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ABSTRACT

Monophasic liquids are single-phase solutions that are widely used in pharmaceutical
formulations to deliver active ingredients effectively. These include syrups, elixirs, liniments,
and lotions, each with specific definitions and preparation methods tailored to their intended
use.

Syrups are concentrated aqueous solutions of sugar, typically sucrose, containing medicinal
substances. They are used to mask the taste of unpleasant-tasting drugs and provide a
palatable means of administration. The preparation of syrups involves dissolving the active
ingredient and sugar in purified water with the application of heat, followed by filtration to
remove impurities. Flavoring agents and preservatives may also be added to enhance taste
and stability.

Elixirs are clear, sweetened hydroalcoholic solutions intended for oral use, containing
medicinal substances dissolved in a mixture of alcohol and water. They provide a convenient
way to administer drugs that are insoluble in water alone. The preparation involves dissolving
the active ingredient in alcohol, followed by the addition of water, sweeteners, flavoring
agents, and sometimes colorants. The final solution is then filtered to ensure clarity.

Liniments are liquid or semi-liquid preparations intended for external application to the skin,
usually with a counterirritant or analgesic effect. They are typically formulated with alcohol,
oil, or emulsions as the base. The preparation involves dissolving or dispersing the active
ingredients in the chosen solvent, ensuring homogeneity. Liniments are designed to be rubbed
onto the skin to relieve pain and stiffness in muscles and joints.

Lotions are aqueous or sometimes hydroalcoholic solutions or suspensions meant for
external application to the skin. They are used to deliver active ingredients over a large skin
surface area and can have moisturizing, soothing, or medicated effects. The preparation of
lotions involves dissolving or suspending the active ingredient in water or a water-alcohol
mixture, along with stabilizers, emulsifiers, and preservatives to ensure a stable and uniform
product. The mixture is then thoroughly mixed and sometimes homogenized to achieve the
desired consistency.
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11.1 Syrups

Definition:

Syrups: Syrups are monophasic liquid formulations that contain a high concentration of
sugar or other sweeteners dissolved in water, along with various active ingredients for
therapeutic purposes. They are typically used as oral medications and are known for their
pleasant taste, which helps in the administration of medicines, especially to children.

Purpose:

a.
b.

C.

Palatability: Syrups are formulated to make medications more palatable and easier to
consume.

Medication Delivery: Used to deliver a wide range of active ingredients including
cough suppressants, antihistamines, and vitamins.

Controlled Release: Some syrups are designed to provide controlled or extended-
release of the active ingredients.

Preparation:
1. Ingredients:

a.

b.
C.

d.

Active Ingredients: These can include medications such as cough suppressants,
expectorants, or vitamins, depending on the therapeutic use.

Vehicle (Solvent): Typically water or a mixture of water and alcohol.

Sweeteners: High concentrations of sugar (e.g., sucrose) or sugar substitutes (e.g.,
sorbitol, high fructose corn syrup) are used to enhance taste and act as a preservative.
Additives: Flavoring agents, colorants, preservatives to prevent microbial growth,
and sometimes stabilizers to maintain the syrup’s consistency.

2. Formulation Steps:

a.

Preparation of Syrup Base:

I.  Dissolution of Sweeteners: Dissolve the sweeteners in water. This usually
requires heating to facilitate dissolution. For example, sucrose is typically
dissolved by heating water and then adding the sugar until fully dissolved,
creating a saturated sugar solution.

Incorporation of Active Ingredients:

I.  Dissolution of Active Ingredients: Add the active ingredients to the syrup
base. They should be thoroughly dissolved or uniformly dispersed.

il.  Mixing: Stir the mixture until homogeneous. Ensure that the active
ingredients are evenly distributed throughout the syrup.

Add Additives: Mix in flavoring agents and colorants to achieve the desired taste and
appearance. Add preservatives to inhibit microbial growth.

. Adjust pH: Depending on the active ingredients and intended stability, the pH may

need to be adjusted. Syrups generally have a slightly acidic pH to enhance
preservation.

Cooling: Allow the syrup to cool if it was heated during preparation. This helps to
ensure the stability of the formulation.

