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UNIT-Il  DEPTH OF BIOLOGY 10 Hours

Coarse dispersion: Suspension, interfacial properties of suspended particles, settling in
suspensions, formulation of flocculated and deflocculated suspensions. Emulsions and
theories of emulsification, microemulsion and multiple emulsions; Stability of emulsions,
preservation of emulsions, rheological properties of emulsions and emulsion

formulation by HLB method.
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pharmaceutical suspension is a coarse dispersion in which insoluble solid particles are
dispersed in a liquid medium (usually water or water-based vehicle). Generally, the
particles have diameters greater than 0.5um. The concentration of dispersed phase may

exceed 20%.
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A suspension is defined as a heterogeneous mixture in which the solid
particles are spread throughout the liquid without dissolving in it
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Flocculated suspension 4 Deflocculated suspension

#

1. Particles exist as loose aggregates. | 1. Particles exist as a separate entities. I

© OO
| 000
2. Rate of sedimentation 1s high. 2. Rate of sedimentation 1s low.
3. Sediment formed rapidly.2 | 3. Sediment formed slowly. ) '

4. Consist of loosely packed particles
possessing a Scaffolding structure a
» hard dense cake does not form and
the sedimentation can easily be
redispersed.

| due | 5. Unsightly preparation results due I
| to the formation of sedimentation.
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Examples of wetting agents include propylene glycol, sodium lauryl sulphate, polysorbate,
docusate sodium, sorbitan fatty acid esters, and glycerin.
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The electric double layer consists of two layers. The first, called the
Stern layer, results from accumulating the counterions on electrode
surface. Then the diffusion layer extends outward from the Stern
surface; this second layer is called the Gouy-Chapman layer.
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Coarse dispersion: Suspension, interfacial properties of suspended particles, settling 1n
suspensions, formulation of flocculated and deflocculated suspensions. Emulsions and
theories of emulsification, microemulsion and multiple emulsions; Stability of emulsions,
preservation of emulsions, rheological properties of emulsions and emulsion

formulation by HLB method. DEPTH OF BIOLOGY
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Emulsion
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Some examples of emulsifiers are lecithin, soy lecithin, diacetyl tartaric acid

ester of monoglyceride, Mustard, sodium stearoyl lactylate, and sodium
phosphates.
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Types of Emulsions
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Emulsions can be classified on the basis of the properties of the dispersed phase and the

dispersion medium.

1) 0il in water (O/W):

Ho,veeus Emulgion

In this type of emulsion, the oil will be the dispersed phase, and water will be the dispersion
medium. The best example of o/w emulsion is milk. In milk, the fat globules (which act as
the dispersed phase) are suspended in water (which acts as the dispersion medium).

2) Water in oil (w/0):

D
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In this type, water will be the dispersed phase, and oil will be the dispersion medium.
Margarine (a spread used for flavouring, baking and working) is an example of water in oil

emulsion.
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k)\ E \ h A microemulsion is a thermodynamically stable fluid that
B 0\1 pi€ LT Q)l 9ﬂ differs from kinetically stable emulsions, which will
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Multiple emulsions are
complex polydispersed
systems where both oil in
water and water in ol
emulsion exists
simultaneously which are
stabilized by lipophillic and
hydrophilic surfactants
respectively.
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W/0/W emulsion 0O/W/0 emulsion

separate into oil and water over time. The particle size of
microemulsions ranges from about 10-300 nm. Because
of this small particle size, microemulsions appear as
clear or translucent solutions.
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The rise of dispersed particles to the surface of an emulsion is referred to as creaming, which
occurs due to density differences between the dispersed particles and the serum phase. The

creaming rate (Cr) of particles in a dilute system follows Stokes's law and is given by.
Creaming rate

O/w
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What Is a Surfactant?
A surfactant is a chemical thatiowers strface tension:

Each surfactant molecule has a hydrophilic or

water-loving component and a hydrophobic or ; S\ v
water-fearing component. |
e detergent ! )\\O)
\ A
\ 1‘ A 7L «
\\f K | p L

e emulsifier
e wetting agent
e foaming agent
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RHEOLOGICAL PROPERTIES OF AN EMULSION
In order for an emulsion to perform optimally, the following flow-related characteristics are desirable:

¢ Emulsions are removed from bottles and tubes.

DEPTH OF BIOLOGY

¢ A hypodermic needle applied to an emulsion.

e Emulsion spreadability on the skin.

¢ Flow changes during manufacturing under stress.
Emulsions are rheologically similar to suspensions, but they differ in three main ways - 7(

¢ |nterfacial rheology is important when considering the liquid/liquid interface that contains a surfactant

or polymer layer.

e Dispersion phase viscosity is dependent on the medium viscosity in determining emulsion rheology.
e Adispersed phase droplet's deformability has an effect on the rheology of an emulsion, particularly a
large droplet.
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Dilute emulsions”generally exhibit Newtonian flow. As the viscosity of emulsion increases, flocculated globules

will diminish because their mobility is restricted. A viscosity of optimum is desirable to ensure a stable emulsion.

Emulsions that are concentrated show non-Newtonian flow.
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