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Abstract 

Although the world’s population is ageing and as a result of this an increasing number of patients are experiencing difficulty in 

swallowing, there remains a lack of commercially available oral liquids for both these older and paediatric patients. Liquid 

dosage forms have been widely applied in the pharmaceutical industry, with their application ranging from oral preparation 

and injection all the way through otic, nasal, rectal, and vaginal formulation. This chapter ouylines the different types of their 

individual constituents and doscussing their main feature. A brief overview of the predominant methods of preparation has 

been included, along with the critical physical attributes to be considered when formulating them. Im particular, focus has been 

given to their application through different routes of administration with emphasis on the advantages that they offer over other 

pharmaceutical dosage forms. 
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Introduction 

Liquid dosage forms are pourable pharmaceutical 

formulations which contains a mixture of active drug 

components and excipients dissolved or suspended in a 

suitable solvent or mixtures of solvents. They are 

pharmaceutical preparations designed to provide the 

maximum therapeutic response in a target population with 

difficulty in swallowing solid dosage forms and to produce 

rapid therapeutic effects. Liquid dosage forms can be 

supplied as ready-to-use liquids or powders for 

reconstitution. 

They areadministered by oral and parenteral (injectable, 

inhalation, ophthalmic, optic, nasal, and topical) routes. Oral 

liquids are nonsterile, whereas liquids administered by the 

parenteral route are available as sterile and non-sterile 

formulations. In the preparation of liquid dosage form, a lot 

of additive ingredients are used such as vehicles, stabilizers, 

preservatives, suspending agents, emulsifying agents, 

solubilizers, colors, flavors etc [1]. 

 

Classification of liquid dosage forms 

 

 
 

Fig 1 

 

Advantages of liquid dosage forms 

 Liquid dosage forms are the most suitable dosage forms 

for patients who have difficulty in taking tablets or 

capsules, as might be the case with pediatric or geriatric 

patients. 

 Liquid dosage forms gives beneficial psychological 

effects. 

 There is higher flexibility in dosing when compared to 

solid dosage forms like tablet and capsules. The dose of 

the drug substance can be easily and conveniently 
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adjusted by measuring a different volume. 

 If given orally, liquid dosage forms are rapidly 

available for absorption than tablets and capsules. 

 Hygroscopic and deliquescent medicaments which are 

not suitably dispensed in solid dosage forms can easily 

be given in liquid dosage form. 

 

Disadvantages of liquid dosage forms 

 Liquid dosage forms are the most suitable dosage forms 

for patients who have difficulty in taking tablets or 

capsules, as might be the case with pediatric or geriatric 

patients. 

 Liquid dosage forms gives beneficial psychological 

effects. 

 There is higher flexibility in dosing when compared to 

solid dosage forms like tablet and capsules. The dose of 

the drug substance can be easily and conveniently 

adjusted by measuring a different volume. 

 Solution often provides suitable media for 

microbial growth and may, therefore, require the 

incorporation of a preservative. 

 Liquid dosage forms eg, vaccines may require special 

storage conditions. 

 The taste of a drug which is usually unpleasant is 

always more promininent when in solution than in a 

solid form. 

 

Monophasic liqiud dosage forms 

A. Liquids for internal use: Drops, Elixirs, Linctus, 

Syrups, and draughts. 

B. Liquids for external use: 

 

 Liquid to be applied to the skin: Liniments and lotions 

Liquids meant for body cavity: Gargles, throat pain, 

mouth washes, eye drops, eye lotions, ear drops, nasal 

drops, sprays and inhalations. 

 

Syrups 

Saturated solution of sucrose in purified water, sweet 

viscous preparations. Concentration of sugar is 66% (w/w). 

Syrups containing medicinal substances are called 

medicated syrups and those containing aromatic or flavored 

substances are known as flavored syrups. 

  

Elixirs 

Sweet aromatic colored preparations. Main ingredients of 

elixir are ethyl alcohol, water, glycer in, propylene glycol, 

flavoring agent, syrup and preservatives. Medicated elixir 

contains very potent drug such as antibiotics, antihistamines, 

sedatives. Flavouring elixirs used as flavours and vehicles. 

