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Prepetition of Emulsions

Spherical micelle Cylindrical micelle

Figure 6.27 Elongation of a spherical micelle to form a cylindrical micelle at high concentration.
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Figure 3.2 Types of films formed by emulsifying agents at the oil-water interface.
Orientation shown for o/w emulsions.

2 claVasall ) e -y galill drals 12

06/05/2018



06/05/2018

o) s 3 2
das L) Alial) 3 gal) Ao gy cundiil) 22.3

Ol ladiuall g b B Aate 8 g Tan dasl 3 gal) (585 o Jayd
oalAd) ) sa Lea Giladeall 5 0k G Jualll mhaa B gl gl
Boall Lahdd) 5 Al
(G IS ) of ) qiladine asit el skl Al oS5
( Mge Al «Ca ALE Galaal) class g 3 g bl g
axdll) Jfa el e cllaiie aeit sl skl ) Al >
_(Qﬁbﬂb@\*\aﬁ\
?IJ latieaal) (jluaj'.' )> (elu@’:)
Jl? M‘ (jluay )< (aluay)

2 sl e -0 salil dxala

laiecall da 3

= sl daa 5 3 (3l

EP RN RV S SN MU RS A I I FU P X1)S
Sinsall s Fualall Fm g 300 o5 fnsal) o1 il

5 5a 3 sall dsa g5 aivaall skl dan g 0 saleall gkl A g 30>
IS S 3855 — el shall el S ) a0
L Ll

- oS — At Jalall Alasl) daphall Satud) Salad)
T Y leailad 5 o) Jeball da Al

2 TR PR RGN P R R T R WS

" RS A Ca jfixsall sl yanal

n=ng(1+2.5d)
I skl dpanal) dguadl) A i

2 claVasall ) e -y galill drals 14




06/05/2018

cldatioall cld ate & -3

D
G O
'?6:? éé Qo 00 OOO
o, & PO 008
P
P

%¢08%0508

O OO o ° 0 O 0 © (0]
o oy 0| PrasE oO°O° 0o osTWALD | O OOO
080 o Oo OQ INVERSIONOOO O° o (O |RIPENING . O o
o OZO 0 O oOO(; z) O © O
< A
N <o 0
o 0| % w
O o> R QP
O O] ¢ W
%9
2 A¥anall e - salill dadls ° T
L )

Mechanisms of Emulsion Instability

e ©
Phase inversion | @ o @
@

‘ @
o0,

' (] \ Irreversible iu Se e

= =

Creaming Sedimentation Flocculation Coalescence
Reversible Process 4w e




06/05/2018

Factors that contribute to emulsion
instability

» Forces of attraction between droplets
- Gravity

> Random movement of droplets
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O 5O 1-Coalescence
o O

> Not reversible

> May lead from flocculation, creaming O/W
/ sedimentation W/O or Brownian motion

> Involves 2 drops coming together

OO0-CD—=()

May lead to complete separation
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O 5 O Coalescence
o O

Coalescence increases if:-

» Fat or ice crystals present

» Viscosity of continuous phase is decreased
» Emulsion is agitated

» Interfacial viscosity is decreased
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Sedimentation Rate and Stokes’ Equation

Stokes’ Equation:

d_d(p-pe

dt 18n
where

dx/dt is the rate of settling,

d is the diameter of the particles,
p, is the density of the particle,

p, is the density of the medium,

g is the gravitational constant, and
1 is the viscosity of the medium.

A number of factors can be adjusted to enhance the physical stability of a suspension, including the
diameter of the particles and the density and viscosity of the medium. The effect of changing these is illus-
trated in the following example.
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Preservatives used in Emulsions

Benzoic acid: (0.1% ) at pH below 5.

Esters of parahydroxybenzoic acid

such as methyl paraben (0.01 — 0.3%).
Chloroform Water (0.25% V/V).

Chlorocresol (0.05 - 0.2%).

Phenoxyethanol (0.5 - 1.0%).

Quaternary ammonium compounds (cetramide).

Organic mercurial compounds such as

phenylmercuric nitrate and acetate (0.002 -0.01%).
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Antioxidant

m Some oils are liable to degradation by
oxidation and therefore antioxidant may be

added to the formulation.

m Antioxidants used in oral emulsions which are
odorless and tasteless include ascorbic acid,
citric acid, sodium metabisulphite and

sodium sulphite.
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