Filtering: Filter the syrup to remove any particulates or undissolved substances.

. Packaging: Transfer the syrup into clean, sterilized bottles or containers suitable for

oral use.
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3. Quality Control:

a.
b.

C.

Consistency: Ensure the syrup is homogeneous and the viscosity is appropriate.
Stability Testing: Check that the syrup maintains its efficacy, taste, and appearance
over its intended shelf life.

Microbial Testing: Ensure the syrup is free from microbial contamination to ensure
safety.

Example of a Simple Syrup Preparation
Ingredients:

Qoo

Active Ingredient: Dextromethorphan (cough suppressant)
Vehicle: Water
Sweetener: Sucrose

Additives: Flavoring agents (e.g., cherry flavor), colorants (optional), preservative
(e.g., sodium benzoate)

Preparation:

1.

Prepare the Syrup Base:
a. Heat water to about 70-80°C (160-175°F).

b. Gradually add sucrose to the heated water, stirring until fully dissolved, creating a
saturated sugar solution.

Add Active Ingredient:

a. Dissolve dextromethorphan in the syrup base, stirring until completely dissolved.
Incorporate Additives:

a. Mix in flavoring agents and any colorants if used. Ensure thorough mixing.

b. Add a preservative to prevent microbial growth.

Adjust pH (if necessary):

a. Adjust the pH to ensure stability and compatibility with the active ingredients.
Filter and Cool:

a. Filter the syrup to remove any particulates.

b. Allow the syrup to cool to room temperature.

Package:

a. Transfer the syrup into clean, sterilized bottles or containers, and seal
appropriately.

11.2 Elixirs

Definition:

Elixirs: Elixirs are clear, sweetened liquid formulations that combine both alcohol and water
to dissolve active ingredients. They are used primarily as oral medications and are known for
their pleasant taste and ability to dissolve substances that are not soluble in water alone.
Elixirs are often used to administer drugs that require a stable and palatable liquid form.

Purpose:

1.

2.

Medication Delivery: Elixirs are used to deliver various active ingredients, including
those that are not fully soluble in water.

Enhanced Solubility: The alcohol content in elixirs helps dissolve substances that are
difficult to dissolve in aqueous solutions alone.
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3. Palatability: They are flavored and sweetened to improve taste and facilitate easier
administration, especially in children.

Preparation:
1. Ingredients:

a. Active Ingredients: Depending on the therapeutic use, these can include medications
such as cough suppressants, antihistamines, or analgesics.

b. Solvents: A mixture of alcohol (e.g., ethanol) and water. The alcohol acts as a solvent
for the active ingredients.

C. Sweeteners: Sugar (e.g., sucrose) or sugar substitutes (e.g., sorbitol) are added to
sweeten the elixir.

d. Flavoring Agents: To enhance the taste, flavoring agents (e.g., cherry, vanilla) are
used.

€. Additives: Preservatives to prevent microbial growth and stabilizers to maintain the
formulation's integrity.

2. Formulation Steps:
a. Preparation of Solvent:

I.  Mix Alcohol and Water: Combine alcohol and water in the desired
proportions. The concentration of alcohol typically ranges from 5% to 40%,
depending on the solubility of the active ingredients and the formulation
requirements.

b. Dissolution of Active Ingredients:

I. Dissolve Active Ingredients: Add the active ingredients to the solvent
mixture. Stir until completely dissolved. The alcohol helps dissolve substances
that are not soluble in water alone.

C. Add Sweeteners and Flavoring Agents:
I.  Mix Sweeteners: Add sweeteners to the solution. Stir until fully dissolved.

Ii.  Incorporate Flavoring Agents: Add flavoring agents to enhance taste. Mix
thoroughly to ensure uniform distribution.

d. Add Preservatives and Stabilizers:

I.  Include Preservatives: Add preservatives to prevent microbial contamination
and ensure the safety of the elixir.

Ii.  Add Stabilizers: Include stabilizers if needed to maintain the consistency and
prevent separation.