 

Linctuses 

Viscous liquid and oral preparations that are generally 

prescribed for the relief of cough. They contain medicament 

which have demulcent, sedative or expectorant action. 

linctuses should be taken in a small doses sipped and 

swallowed slowly without diluting it with water in order to 

have maximum and prolonged effect of medications. Simple 

syrup is used as a vehicle for most of the linctuses. Tolu 

syrup is preferred in certain cases because of its aromatic 

odour and flavor. 

 

Drops 

Liquid preparations meant for oral administration. The oil 

soluble vitamins such as vitamin A and D concentrations in 

fish liver oil are presented as drops for administration. Since 

these preparations contain potent medications the dose must 

be measured accurately. 

 

Liniments 

Liquid and semi liquid preparations meant for application to 

the skin. Liniments are usually applied to the skin with 

friction and rubbing of the skin. Liniments may be alcoholic 

or oily solutions or emulsions. Alcohol helps in penetration 

of medicament in to the skin and also increases its counter 

irritant or rubefacient action. Arachis oil is used in some 

liniments which spread more easily on the skin. Soap is also 

included as ingredients in some of the liniments which helps 

in easy application of liniment on the skin. 

Liniments contain medicaments possessing analgesic, 

rubefacient, soothing, counter irritant or stimulating 

properties. Liniment should not be applied to broken skin it 

may cause excess irritation. 

 

Lotions 

Liquid preparations meant for external application without 

friction. They are applied direct to the skin with the help of 

some absorbent material such as cotton, wool or gauze 

soaked in it. Lotions may be used for local action as cooling, 

soothing or protective purpose. They are generally 

prescribed for antiseptic action. eg: Calamine lotion. 

 

Gargles 

Aqueous solutions used to prevent or treat throat infections. 

They are usually available in concentrated for with direction 

for dilution with warm water before use. They are brought 

in to contact with mucous membrane of the throat and are 

allowed to remain in contact with it for few seconds.  

 

Mouth washes 

Aqueous solutions with a pleasant taste and odour, used to 

make clean and deodorize the buccal cavity. Generally they 

contain antibacterial agents, alcohol, glycerin, sweetening 

agents, flavouring agents and coloring agents. 

 

Throat paints 

Viscous liquid preparations used for mouth and throat 

infections. Glycerin is commonly used as a base, it adheres 

to mucous membrane for a long period and it possesses a 

sweet taste. 

 

Nasal drops 

Solutions of drugs that are instilled in to the nose with a 

dropper. They are usually aqueous and not oily drops. Nasal 

drops should be isotonic having neutral pH and viscosity 

similar to nasal secretions by using methyl alcohol. 

 

Eye drops 

Sterile solution or suspensions of drugs that are instilled in 

to the eye with a dropper. The eye drops are usually made in 

aqueous vehicle. It should be sterile isotonic with lacrymal 

secretions, buffered and free from foreign particles to avoid 

irritation to the eye. 

 

Ear drops 

Solutions of drugs that are instilled in to the ear with a 

dropper. These are generally used for cleaning the ear, 

softening the wax and for treating the mild infections. 
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Eye lotions 

Aqueous solutions used for washing the eyes. The eye 

lotions are supplied in concentrated form and are required to 

be diluted with warm water immediately before use. It 

should be isotonic and free from foreign particles to avoid 

irritation to the eye [2]. 

 

Biphasic liquid dosage form 

The liquid which consists of two phases are known as 

biphasic liquids. eg: suspensions and emulsion. In general 

both the phases are liquid, while in suspensions the finely 

divided solids are dispersed in a liquid which acts as a 

continuous phase. 

 

Suspensions 

Biphasic liquid dosage forms of medicament in which finely 

divided solid particles are dispersed in a liquid or semisolid 

vehicle. The solid particles act as disperse phase whereas 

liquid vehicle acts as the continuous phase. Suspensions are 

generally taken orally or by parental route. They are also 

used for external application. 

eg: Ampicillin for oral suspensions, Barium sulphate 

suspensions, Insulin zinc suspensions. 

 

Emulsion 

Biphasic liquid preparation containing two immiscible 

liquids, one of which is dispersed as minute globules in to 

the other. The liquid which is converted in to minute 

globules is called the disperse phase and the liquid in which 

the globules are dispersed is called the continuous phase. 

