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Liquid orals

Oral Solutions

Whatis it?

e Asolutionis a clear, homogeneous liquid in which one or more active ingredients are
completely dissolved in a suitable solvent system (usually water).

Formulation Details

API (Drug): Must be soluble in the vehicle. May require pH adjustment or solubilizers.

Solvent: Usually purified water. Other solvents like ethanol, glycerin, or propylene glycol may
be used.

Co-solvents: Help dissolve poorly soluble drugs.

Sweeteners: Sucrose, saccharin, sorbitol improve palatability.

Flavors: Mask bitterness or unpleasant taste (e.g., orange, mint).

Preservatives: Prevent microbial growth, e.g., methylparaben, sodium benzoate.

Buffers: Maintain pH to optimize solubility and stability.

Colorants: Improve visual appeal, often natural or approved synthetic dyes.
Evaluation Parameters

Clarity: Should be free from particulates or haze.

pH: Measured to ensure drug stability and compatibility.

Viscosity: Affects mouthfeel and dose uniformity.

Drug Content: Ensures accurate dosage per mL.

Microbial Testing: Ensures absence of contamination.
Stability Concerns

Hydrolysis: Common in water-based solutions.

Oxidation: Especially for vitamins and alkaloids.

Microbial Growth: Requires preservatives.

Storage: Often protected from light and stored in airtight containers.

Oral Suspensions

e suspension is a heterogeneous system in which insoluble drug particles are dispersedin a
liguid medium.

e Shakingis often needed before use.
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Formulation Details

API: Drug must be micronized for better dispersion.

Suspending Agents: Maintain uniform dispersion and reduce sedimentation (e.g., xanthan
gum, tragacanth, carboxymethylcellulose).

Wetting Agents: Allow uniform wetting of hydrophobic drug particles (e.g., polysorbates).
Flocculating Agents: Promote loosely bound aggregates that can be easily redispersed.
Preservatives, Sweeteners, Flavoring Agents

Vehicle: Usually purified water.

Evaluation Parameters

Sedimentation Volume: Volume of sediment compared to the total.
Redispersibility: Ease of re-suspension after settling.
Particle Size Distribution: Affects dissolution and mouthfeel.

Viscosity: Needs to be balanced—too thin causes rapid sedimentation, too thick affects
pourability.

o pH, Drug Content, Microbial Limits

Stability Concerns

¢ Physical instability: Caking, crystal growth, or flocculation.
Microbial contamination: Controlled by preservatives.

e Phase separation: Due to poor suspending system or incompatibility.

Oral Emulsions

Whatis it?

e Anemulsionis athermodynamically unstable system consisting of two immiscible liquids
(usually oil and water), stabilized by emulsifying agents.

e Types:
o Oil-in-Water (O/W): Preferred for oral use (e.g., castor oil emulsion).

o Water-in-Oil (W/O): Rare in oral delivery.

Formulation Details

e OilPhase: Can be adrug-containing medium (e.g., mineral oil).
e Aqueous Phase
« Emulsifying Agents: Reduce interfacial tension and stabilize droplets.

o Natural: Acacia, gelatin
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o Synthetic: Tween 80, Span 80
o Preservatives, Flavors, Sweeteners

o Antioxidants: Used if oil phase is prone to oxidation (e.g., tocopherols).

Evaluation Parameters

Droplet Size Distribution: Smaller and uniform droplets indicate good stability.
Type of Emulsion: Determined using dye test or conductivity test.

Viscosity: Affects mouthfeel and pourability.

Phase Separation: Indicates emulsion instability.

pH, Drug Content, Microbial Testing

Stability Concerns

Creaming: Reversible rising/falling of droplets.
Cracking (Breaking): Irreversible separation—cannot be redispersed.
Coalescence: Fusion of smaller droplets into larger ones.

Oxidation: Of oils and lipophilic drugs.

Suspensions

Definition of Suspensions

e Asuspensionis a heterogeneous mixture in which finely divided solid particles are dispersed in
a liquid medium.