€. Adjust pH: Adjust the pH to ensure stability and compatibility with the active
ingredients, usually aiming for a slightly acidic to neutral pH (around 4.5 to 7.0).

f. Filtering: Filter the elixir to remove any undissolved particles or impurities.

g. Packaging: Transfer the elixir into clean, sterilized bottles or containers designed for
oral use.

3. Quality Control:
a. Clarity and Consistency: Ensure the elixir is clear and free from particulates. The
consistency should be uniform.

b. Stability Testing: Test the elixir for stability to ensure it maintains its efficacy, taste,
and appearance over its intended shelf life.

C. Microbial Testing: Confirm the absence of microbial contamination to ensure safety.
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Example of a Simple Elixir Preparation
Ingredients:

PoooTR

Active Ingredient: Diphenhydramine hydrochloride (antihistamine)
Solvents: Ethanol (10%) and water

Sweetener: Sucrose (high fructose corn syrup or sugar)

Flavoring Agents: Cherry flavor

Preservative: Sodium benzoate

Preparation:

1.

2.

Prepare Solvent:

a. Mix ethanol with water to achieve the desired alcohol concentration.

Dissolve Active Ingredient:

a. Add diphenhydramine hydrochloride to the solvent mixture. Stir until fully

dissolved.

Add Sweeteners and Flavoring Agents:

a. Add sucrose or high fructose corn syrup to sweeten the elixir. Stir until dissolved.
b. Incorporate cherry flavoring and mix thoroughly.
Add Preservatives:

a. Include sodium benzoate to prevent microbial growth.
Adjust pH (if necessary):

a. Adjust the pH to ensure stability and compatibility.

Filter and Package:

a. Filter the elixir to remove any particulates.

b. Transfer the elixir into clean, sterilized bottles, and seal appropriately.

11.3 Liniments

Definition:

Liniments: Liniments are liquid formulations applied topically to the skin for the relief of
pain and inflammation or for other therapeutic effects. They are often used for muscle and
joint pain, and their active ingredients are intended to penetrate the skin to provide localized
relief. Liniments are typically applied by rubbing or massaging into the affected area.

Purpose:

1.
2.
3.

Pain Relief: Provides relief from musculoskeletal pain and soreness.
Anti-inflammatory Action: Reduces inflammation in muscles and joints.
Circulation Stimulation: Sometimes used to stimulate blood flow to the area of
application.

Preparation:
1. Ingredients:
a. Active Ingredients: These can include analgesics (e.g., menthol, camphor), anti-

inflammatory agents (e.g., methyl salicylate), or other therapeutic compounds.

b. Vehicle (Solvent): A combination of oils (e.g., mineral oil, olive oil) and/or alcohol is

often used as a solvent to dissolve the active ingredients and facilitate their
application.
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Additives: Emulsifiers to ensure uniform dispersion of ingredients, preservatives to
prevent microbial growth, and sometimes stabilizers to maintain consistency.

2. Formulation Steps:

a.

Selection of Ingredients: Choose active ingredients based on the desired therapeutic
effect (e.g., menthol for cooling sensation, methyl salicylate for anti-inflammatory
effects).

Preparation of the Base:

I.  Mix Solvents: Combine oils and/or alcohol to create the base of the liniment.
The choice of solvents will depend on the desired consistency and therapeutic
properties.

Incorporation of Active Ingredients:

I.  Dissolution: Dissolve the active ingredients in the solvent mixture. Some
active ingredients may require heating or vigorous mixing to fully dissolve.

Ii.  Mixing: Ensure that the active ingredients are uniformly dispersed throughout
the mixture.

Add Additives:

I.  Incorporate Emulsifiers: If needed, add emulsifiers to ensure that any
components are well mixed and do not separate.

Ii.  Add Preservatives: Include preservatives to prevent microbial contamination
and extend shelf life.

lii.  Add Stabilizers: Include stabilizers if necessary to maintain the formulation's
consistency and effectiveness.

Adjust pH (if necessary): Ensure the pH is suitable for skin application. Liniments

typically have a neutral to slightly acidic pH.

Filtering: Filter the liniment to remove any particulate matter or undissolved

substances.

Packaging: Transfer the liniment into clean, sterilized bottles or containers designed

for topical use.