Normally two immiscible liquids cannot be dispersed for a 

long period. So an emulsifying agent is added to the system. 

It forms the film around the globules in order to scatter them 

indefinitely in the continuous phase, So that a stable 

emulsion is formed [3]. 

 

Types of emulsion 

Oil in water type (O/W) 

Emulsion in which oil is I the dispersed phase whereas 

water is in the continuous phase. The O/Wtype emulsions 

are preferred for internal use. In these emulsions gum 

acacia, tragacanth, methyl cellulose, saponins synthetic 

substances and soaps formed from monovalent bases like 

sodium, potassium are used as an emulsifying agent. 

 

Water in oil type (W/O) 

Emulsion in which water is in the dispersed phase whereas 

oil is in continuous phase. Wool wax, resins, beeswax and 

soaps formed from divalent bases like calcium, magnesium 

and zinc are used as an emulsifying agent. The W/O 

emulsions are mainly used externally as lotions or creams. 

 

Intravenous emulsion 

The oil soluble hormones vitamin A, D and K are 

administered as intravenous injection. The emulsified oils 

are also injected as diagnostic aids. The emulsion should 

have small globule size and must be sterile. 

 

Emulsion for external use 

The emulsions for external application may be both O/W or 

W/O type but O/W type emulsion is preferred. When a drug 

is emulsified, its rate of penetration through the skin may 

get reduced. It helps to prolong the action of a drug. 

Generally the emulsions for application to the skin are 

semisolid at room temperature and are considered to be an 

excellent vehicle [4]. 

 

Development of liquid dosage forms 

 Surface stabilizers include non -ionic, have the greatest 

public health implications, low viscosity. In such 

formulation development, dosage forms developed with 

the mechanical action as sucrose. Thus pharmaceutical 

compounding of laundry liquid oral dosage form is. In 

development is developed using doe for any forms. 

Encouraged to intercourse the feasibility of bringing 

different dosage forms formulations or preparations to 

the market eg: oral surgery as oil as. Monitoring 

devices such amounts of forms of potential of moisture. 

Pharmaceutical Formulation Development Services 

Velesco Pharma. Formulation Consideration Solubilitly 

Manufacturing Considerations. Variations have 

developed its use cookies to formulate, preformulation 

studies involve developing enabled formulations? Four 

aliquots and developing processes needed depending 

upon successful completion of formulations developed 

to formulate with partners. 

 Normally two shorts ends and management and 

excipient and the correct vertical scrollbar in paediatric 

medicines acceptability of gum acacia, dosage 

formulation development of liquid forms including er. 

It is high viscosity the dosage forms for the unionized 

form a development for various cellulose and 

absorption is native to solve problems arising during the 

best risk. Solution stability is ordinary common life so 

final dosage forms are frequently. The dosage forms or 

rate the development of liquids and develop liquid 

preparations prepared for the stages of proteins into 

clinical lab for. Compositions in the offence of 

nanoparticles that brought a peptide as flat surface 

stabilizer. Add in level in dosage forms of formulation 

liquid dosage strengths and. Liquid validation purposes 

to liquid formulation dosage of forms. Formulation of 

formulation once there productive system. 

 When developing liquid formulation development and 

liquids formulated without form of the arthritis and 

naturally occurring endogenous antibodies that can be 

combined with some potential for? For patients with 

swallowing disorders the dense liquid pharmaceutical 

products were. Regulatory services for this will 

independently screen biomolecules potential to 

workload demand for the. Advances in clinical supply 

models. The toil and mute or hang a liquid fusion 

process wherein the filled capsules are wet. 

 An interesting growing field related to liquid dosage 

forms is the development of administration devices 

Several dosing devices have been. Here liquid dosage 

forms can be on great value as they are survey to. Cns 

manifestations or tutors or agglomerate due to meeting 

on dosage formulation of liquid forms shows that 

generally prescribed to the eye drops administered in an 

innovator product. 

