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ABSTRACT

Pharmaceutical syrups are concentrated aqueous preparations of sugar or sugar substitutes
with or without active medicinal agents. They are widely used oral liquid dosage forms due to
their palatability, ease of administration, and suitability for pediatric and geriatric patients.
Syrups serve as both medicated preparations and flavored vehicles for drug delivery. The
high concentration of sucrose in syrups provides viscosity, sweetness, and some preservative
effect. However, modern formulations also incorporate sugar substitutes for diabetic patients.
This review discusses classification, formulation components, preparation methods,
advantages, disadvantages, evaluation parameters, stability considerations, and applications
of pharmaceutical syrups. The aim is to provide a comprehensive understanding of syrups as

an important dosage form in pharmaceutical practice and industry.

INTRODUCTION

Oral liquid dosage forms play a significant role in pharmaceutical therapy, particularly for
patients who have difficulty swallowing solid dosage forms such as tablets and capsules.
Syrups are among the most commonly used oral liquid preparations due to their pleasant taste
and ease of administration. A pharmaceutical syrup is generally defined as a concentrated
aqueous solution containing sucrose or other sugars, usually in a concentration of about
66.7% w/w. This concentration not only imparts sweetness but also provides viscosity and

acts as a self-preserving agent by reducing microbial growth. Syrups may contain active
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pharmaceutical ingredients, or they may serve as vehicles for delivering drugs. These
preparations are widely used in pediatric and geriatric populations, where palatability and
ease of swallowing are important factors. The use of syrups has increased due to their ability
to mask unpleasant tastes and provide uniform distribution of drugs in solution. Modern
pharmaceutical syrups may also be formulated as sugar-free products using alternative

sweeteners to accommodate diabetic patients and those requiring reduced sugar intake.

Classification of Syrups

Pharmaceutical syrups are generally classified into medicated syrups and non-medicated
syrups. Medicated syrups contain one or more active therapeutic agents dissolved in the syrup
base. These are intended for therapeutic use and are commonly prescribed for conditions such
as cough, cold, fever, allergies, and nutritional deficiencies. The drug is uniformly distributed
throughout the syrup, ensuring accurate dosing when measured properly. Non-medicated
syrups, on the other hand, are flavored and sweetened liquid preparations that do not contain
active medicinal ingredients. They are primarily used as vehicles for preparing medicated
syrups. These syrups enhance palatability and improve patient compliance. Simple syrup,
which consists of sucrose and purified water, is one of the most commonly used non-
medicated syrups. Flavored syrups such as orange syrup, raspberry syrup, and cherry syrup
are also used as bases for medicated formulations. The selection of syrup type depends on

therapeutic requirements and formulation considerations.

Components of Syrup Formulation

The formulation of pharmaceutical syrups involves several components, each serving a
specific purpose. The primary component is the sweetening agent, which provides sweetness
and viscosity. Sucrose is the most widely used sweetening agent because of its pleasant taste
and preservative effect. However, in sugar-free formulations, alternative sweeteners such as
sorbitol, glycerin, saccharin sodium, and aspartame are used. These substitutes are
particularly important for diabetic patients and those requiring calorie-controlled diets.
Purified water is used as the solvent in syrup formulations. It dissolves the sweetening agent
and active ingredients and ensures uniform distribution of components. Flavoring agents are
added to enhance the taste of the syrup and mask unpleasant drug flavors. Common flavoring
agents include fruit flavors such as orange, lemon, and raspberry. Coloring agents are
sometimes added to improve the aesthetic appeal and help identify different formulations.

Preservatives are added when necessary to prevent microbial growth, especially in
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formulations where sugar concentration is insufficient for self-preservation. Common
preservatives include sodium benzoate, methyl paraben, and propyl paraben. Stabilizers and
thickening agents such as xanthan gum and sodium carboxymethyl cellulose may also be

included to improve viscosity and maintain uniformity of the preparation.