3. Quality Control:

a.
b.

C.

Clarity and Consistency: Ensure the liniment is clear and free from particulates. The
consistency should be uniform.

Stability Testing: Test the liniment for stability to ensure it maintains its efficacy,
appearance, and consistency over its intended shelf life.

Microbial Testing: Confirm the absence of microbial contamination to ensure safety
for topical use.

Example of a Simple Liniment Preparation
Ingredients:

a.
b.
C.

Active Ingredients: Menthol (2%) and Methyl salicylate (5%)
Vehicle: Mineral oil and ethanol
Additives: Emulsifier (e.g., lecithin), preservative (e.g., benzyl alcohol)

Preparation:

1.

Prepare the Base:

a. Mix mineral oil and ethanol to achieve the desired consistency. Ethanol helps in
the dissolution of certain active ingredients and provides a cooling effect.
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2. Incorporate Active Ingredients:
a. Dissolve menthol and methyl salicylate in the solvent mixture. Ensure complete
dissolution through stirring or mild heating if required.

3. Add Additives:
a. Incorporate emulsifiers to ensure uniform dispersion of ingredients.
b. Add preservatives to prevent microbial growth and extend shelf life.
4. Adjust pH (if necessary):
a. Check and adjust the pH to ensure it is suitable for skin application.
5. Filter and Package:
a. Filter the liniment to remove any particulates.
b. Transfer the liniment into clean, sterilized bottles, and seal appropriately.

Liniments, as monophasic liquids, provide effective topical relief for various conditions
through their active ingredients and formulation. Proper preparation ensures their efficacy,
safety, and ease of application.

11.4 Lotions

Definition:

Lotions: Lotions are thin, liquid formulations used topically on the skin. They are typically
less viscous than creams and are designed to be easily spread over a large area. Lotions are
used for various purposes, including moisturizing, soothing, treating skin conditions, or
delivering medications. They can be water-based or oil-based and are generally used to
hydrate or treat the skin without leaving a heavy residue.

Purpose:
1. Moisturization: To hydrate and soften the skin.
2. Treatment: To deliver active ingredients for treating conditions like eczema, acne, or
psoriasis.
3. Soothing: To provide relief from itching, irritation, or inflammation.
4. Cosmetic Use: For general skin care and maintenance.
Preparation:
1. Ingredients:
a. Active Ingredients: Depending on the therapeutic use, these can include moisturizers
(e.g., glycerin), anti-inflammatory agents (e.g., hydrocortisone), or other treatments
(e.g., salicylic acid).
b. Vehicle (Base): A mixture of water and oils or emulsifiers. Water acts as the primary
solvent, while oils provide emollient properties.
C. Emulsifiers: To stabilize the mixture of water and oil, ensuring a uniform lotion.

d. Additives: Preservatives to prevent microbial growth, stabilizers to maintain
consistency, and sometimes colorants or fragrance.

2. Formulation Steps:
a. Preparation of the Base:

I.  Heat and Mix: If necessary, heat water and oil phases separately. For oil-in-
water (O/W) emulsions, water is the continuous phase, while oil is dispersed.
For water-in-oil (W/QO) emulsions, oil is the continuous phase.
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Incorporation of Emulsifiers:
I.  Add Emulsifiers: Mix emulsifiers into the water or oil phase to ensure proper
emulsification and stability of the lotion.
Combine Phases:

I.  Mix Phases: Slowly combine the water and oil phases while stirring to form a
stable emulsion. This can be done using high-shear mixing to ensure uniform
dispersion.

. Add Active Ingredients:

I. Dissolve and Incorporate: Add active ingredients to the emulsion. They
should be thoroughly mixed to ensure even distribution.
Additives:
I.  Incorporate Preservatives: Add preservatives to prevent microbial growth
and extend shelf life.
Iil.  Add Stabilizers: Include stabilizers if necessary to maintain the lotion’s
consistency.
iii.  Flavor and Color: Optionally add colorants and fragrances for aesthetic
purposes.
Cool and Homogenize:
I. Cool the Lotion: Allow the mixture to cool to room temperature while
stirring.
Ii.  Homogenize: Use a homogenizer if needed to ensure a smooth and consistent
texture.