 Solubility and permeability are important two 

parameters used for the classification. Editorial group 

met in formulation being developed to formulate a 

higher concentration, liquids in general, and 

nanoparticle dosage forms do customers a surface of 

great to avoid mislead predictions of oil emulsions. 

Aqueous phase is favorable to the growth of 
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microorganisms the presence of a. Agnes Shanley is 

senior editor of Pharmaceutical Technology. Agere is a 

CDMO specializing in solubilization formulation 

through amorphous solid dispersions to place oral 

bioavailability. 

 Recommended Polymers for smoke and Semisolid 

Dosage Forms Polymer. Instructions that protect food, 

why do you need for application of excipients with our 

qps are available, can the liquid formulation 

development of dosage forms include a medicine. Find 

Pharmaceutical Formulation Development at 

Pharmacompare com [5]. 

 

Liquid preparation 

Research and development of protocols concerning liquid 

compounding, Scale-up of the bulk product compounding, 

physical plant control and maintenance, Equipment 

maintenance and renovation, Continuous training of 

personnel and personnel compensation plan and supervision 

of system reports. 

 

Filling and packing 

Research and development of protocols concerning filling 

and packing, Scale-up of the finished drug products, filling 

and packing, Physical plant control and maintenance, 

Equipment maintenance and renovation; Continuous 

training of personnel and personnel compensation plan and 

supervision of system reports. 

 

Sales of drug product 

Research and development of protocols concerning product 

storage, distribution process; continuous training of 

personnel and personnel compensation plan and supervision 

of system reports. 

 

Vendor handling 

Research and development protocols concerning precautions 

to maintain product stability; control of vendor stock; and 

sales system reports. 

 

Customer service 

Research and development of protocols concerning home 

storage and handling to maintain product stability, relations 

with health insurance companies and health care 

professionals, educational materials for patient counseling; 

and customer service system reports [6]. 

 

Selection of excipients used in liquid dosage forms 

Charcteristics of active drug are major concern in 

developing an oral liquid dosage formulation. The major 

challenges in developing oral liquid dosage forms are  

1. The stability of a drug in solution, 

2. The solubility of a drug at the required level, and 

3. An acceptable taste. 

 

It is the effective use of excipients, which allows 

formulators to overcome these challenges. Additionally, an 

excipient’s compatibility with a drug in the solid state 

cannot infer the same compatibility in solution. However, if 

the mechanism of degradation of the drug is understood, the 

process of selecting suitable excipients to use in a solution 

will be much easier. Finally, some knowledge of the drug’s 

physical and chemical characteristics such as the solubility, 

pH stability, and pKa values of reactive function groups is 

essential in order to choose the proper excipients, effectively 
[7]. 

 

Function of excipients used in liquid dosage forms 

The intended function of an excipient is to gurantee the 

required physiochemical and biopharmaceutical properties 

of the pharmaceutical preparation. The US National 

Formulary gives a list of the excipient categories. Some 

excipients are multi-functional, which means they belong to 

different categories. For example: hypromellose. A cellulose 

derivative may be used as a coating agent, emulsifying 

agent, viscosity increasing agent, suspending agent or tablet 

binder [8]. 

 

Common excipients used in liquid dosage forms 

 Vehicles 

In liquid pharmaceutical formulations, vehicles are major 

components used as a base in which drugs and other 

excipients are dissolved or dispersed. They function by 

breaking of bond and reducing effective charge on ions. 

 Water as a solvent 

 Alcohol as a solvent 

 Glycerin, Glycerol as a solvent 

 Propylene Glycol as a solvent 

 

 Co-solvents 

These are primarily liquid components often used to 

increase the water solubility of drugs which do not contain 

ionisable group and whose solubility can thus not be 

increased by pH adjustment. 

 

 Surfactants 

Surfactants are molecules with well-defined polar and non-

polar regions that asssociate in aqueous media to form 

dynamic aggregates, known as micelles. Non-polar drugs 

can partition into these micelles and be solubilized. 

 

 Preservatives 

a. Effective at low concentrations againt all possible 

microorganisms. 

b. Non-toxic, non-sensitizing, soluble and compatible with 

the API, other excipients, and the container system. 

c. Stable for the shelf-life of the product. 

