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Coarse Dispersions  

Coarse Dispersion  

Definition: 

• A coarse dispersion is a type of dispersed system where the dispersed phase (particles) is 
relatively large in size (usually greater than 1 µm) and is distributed throughout a continuous 
phase (usually a liquid). 

 

• Examples: Suspensions and emulsions. 

• Contrast with: 

o Colloidal dispersions (1 nm – 1 µm) 

o True solutions (molecular size) 

• In coarse dispersions: 

o The particles are visible under a microscope 

o They tend to settle over time due to gravity 

o Suspensions are a prime example and are widely used in pharmaceutics 

Comparison with Other Dispersions: 

Type Particle Size Example 

Solution <1 nm Salt in water 

Colloid 1–1000 nm Milk, fog 

Coarse Dispersion >1000 nm (>1 µm) Sand in water, muddy water 

 

Suspensions 

Definition: 

• A suspension is a heterogeneous system in which insoluble solid particles (dispersed phase) 
are suspended in a liquid medium (dispersion medium). 

Applications in Pharmaceutics: 

• Used to administer insoluble drugs orally, topically, or parenterally 
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• Examples: Antacids (e.g., aluminum hydroxide), antibiotics (e.g., amoxicillin suspension) 

Desirable Properties of Suspensions: 

• Uniform particle size 

• Stability (no rapid settling or caking) 

• Redispersibility (easy to resuspend after shaking) 

• Pleasant taste and appearance 

• Controlled viscosity 

 

Interfacial Properties of Suspended Particles 

At the interface between suspended particles and the surrounding liquid, several key properties affect 
the behavior and stability of the suspension: 

A. Interfacial Tension 

➢ Exists between the solid particle surface and the liquid. 

➢ Higher tension = more energy, promoting aggregation unless stabilized. 

B. Wettability 

➢ Measured by the contact angle between the solid and liquid. 

o Hydrophilic particles: well-wetted → stable dispersion. 

o Hydrophobic particles: poorly wetted → aggregation. 

C. Zeta Potential 

➢ Reflects the electrostatic potential at the particle’s slipping plane. 

➢ A high absolute zeta potential (> ±30 mV) indicates strong repulsion → stability. 

➢ Low zeta potential → particles come closer → flocculation/aggregation. 

D. Stabilization 

➢ Electrostatic stabilization: Charged particles repel each other. 

➢ Steric stabilization: Surfactants or polymers form barriers around particles. 

Why Interfacial Properties Matter: 

• Pharmaceuticals: affect drug suspension stability 

• Paints/Coatings: influence sedimentation and uniformity 

• Food emulsions: stability of suspended particles (e.g. cocoa in chocolate milk) 

• Environmental science: transport of particulates in water 
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Settling In Suspensions 

• Settling is a natural consequence in suspensions due to gravity acting on particles denser than 
the liquid. 

Stokes’ Law 

• The rate of settling V of spherical particles in a fluid is described by: 

𝑉 =
2𝑟2(ρ𝑝 − ρ𝑓)𝑔

9η
 

• Where:  

o r = radius of the particle 

o ρp = density of the particle 

o ρf = density of the fluid 

o g = gravitational acceleration 

o η = viscosity of the fluid 

Key Factors Influencing Settling 

1. Particle Size: Larger particles settle faster. 

2. Density Difference: Greater density difference increases settling rate. 

3. Viscosity: Higher viscosity slows down settling. 

4. Temperature: Higher temperature lowers viscosity, increasing settling. 

Sedimentation vs. Flocculation 

• Sedimentation: Settling of individual particles 

• Flocculation: Loose clusters form and settle faster (but are easily redispersed) 

Problems with Settling 

• Caking: Formation of a hard sediment that is difficult to redisperse. 

• Non-uniform dose: Especially problematic in oral suspensions. 

 

Flocculated Suspensions 

• Particles form loosely bound clusters called flocs. 

• Flocs are light and settle rapidly but form a loose sediment that is easily redispersed. 

• Zeta potential is reduced (but not too low) to promote controlled aggregation. 

• Flocculation agents (like electrolytes, polymers) are used. 



Click here to visit our website

PHARMACY PREMIUM NOTES

FREE PREVIEW

Complete subject
and semesters are
available on
FirstHope app only. Scan or click here

Click here to get the app >

Available on Google Play

JOIN THE FIRSTHOPE COMMUNITY

Join our Telegram channel

Click here to join Telegram >
Scan or click here

@FirstHopeNotes

Instagram
@firsthope.official

Click here to follow >

YouTube channel
FirstHope-Pharmacy / Live streams

Click here to watch >

WhatsApp channel
Follow FirstHope on WhatsApp

Click here to join >

FirstHope website
firsthopenotes.com

Click here to visit >

B.Pharm  /  D.Pharm  /  M.Pharm  /  Pharm.D

Preview notes. Complete subjects and semesters in the FirstHope app.

https://firsthopenotes.com/
https://play.google.com/store/apps/details?id=co.alexis.viki&pcampaignid=web_share
https://play.google.com/store/apps/details?id=co.alexis.viki&pcampaignid=web_share
https://t.me/FirstHopeNotes
https://t.me/FirstHopeNotes
https://www.instagram.com/firsthope.official/
https://www.youtube.com/@FirstHope-Pharmacy/streams
https://www.whatsapp.com/channel/0029VaDR0TCCXC3J4yJ0Q722
https://firsthopenotes.com/

	Unit 03 preview
	FirstHope app and channels

