


Emulsifying agents
Surfactants

  Anionic surfactants:
• These are organic salts which, in water, have a surface-active anion.
• Some examples include:
• Alkali metal and ammonium soaps (salts of long chain fatty acids) such

as sodium stearate and potassium oleate (o/w).
• Soaps of divalent and trivalent metals such as calcium oleate (w/o).
• Amine and ammonium soaps such as triethanolamine oleate (o/w).
• Alkyl sulphates such as sodium lauryl sulphate (SLS) (o/w).

 
Disadvantages:

• Incompatible with some organic and inorganic cations and with large
organic cations such as cetrimide.

• They are irritant internally so widely used in external preparations as o/w
emulsifying agents.

• pH sensitivity: They must be in their ionized form to be effective and
emulsions made with anionic surfactants are generally stable at more
alkaline pH.

  



 



  Cationic surfactants:
• These are usually quaternary ammonium compounds which have a

surface-active cation.
• Examples include cetrimide and benzalkonium chloride.
• They are used in the preparation of o/w emulsions for external use and

must be in their ionized form to be effective.
• The cationic surfactants also have antimicrobial (bactericidal) activity.

 
Disadvantages:

• They are sensitive to anionic surfactants and drugs.
• Emulsions formed by a cationic surfactant are generally stable at

acidic pH.
• They are more toxic than other surfactants.
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Cetrimide (cetyltrimethylammonium bromide)
o/w emulsifier, but also preservative



 

 BA-FP-JU-C



  Non-Ionic surfactants
• They are synthetic materials and make up the largest group of surfactants.
• The non-ionic surfactants are compatible with both anionic and cationic

substances and are highly resistant to pH change.
• They are used to produce either o/w or w/o emulsions for both external and

internal use.
• The type of emulsion formed depends on the balance between hydrophilic

and lipophilic groups which is given by the HLB (hydrophilic-lipophilic
balance) number.

• Examples of the main types include:
• Esters: such as glycol esters, glycerol esters, macrogol esters, sorbitan esters

(spans) and polysorbates (tweens).
• Amides: such as alknolamides.
• Ethers: such as macrogol ethers and poloxamers.
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The HLB ( Hydrophilic lipophilic balance system):
•An HLB number (1-20) represents the relative proportions of the lipophilic
and hydrophilic parts of the molecule.
•High numbers (8-18) indicate a hydrophilic molecule, and produce an o/w
emulsion.
•Low numbers (3-6) indicate a lipophilic molecule and produce a w/o
emulsion.
•Oils and waxy materials have a 'required HLB number' which helps in the
selection of appropriate emulsifying agents when formulating emulsions.
•Liquid paraffin, for example, has a required HLB value of 4 to obtain a
w/o emulsion and 12 for an o/w emulsion.
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HLB and Use of Surfactants

 

● HLB ca. 3.5 to 8: Water-in-Oil Emulsifiers
● HLB ca. 1 to 3.5: Antifoams
● HLB ca. 7 to 9: Wetting and spreading agents
● HLB ca. 8 to 16: Oil-in-Water Emulsifiers
● HLB ca. 13 to 16: Detergents
● HLB ca. 15 to 40: Solubilizers

Amphiphilic surfactants are characterized by the
hydrophilic-lipophilic balance (HLB): a relative
ratio of polar and non-polar groups in the surfactant





Amphoteric (Zwitterionic) Surfactants

 



Finely divided solids
• Finely divided solids can be adsorbed at the oil-water interface to form a

coherent film that prevents coalescence of the dispersed globules.
• Additionally, most of them swell in the dispersing medium resulting in

an enhanced viscosity.
• If the particles are preferentially wetted by oil, a w/o emulsion is

formed. Conversely, if the particles are preferentially wetted by water,
an o/w emulsion is formed.

• They form emulsions with good stability which are less prone to
microbial contamination than those formed with other naturally derived
agents.

• Examples:
• Natural clays as bentonite and aluminium magnesium silicatate.
• Synthetic materials as colloidal silicon dioxide (Aerosil®).
• Colloidal aluminium and magnesium hydroxides are used for internal

preparations.