. Filtering:

I.  Filter the Lotion: Remove any particulates or undissolved substances to
ensure clarity and smoothness.

. Packaging:

I.  Transfer and Seal: Fill the lotion into clean, sterilized bottles or containers
designed for topical application. Seal appropriately.

3. Quality Control:

a.
b.

C.

Consistency and Texture: Ensure the lotion has the desired consistency and smooth
texture.

Stability Testing: Test the lotion for stability over its intended shelf life to ensure it
remains effective and maintains its appearance.

Microbial Testing: Confirm the absence of microbial contamination to ensure safety
for skin application.

Example of a Simple Lotion Preparation
Ingredients:

PoooT

Active Ingredient: Glycerin (for moisturizing)
Base: Water and mineral oil

Emulsifier: Emulsifying wax

Preservative: Phenoxyethanol

Optional: Fragrance (e.g., lavender oil), colorant

Page | 136



Chapter- 11: Monophasic Liquids-11
E-ISBN: 978-93-6252-980-0

Preparation:

1. Prepare the Base:

a. Heat water and mineral oil separately. Combine water and mineral oil using
emulsifying wax to form an emulsion.

2. Incorporate Emulsifiers:

a. Add emulsifying wax to the heated water or oil phase to create a stable emulsion.
3. Combine Phases:

a. Mix the oil and water phases together while stirring to form a uniform lotion.
4. Add Active Ingredients:

a. Dissolve glycerin in the lotion and mix thoroughly.
5. Add Additives:

a. Incorporate preservatives, and optionally add fragrance and colorant.
6. Cool and Homogenize:

a. Allow the lotion to cool while stirring.

b. Homogenize if needed for smoothness.
7. Filter and Package:

a. Filter the lotion to remove any particulates.

b. Transfer into clean, sterilized bottles and seal.

Lotions, as monophasic liquids, provide a versatile medium for topical application,
combining active ingredients with a suitable base to offer various benefits to the skin. Proper
preparation ensures their efficacy, stability, and user satisfaction.

Multiple-Choice Questions (Objective)

1.

3.

What characterizes monophasic liquids?
a) They contain multiple phases

b) They have a uniform consistency

C) They separate into layers over time
d) They are always opaque

Which of the following is a monophasic liquid formulation used for throat conditions?
a) Mouthwash

b) Gargles

C) Lotion

d) Enema

What is the primary purpose of gargles?

a) To hydrate the skin

b) To alleviate symptoms of sore throat and reduce inflammation
C) To clean the ears

d) To moisturize the nasal passages
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4. Which ingredient in mouthwashes helps reduce bacterial growth?
a) Flavoring agents
b) Sweeteners
C) Antiseptics
d) Thickeners

5. What type of formulation is typically used in eardrops to treat ear infections?
a) Solution
b) Suspension
C) Emulsion
d) Colloid

6. Nasal drops are designed for which of the following purposes?
a) Pain relief in muscles
b) Treating nasal congestion and allergies
C) Hydrating the throat
d) Cleaning the rectum

7. Which of the following is NOT a typical use for enemas?
a) Bowel cleansing
b) Pain relief in joints
C) Relieving constipation
d) Diagnostic purposes

8. What is the main solvent used in syrups?
a) Alcohol
b) Water
c) Oil
d) Saline solution

9. Elixirs often contain which solvent to enhance solubility of active ingredients?
a) Glycerin
b) Alcohol
C) Mineral oil
d) Propylene glycol

10.Which type of topical formulation is typically used to provide pain relief and reduce
inflammation in muscles and joints?

a) Lotion

b) Liniment
C) Mouthwash
d) Enema
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11.What is the primary purpose of lotions in skincare?
a) To clean the skin
b) To hydrate and soften the skin
C) To treat nasal congestion
d) To relieve ear infections

12.Which active ingredient is commonly found in gargles for its antiseptic properties?
a) Benzocaine
b) Chlorhexidine
C) Glycerin
d) Salicylic acid

