shake vigorously until emulsion formation

3. Suitable for small-scale preparations

i OIL:WATER:GUM RATIOS FOR PREPARATION

Oil Type Ratio | Method Examples
Castor oil, cod liver oil, olive oil, almond
Fixed Oils 4:2:1 Dry/Wet Gum
oil
Mineral Bottle
3:2:1 Liquid paraffin
Oils Method
Volatile =~ Bottle Turpentine oil, sandalwood oil, cinnamon
Oils | Method oil
Oleo Resins | 1:2:1 Wet Gum Balsam of Peru

EMULSION TYPE IDENTIFICATION TESTS




Test Method | Procedure O/W Result W/O Result
Add water to
Dilution Test _ Remains stable Breaks/separates
emulsion
Add oil-soluble dye, Red globules,
) Colorless globules,
Dye Test examine colorless
) _ red background
microscopically background
Conductivity | Apply electrical Bulb glows No glow (oil doesn't
Test current (water conducts) | conduct)
Fluorescence | Observe under UV Droplets Entire field
Test light fluoresce fluoresces
i INSTABILITY PHENOMENA
Coalescence

Irreversible process where multiple droplets merge to form larger daughter

droplets. This growth mechanism typically follows creaming and results

from insufficient emulsifying agent concentrations.

Flocculation

Globules aggregate to form flocs in the external phase, leading to

instability. Prevention strategies include:

¢ Uniform particle size distribution

¢ Appropriate surface charge management

e Optimal external phase viscosity

Creaming



Concentration of globules at emulsion top or bottom due to density
differences. Rate determination follows Stoke's equation principles.

Prevention methods include:

¢ Particle size reduction through homogenization
¢ Viscosity enhancement with thickening agents

¢ Density difference minimization

Breaking or Cracking

Complete irreversible separation of oil and aqueous phases, often caused
by:

¢ Incompatible emulsifying agent addition
e Excessive electrolyte concentrations

¢ Temperature extremes

Phase Inversion
Conversion between O/W and W/O types caused by:

¢ Phase volume ratio changes
e Temperature variations

¢ Electrolyte addition

s/ EVALUATION METHODS

Stress Testing

¢ Centrifugation: Accelerated separation analysis under controlled

gravitational stress



e Agitation: Assessment of Brownian motion and droplet stability

¢ Temperature cycling: Stability evaluation under varying thermal

conditions

Physical Parameter Assessment
¢ Viscosity measurement: Using Brookfield or cone-and-plate
viscometers

e Zeta potential determination: Electrical stability assessment (desired:
+25mV)

e Phase separation analysis: Visual observation and volume
measurement

¢ Particle size analysis: Using Coulter counter or Malvern size analyzers

These comprehensive evaluation methods ensure emulsion quality,

stability, and therapeutic performance throughout the product lifecycle.

SUMMARY AND KEY POINTS

Critical Learning Outcomes

This comprehensive unit on liquid dosage forms provides essential
knowledge for pharmaceutical formulation and compounding. Students

should understand:

Monophasic Liquids - Essential Concepts:

e True solution principles and solvent-solute relationships

¢ Formulation strategies for different administration routes



¢ Stability considerations for various liquid preparations

¢ Patient compliance factors through proper taste masking and

palatability

Biphasic Systems - Core Understanding:

¢ Particle size significance in suspension performance
¢ Flocculation vs deflocculation advantages and management
e Emulsion type identification and stability maintenance

¢ Evaluation methodologies for quality assurance

@ Clinical Relevance

Understanding liquid dosage forms is crucial for:

¢ Pediatric and geriatric patient care where swallowing difficulties exist
e Customized dosing requirements in clinical practice
¢ Stability maintenance during storage and dispensing

¢ Patient counseling on proper administration techniques

Professional Applications

This knowledge directly applies to:

e Community pharmacy compounding and dispensing
¢ Hospital pharmacy preparation of specialized formulations
¢ Industrial pharmacy large-scale manufacturing processes

¢ Regulatory compliance with pharmacopeial standards



%, Future Considerations

Modern pharmaceutical development continues to advance liquid dosage

form technology through:
¢ Nanotechnology applications in drug delivery
¢ Targeted delivery systems for enhanced therapeutic outcomes

¢ Stability enhancement techniques for sensitive compounds

¢ Patient-centric formulations for improved compliance

©® STUDY TIPS AND EXAMINATION PREPARATION

Important Topics for Examinations

1. Definitions and classifications of all liquid dosage forms

N

. Preparation methods with step-by-step procedures

w

. Stability issues and methods to overcome them

. Evaluation parameters and testing methodologies

(G2 I N

. Formulation components and their specific functions

Memory Aids
e Oil ratios: "Fixed 4:2:1, Mineral 3:2:1, Volatile 2:2:1"
e Emulsion tests: "Dilution, Dye, Conductivity, Fluorescence”

e Suspension types: "Flocculated = Fast settling, Deflocculated =

Difficult redispersion”

@, Common Examination Questions



e Compare and contrast flocculated vs deflocculated suspensions

Describe methods for emulsion type identification

Explain the role of various excipients in liquid formulations

Discuss stability problems and solutions for biphasic systems

This comprehensive guide provides the foundation for understanding
liquid dosage forms in pharmaceutical sciences, preparing students for

both academic success and professional practice in pharmacy.