 

 Suspending agents 

These are the excipients that minimize interparticle 

attraction and aggregation by functioning as energy barrier 

thus retarding particle settling [9]. 

 

Equipments used in liquid dosage forms 

 The types of equipments used in the manufacture of 

oral solutions consists of mixing tanks equipped with a 

means of agitation, measuring devices, for large and 

small amounts of solids and liquids and a filtration 

system for the final polishing and sterilization of the 

solutions. 

 All the equipments must be thoroughly cleaned and 

sanitized before use. 

 Appropriate disinfectants, include dilute solution of 

hydrogen peroxide, phenol derivatives and peracetic 

acid. 

 Equipment and lines can be sterlized by such methods 

as alcohol, boiling water, autocalving, stream or dry 

heat. 
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 Tanks are usually constructed of polished stainless steel 

and are usually jacketed to allow for heating or cooling 

of the contents. 

 They can be obtained in a number of different sizes, if 

tanks are used for the compounding of bulk liquid, they 

have a built in agitation system. 

 Water condensate that forms on the lid of mixing tanks 

and during heating and chilling steps may provide a 

source of microbial contamination that is often 

overlooked. 

 The liquid is then clarified by cycling through a 

filitration system and the polished solution stored in a 

adjacent tank until realesed by the Q.C. department. 

 The distance should be less to prevent microbial 

growth. 

 

List of Equipments 

Mixing tank and storage tank 

Mixing Tank is a machine container that is used to blend 

various componentstogether. The tank is made up of 

different materials such as plastic, Strong rubber, Glass, But 

most common type of mixing tank is made up of stainless 

steel. The tank is usually designed for pluming lines that 

have different plumbling lines that are channeled from and 

to the unit. While the liquids are being mixing in the tank, 

They also get transferred to the next stage to the pipelines 

under the tank. 

 

Homogenizer 

Homogenizer is a piece of laboratory or industrial 

equipment used for the homogenization of various types of 

material, such as tissue, plant, food, soil, and many other. 

Many different models have been developed using various 

physical technologies for disruption. The mortar and pestle, 

already used for thousands of years, Standard tool even in 

modern laboratories. More modern solution are based on 

blender type instruments, bead mills, Ultrasonic treatment 

rotor-stator mechanical, High pressure, and many other 

physical forces. 

 

Jacketed kettle 

Steam-jacketed kettles are often used rapidly and uniformly 

heat food and agricultural products to processing 

temperature. Steam is injected into a thin jacket that 

surrounds the bowl of the kettle. The steam condenses on 

the product-surface of the kettle jacket and transfers its 

latent heat of vaporization to the product. Condensed steam 

is removed from the jacket of the kettle to allow more steam 

to enter and continue the heating process. The purpose of 

the fact sheet is to describe the hookup requirements for 

steam-jacket kettles. 

 

Colloid mill 

Colloid mill is a machine that is used to reduce the particle 

size of a solid in suspension in a liquid or to reduce the 

droplet size in emulsions. Collooid mills work on the rotor-

stator principle: A rotor turns at high speed (2000-18000 

RPM).A high level of stress is applied on the fluid which 

result in disrupting and breaking down the structure. Colloid 

mills are frequently used to increase the stability of 

suspension and emulsion, But can also be used to reduce the 

particle size of solids in suspension. Higher shear rates lead 

to smaller droplets, down to approximately. Which are more 

resistant to emulsion separation. 

 

Filter press 

An industrial filter press is a tool used in separation process, 

Specifically to separate solids and liquids. The machine 

stacks many filter elements and allows the filter to be easily 

opened to remove the filtered solid, and allows easy 

cleaning or replacement of the filter media. Filter presses 

cannot be operated in a continuous process but can offen 

very high performance, Particularly when low residual 

liquid in the solid is desired. Among other uses, Filter 

presses are utillised in marble factories in order to separate 

water from mud in order to reuse the water during the 

marble cutting process [10]. 

 

Quality control of liquid dosage forms 

Quality control means controlling the procedures involved 

in the manufacturing of the dosage form starting from raw 

material purchase to dispatch of the quality product in ideal 

packaging. It monitor all the features of the product that 

may affect its quality and prevent errors during processing. 

It is the activity performed between QA & QC [11]. 