The particles in a suspension are larger than those in a solution and do not dissolve in the
liquid.

Over time, these solid particles settle out due to gravity, making suspensions distinct from
solutions and colloidal dispersions.

e Examples: Antacid suspensions, Calamine lotion, and some antibiotic suspensions.

Advantages of Suspensions

1. Increased Stability: Certain drugs that are unstable in solution form can be stabilized in a
suspension, as the solid form of the drug is generally more stable than in solution.

Ease of Administration: Suspensions allow the administration of poorly soluble drugsin a
liguid form, making them easier to swallow for pediatric or geriatric patients.

. Controlled Release: Suspensions can be formulated to provide slow and sustained drug
release, which is helpful in cases where controlled delivery is desired.

. Taste Masking: Insoluble drugs can be suspended, masking their unpleasant taste better than
in solution form.
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5. Flexibility in Dosing: Suspensions allow for easy dose adjustments by measuring out different
volumes.

Disadvantages of Suspensions

. Sedimentation: Over time, particles tend to settle out of the suspension, leading to uneven
distribution of the active ingredient if not shaken well before use.

Poor Dose Uniformity: Inadequate shaking may result in non-uniform dosing.

Bulky and Inconvenient: Suspensions are often bulkier than tablets or capsules, making them
harder to store and transport.

. Stability Issues: Suspensions are physically unstable and prone to caking, making
resuspension difficult.

Classifications of Suspensions

Suspensions can be classified based on several factors:

1. Based on Route of Administration:
A. Oral suspensions: For ingestion (e.g., antacids, antibiotics).
B. Topical suspensions: Applied to skin (e.g., calamine lotion).
C. Parenteral suspensions: Injected into the body (e.g., depot injections).
D. Ophthalmic suspensions: For application in the eyes.

2. Based on Particle Size:
A. Coarse suspensions: Particle size > 1 pm.
B. Colloidal suspensions: Particle size <1 um.

3. Based on Electrokinetic Properties:

A. Flocculated Suspensions: Particles form loose aggregates or flocs.

B. Deflocculated Suspensions: Particles remain as individual entities and do not form
aggregates.

4. Based on Concentration of Solid Content:
A. Dilute suspensions: Solid content < 2%.

B. Concentrated suspensions: Solid content > 2%.

Preparation of Suspensions

The preparation of suspensions involves several critical steps to ensure a homogenous and stable
formulation:

1. Wetting of Particles

» The solid drug particles must first be wetted to prevent clumping or floating.

» Wetting agents like glycerin, ethanol, or surfactants (e.g., polysorbates) can be used.
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. Dispersion of Solid Particles

» The wetted solid is dispersed uniformly in the dispersion medium (agueous or non-
aqueous).

» High-speed mixers or colloid mills may be employed for this process.

. Stabilization of the Suspension

» Stabilizing agents such as viscosity enhancers (e.g., methylcellulose, carbopol) are
added to reduce the settling rate of particles.

» Surfactants can also be added to prevent flocculation or caking.

. Homogenization

» The suspension is passed through a homogenizer to reduce particle size and ensure
uniform distribution.

. Packaging

» The suspension is then packaged in appropriate containers, ensuring stability and
protection from light and air.

Flocculated suspension

Definition

A flocculated suspension is one in which solid particles form loose, fluffy aggregates called
flocs.

These flocs settle quickly but can be easily redispersed upon shaking.

Flocculated suspensions are preferred in pharmaceuticals due to their better stability and
ease of redispersion.

Preparation of Flocculated Suspensions

1. Particle size reduction:

Particle size reduction

» The solid drug is milled or micronized to
achieve a suitable particle size for proper

dispersion. Wetting of particles
2. Wetting of particles:

» Awetting agent is used to reduce interfacial Formation of flocs
tension between solid particles and the liquid

medium.

Controlled flocculation
3. Formation of flocs:

» Aflocculating agent (e.g., electrolytes or polymers) is added to promote the formation
of loose, easily dispersible flocs.
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