13.What is a key feature of monophasic liquids that ensures uniform dosing?
a) Multiple phases
b) Consistent and uniform texture
C) High viscosity
d) Colored appearance

14.What is a common vehicle used in the formulation of mouthwashes?
a) Oil
b) Water
C) Alcohol
d) Glycerin

15.Throat paints are typically more viscous than other monophasic liquids to:
a) Provide a cooling effect
b) Coat the throat more effectively
C) Increase absorption rate
d) Reduce microbial load

16.Which of the following is a preservative commonly used in monophasic liquids?
a) Sorbitol
b) Benzalkonium chloride
C) Polyvinyl alcohol
d) Sodium chloride

17.What is the typical pH range for nasal drops to ensure compatibility with nasal mucosa?
a) 2.0t03.0
b) 45106.0
C) 7.5t09.0
d) 10.0t0 115
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18.Which of the following is an example of a therapeutic agent used in enemas for
inflammation?

a) Sodium phosphate
b) Corticosteroids
C) Menthol

d) Camphor

19.What is the primary advantage of syrups for pediatric use?
a) High alcohol content
b) Pleasant taste
C) Long shelf life
d) Low viscosity

20.Which type of monophasic liquid is designed to deliver medications through the rectum?
a) Throat paint
b) Nasal drop
C) Enema
d) Liniment

Short Answer Type Questions (Subjective)

=

Define monophasic liquids and describe their key characteristics.

What are the main differences between solutions and suspensions in monophasic
liquid formulations?

3. Explain the purpose and preparation of gargles.

4. Describe the role of antiseptics in mouthwashes.

5.  What are the typical uses of eardrops in medical treatments?
6

7

8

no

How do nasal drops provide relief from nasal congestion?
List the purposes of enemas and explain one in detail.
. What are the key components in the formulation of syrups?
9. Describe the preparation process of an elixir.
10. What are liniments and how are they used?
11. Explain the primary functions of lotions in skincare.
12. What are the common active ingredients found in throat paints?
13. Why is uniform consistency important in monophasic liquids?
14. What role does alcohol play in the formulation of mouthwashes?
15. How does the viscosity of throat paints enhance their effectiveness?
16. List and explain the use of preservatives in monophasic liquid formulations.
17. What considerations are made in adjusting the pH of nasal drops?
18. Describe the formulation and use of enemas containing corticosteroids.
19. Why are syrups preferred for pediatric patients?
20. Explain the role of vehicles in the formulation of monophasic liquids.

Page | 140



Chapter- 11: Monophasic Liquids-11
E-ISBN: 978-93-6252-980-0

Long Answer Type Questions (Subjective)

1.

wn

o o

10.

Discuss the various types of monophasic liquids, including their definitions,
purposes, and examples.

Describe the detailed preparation process of gargles and their therapeutic uses.

Explain the formulation of mouthwashes, including the selection of ingredients and
their roles.

Discuss the preparation and applications of eardrops, highlighting their importance in
treating ear conditions.

Describe the formulation, preparation, and therapeutic uses of nasal drops.

Explain the role of enemas in medical treatments, detailing the formulation process
and types of active ingredients used.

Discuss the advantages and disadvantages of syrups as a dosage form, particularly
for pediatric use.

Describe the formulation and preparation of elixirs, including the role of alcohol and
sweeteners.

Explain the use of liniments in pain relief and their preparation process, highlighting
the importance of active ingredients.

Discuss the various uses of lotions in skincare, detailing their formulation,
preparation, and therapeutic benefits.

Answer Key for MCQ Questions

©CooNoOGk~wWNE

b) They have a uniform consistency

b) Gargles

b) To alleviate symptoms of sore throat and reduce inflammation
c) Antiseptics

a) Solution

b) Treating nasal congestion and allergies

b) Pain relief in joints

b) Water

b) Alcohol

. b) Liniment

. b) To hydrate and soften the skin
. b) Chlorhexidine

. b) Consistent and uniform texture
. b) Water

. b) Coat the throat more effectively
. b) Benzalkonium chloride

. b)451t06.0

. b) Corticosteroids

. b) Pleasant taste

. €) Enema
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