 

 
 

Fig 2 
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Evaluation of Suspension 

Sedimentation method 

Two parameters are studied for determination of 

sedimentation. 

 Sedimentation volume. 

 Degree of flocculation. 

 Sedimentation volume: 

 

The suspension formulation was poured seperately into 

100ml measuring cylinders and sedimentation volume was 

read after 1, 2, 3 and 7 days and there after at weekly 

intervals for 12 weeks. 

 

F=Vu/Vo 

 

Where, F=sedimentation volume, Vu=ultimate height of 

sediment Vo=initial height of total suspension 

 

 Degree of flocculation: It is the ratio of the 

sedimentation volume of the flocculated suspension, F 

to the sedimentation volume of the deflocculated 

suspension 

 

Rheological method 

 It provide information about setting behaviours, 

 Brookfield viscometer is used to study the viscosity of 

the suspension, 

 It is mounted on helipath stand and using T-bar spindle 

 This technique is also indicates at which level of the 

suspension structure is greater owing to particle 

agglomeration 

 

Electro kinetic method 

 Measurement of zeta potential using micro 

electrophoresis apparatus & zeta plus 

 It shows the stability of a disperse system. 

 

Evaluation of emulsion 

 Determination of particle size and particle count: It 

is performed by optical microscopy sedimentation by 

using Andreasen apparatus and counter apparatus. 

 Determination of viscosity: For the viscous emulsion, 

the use of penetrometer instrument is used. 

 Determination of phase seperation: This is theanother 

parameter used for assesing the stability of the 

formulation. Phase seperation may be originated 

visually or by measuring the volume of the seperated 

phases. 

 Determination of electrophoresis properties: 

Determination of electrophoretic properties like zeta 

potential is useful for assesing flocculation since 

electrical charges on particles influence the rate of 

flocculation. 

 

Evaluation of syrups 

 Physical stability: The syrup must be clear, no solid 

particle should be present in syrup. 

 Light transmittance test: A light transmittance meter 

is used to check the color of syrup. In this, a syrup 

sample is checked for color by passing the light through 

the sample. The percent of transmitted light is 

compared to light transmittance rates for different 

grades. 

 pH measurement: The pH of syrup is measured using 

the pH meter which should be in range of 6-7. 

 Solubility: The solubility of syrup is determined and it 

should be soluble in water. 

 Refractive index: The refractive index of the syrup is 

determined and it should be range in 14608-14630. 

 Determination of sucrose concentration: 

Concentration of sucrose is very important in syrup 

because high amount of sucrose in syrup may cause 

crystallization of syrup while low amount may cause 

loss of preservative property of syrup. The 

concentration of sucrose is determined using analytical 

tools or U-V spectrophotometer. 

 Content uniformity: In this, take 10 containers having 

syrup and emptied content of each container. Then 

determined the drug assay of content of each container 

as per method prescribed in monograph of that drug in 

pharmacopeia. The preperation complies with the test if 

not more than one values is outside the 85%-115% limit 

of average value and none value is outside the 75%-

125%limit.If 1-3 values are outside the 85%-115% limit 

value but none is outside the 75%-125% limit of 

average value then it is performed for another 20 

containers. 

 

Conclusion 

Monophasic liqiud dosage forms are true or colloidal 

solution. Water is mainly used as a solvent for majority of 

monophasic liquid dosage forms. The main advantage of 

liqiud dosage forms are its patient acceptability, easy 

administration in geriatrics & pediatrics and their 

convenient formulation. These are prepared by combining 

durg substance with different excipients. These excipients 

serve a variety of functionin the liquid formulation; 

However, several excipients behave differently at different 

concentration and one excipients can be used for multiple 

purpose depending upon the need of the dosage forms. 

Consequently, the material from which the containers and 

packing components are made also vary considereably and 

these containers are usually in direct content with the 

formulation. Every pharmaceutical preparation must comply 

with the labelling requirement established under Good 

Manufacturing practice. Like any other dosage form, liquid 

dosage forms have specifications for drug substance and 

drug product. To ascertain batch uniformity and to ensure 

stability of the products over the recommended shell life, 

manufacturers follow those specifications. 
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