Methods of Preparation

Syrups can be prepared using several methods depending on the nature of the ingredients and
stability requirements. One common method involves dissolving sucrose in purified water
with the application of heat. This method accelerates dissolution and reduces preparation time.
However, excessive heating may lead to caramelization of sugar and degradation of heat-
sensitive components. Another method involves dissolving sucrose in water by agitation
without the use of heat. This method is preferred for heat-sensitive ingredients as it prevents
decomposition. In some formulations, medicated liquids are prepared separately and sucrose
is added afterward to form the syrup. This method is useful when active ingredients require
specific preparation conditions. Percolation is another method used when extracting active
constituents from crude drugs. In this process, solvent is passed through the drug material to
extract active compounds, and the resulting liquid is combined with sugar to form a syrup.
The choice of preparation method depends on the stability of ingredients, required viscosity,

and production scale.

Advantages of Syrups

Pharmaceutical syrups offer several advantages that make them popular dosage forms. They
are easy to swallow, making them suitable for children and elderly patients. The sweet taste
masks unpleasant drug flavors, improving patient compliance. Syrups provide uniform
distribution of drugs in solution, ensuring accurate dosing. The viscous nature of syrups also
provides a soothing effect on irritated throat tissues, which is particularly beneficial in cough
preparations. Additionally, syrups allow flexible dosing adjustments, as the volume
administered can be easily modified according to patient requirements. These characteristics

make syrups highly preferred in clinical practice.

Disadvantages of Syrups

Despite their advantages, syrups also have certain limitations. The high sugar content makes
them unsuitable for diabetic patients and individuals requiring restricted sugar intake. There
is also a risk of microbial growth if syrups are not properly preserved or stored. Syrups are

bulky and require larger packaging compared to solid dosage forms, which may affect
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transportation and storage. They generally have shorter shelf life compared to tablets and
capsules. In addition, sucrose may crystallize during storage, affecting the consistency of the

preparation. These disadvantages must be considered during formulation and storage.

Reticf |
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Stability Considerations
Stability is an important aspect of syrup formulation. Syrups may undergo physical, chemical,
and microbiological changes during storage. Crystallization of sucrose may occur if the

solution becomes supersaturated or if water evaporates. Hydrolysis of sucrose may produce
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invert sugar, which can affect taste and stability. Microbial contamination may occur if
preservative concentration is insufficient. Fermentation is another potential problem,
especially in improperly stored syrups. Proper storage in airtight containers and controlled
temperature conditions can minimize these issues. Addition of preservatives and maintaining

appropriate sugar concentration also improves stability.
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Evaluation of Syrups
Evaluation of pharmaceutical syrups involves assessing various parameters to ensure quality

and stability. Physical appearance, color, odor, and taste are examined to ensure acceptability.
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pH is measured to determine chemical stability. Viscosity is evaluated to ensure proper flow
characteristics. Specific gravity is determined to confirm uniformity of formulation. Sugar
content is analyzed to maintain consistency. Microbial load is assessed to ensure safety.

These evaluation parameters help ensure that syrups meet pharmaceutical quality standards.

Applications of Syrups

Syrups are widely used in pharmaceutical practice. They are commonly used in pediatric
medications where palatability is important. Many cough and cold preparations are
formulated as syrups because of their soothing effect. Vitamin and mineral supplements are
often prepared in syrup form for easy administration. Antipyretic and analgesic drugs are also
commonly available as syrups. Nutritional tonics and herbal preparations frequently use

syrup bases. These applications demonstrate the versatility of syrups in drug delivery.

CONCLUSION

Pharmaceutical syrups remain an important oral liquid dosage form due to their palatability,
ease of administration, and patient acceptability. They are widely used in both medicated and
non-medicated preparations. Proper selection of ingredients, suitable preparation method, and
adequate preservation are essential for ensuring stability and therapeutic effectiveness.
Advances in pharmaceutical technology have led to the development of sugar-free syrups and
improved formulations. Syrups continue to play a significant role in modern pharmaceutical

practice, particularly for pediatric and geriatric patients.
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