 



 

 



Auxiliary emulsifying agents

Sterol-containing substances:
•These agents act as water-in-oil emulsifying agents.
•Examples include beeswax, wool fat and wool alcohols
 

 



Choosing an emulsifying agent
• The active ingredients and the intended use of the product will

determine the choice of emulsifying agent.
• Natural polysaccharides (acacia) and non-ionic emulsifying agents are

useful for internal emulsions.
• The taste should be bland and palatable, again suggesting the natural

polysaccharides. Polysorbates have a disagreeable taste, therefore
flavouring ingredients are necessary.

• Soap emulsions irritate the gastrointestinal tract and have a laxative
effect.

• A wider range of emulsifying agents can be used externally, although
the polysaccharides are normally considered too sticky.

• Only certain non-ionic emulsifying agents are suitable for parenteral
use including lecithin, polysorbate 80, methylcellulose, gelatin and
serum albumin.

 
 



Antioxidants (Stabilizers)

• Some oils are liable to degradation by
oxidation and therefore antioxidants may be
added to the formulation.

• They should be preferentially soluble in the
oily phase.

 

 



Antimicrobial preservatives
• Contamination may be introduced from a variety of sources

including:
• Water, if not properly stored.
• Natural emulsifying agents, e.g. starch and acacia
• Carelessly cleaned equipment.
• Poor closures on containers.

 

• Microbes produce unpleasant odours, colour changes and
gases. Additionally, they may affect the emulsifying
agents, possibly causing the breakdown  of the emulsion.

 

 



Antimicrobial preservatives

Antimicrobial preservatives :
• Should be free from toxic effects, odour, taste (for internal use) and

colour.
• Should be bactericidal rather than bacteriostatic.
• Have a rapid action and wide antibacterial spectrum over a range of

temperatures and pH.
• Additionally emulsion ingredients should not affect their activity and

they should be resistant to attack by microorganisms.
• The effect of the partition coefficient is also important: A preservative

with a low oil/water partition coefficient will have a higher
concentration in the aqueous phase and hence better antimicrobial
activity. A combination of preservatives may give the best preservative
cover for an emulsion system.

 



Antimicrobial preservatives
Some preservatives in use are listed below:
1. Benzoic acid: effective at a concentration of 0.1% at a pH below 5
2. Esters of parahydroxybenzoic acid such as methyl paraben (0.01-0.3%)
3. Chloroform, as chloroform water (0.25% v/v)
4. Chlorocresol (0.05--0.2%)
5.  Phenoxyethanol (0.5-1.0%)
6.  Benzyl alcohol (0.1-3%)
7. Quaternary ammonium compounds, e.g. cetrimide, which can be used

as a primary emulsifying agent but can also be used as a preservative
8. Organic mercurial compounds such as phenyl mercuric nitrate and

acetate (0.001--0.002%).
 

 



Colours and flavourings

• Colour is rarely needed in an emulsion, as most
have an elegant white colour and thick texture.

• Emulsions for oral use will usually contain
some flavouring agent.

 

 



Emulsions for oral use

• Acacia gum is usually used when making
extemporaneous o/w emulsions for oral use, unless
otherwise specified.

 
• If using acacia, a primary emulsion should be

prepared first. This is a thick stable emulsion
prepared usinSg optimal proportions of the
ingredients. These vary with the nature of the oil.

 

 





Methods of compounding emulsions:
1. Continental (Dry gum or 4:2:1) Method



Methods of compounding emulsions:
2. English (Wet Gum) Method



Methods of compounding emulsions:
3. Bottle (Forbes) Method



Methods of compounding emulsions:
4. Beaker Method



Methods of compounding emulsions:
5. Auxiliary Methods



 



Methods of compounding emulsions: In
Situ Soap Method



Methods of compounding emulsions: In
Situ Soap Method



Adding ingredients to a primary
emulsion:



Adding ingredients to a primary
emulsion:



Adding ingredients to a primary
emulsion:



Adding ingredients to a commercially
prepared emulsion



Adding ingredients to a commercially
prepared emulsion



Adding ingredients to a commercially
prepared emulsion



Flavoring emulsions


