Emulsions

Chapter 13

Emulsion= Two liquid mixed together ( one of them is insoluble to another )

Dispersion system : two phase system
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Introduction

» An‘emulsion’is a dispersionin-which the .y
dispersed phase is composed of small globules

of a liquid distributed throughout a vehicle in
which it is meeﬁlnsoluble (o) LSl e ol S
- In emulsion terminology, the dipersed phase is

termed as the internal phase’and the dispérsion

medium as the external or continuous phase. =) =

» Generally to prepare a stable emulsion a third phase

is necessary which is the @@
(emulsifier, emulgent). @ogog o“ ) e
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» Depending on their constituents, the viscosity of

emulsion can vary greatly (from liquid to semisolid).

» Liquid emulsion: can be employed or%lly, Lqp?fgglly or

@/ arenter | (All injections with some exception)
o a

» Semisolid emulsions: topically only

» Many pharmaceutical preparations that are actually
emulsions are not classified as such because they fg

some other pharmaceutical category more S
appropriately.

* For instance, emulsions include certain lotions,
liniments, creams, ointments\that are discussed

‘various designations . Emulsion & 3yl 535 3¢ 1¥iall Sl e 1S
( lotion , cream ... etc) ik & ey Labeling (.g.“  gons
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» Two immiscible components formulated by:

1. Emulsifying agents

> Energy’ to make the three ingredients (water,
oil, emulsifying agents) come together and form

and emulsion .
&
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Introduction

» Energy can be supplied by:

1. Triturating the ingredients in-a mortar with a
pestle

2. 'Heating the ingredients

3. ~Shaking the ingredients in a bottle
O8 [ gy <~

4. Extruding the ingredients through a small orifice
of an homogenizer (s ss < s, g 35

1L -5, ‘Mechanically blending the ingredients with a
high speed mixer or blender




Inline Homogenizer/ High Shear
Dispersion Homogenizer

Inline Homogenizer/ High Shear
Dispersion Homogenizer with Mixing
Vessel

Diagram of Inline Homogenizer/ High
Shear Dispersion Homogenizer with
Mixing Vessel
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https://www.youtube.com/watch?v=Od6kcuvM3-U

Emulsions

T

 Emulsions having an oleagenous 1ntem}l\p119§wM
aqueous external phase are referred to ag’oil-in-water (o/w)

emulsions. Ml 3 oy ol (

+ Emulsions having an aqueous internal phﬁsggle\age\nfoyi@i
an external phase are referred to asCwater-in-oil (w/o).

emulsions. S 3 el LS

* Emulsions are diluted in liquids miscible with their external
phases. EPh pe o315 i 71y 4l 7)) ) Ll Emulsion ) i J (s
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Qil, the discontinuous phase
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Water, the discontinuous phas
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Water, the continuous phase

Figure 1a: O/'W emulsion
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Oil, the continuous phase

Figure 1b: W/O emulsion
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B]'trmug&lm Water-in-oil (w/o)
emulision emulsion
‘"?:‘1‘:”;“ «— Qlls, petrolatum ~ Water or aqueous
’ hydrocarbons, or waxes solutions are the
are the dispersed phase dispersed phase -~
~ Agueous solution is the ~ Oleaginous solution is
continuous phase the continuous phase &P
Vs ob e3> Aqueous phase ;sr ~ Aqueous phase —> ¥ o ;rf‘“""
g constitutes 45% of constitutes %,45% of the
the total al weight (Qggg!wvggght |
F;'j‘;ﬁ»q—Hydrophlllc emulsifier- 5 7| » Lipophilic emulsifier — C’”j
~ Miscible with water ~ Not water washable—- .uvjyxt
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> Non greasy
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Monomolecular adsorption

Rule of Bancroft: The type of the emulsion is a function of the relative
solubility of the surfactant, the phase in which it is more soluble being
the continuous phase.




Purpose of emulsions and of emulsification

01‘31 adminiStra t'ion Insoluble drugs in water
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{\ Emulsions may be used to deliver-drugs that-exhibit a-low
aqueous solubility.

£ Pharmaceutical emulsions may be employed to administer

drugs to patients who have difficulty swallowing solid-
dosage forms. ol W e digro 4y 31

@fmulsions may be commonly used to-administer oils that

—

—may have a therapeutic effect, e.g. liquid paraffin and castor

oil [ Patient acceptance for oral administration is enhanced
when oils are prepared 1n o/w emulsion form!
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Purpose of emulsions and of emulsification

Oral administration
WA I =) S b S
« The bioavailability of some oil-soluble drugs (ex.
. u . . WJ
Griseofolvin and vitamin A) may be enhanced when they

are prepared 1n the form of O/W emulsions.

* Pharmaceutical emulsions may be used to mask the taste of
therapeutic agents, in which the drug 1s dissolved in the
internal phase of an_o/w emulsion. The external phase may
then be formulated to contain the appropriate sweetening

and flavoring agents. eyt i B Ry o]
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Purpose of emulsions and of emulsification

Parenteral administration

(IM) . . .
. Intramusculg% administration of emulsions

may be used for sustained release.
/
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j/“’;ﬁ - Emulsions of the O/W type are used to supply

o g (Vb A presprolipd —cte) (1Y) .
lipid  nuttients - intravenously in (Total
Parenteral Nutrition (TPN)) J
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Purpose of emulsions and of emulsification
Topical administration

* The greatest use of emulsions 1s for topical preparations.

. 4 | *
 The emulsions are more acceptable and easier to wash off

than.ouls. -
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* The degree ot greasiness, the viscosity and the SPPORiuy
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can be controlled by the formulator. S et

* emulsions may be o/w or w/0 depending on:
Ly . Vo) o lel | . B g oA
— The desirability of an emollient or tissue softening effect. W/O
emulsions are more occlusive and can be usually applied more

= . A\ pa o | At <—“
~=-—evenly on skin S

— Medicinal agents that are wrritating to the skin are generally less
irritating 1f present in the internal phase of an emulsion topical
preparati()n in.ph (O/W) &y )\ Jols o)) s 7 3 6% 5 2l 7t o S ) ddall sl =

— O/W 1s more easy to remove from skin.
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Disadvantages of pharmaceutical emulsions

Physically unstable
* Pharmaceutical emulsions are thermodynamically

unstable and therefore must be formulated to
stabilize the emulsion from separation of the two
phases.

 Pharmaceutical emulsions may be difficult to
manufacture. et o g
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NDC 65293-002-00
Cleviprex
(clevidipme butyrate)

inyectable emuision

50 mg /100 mt (0.5 mgmi) \

. '\\p',,.‘-.,r.-.,\q
Single Use Vial -
For Intravenous
Use Only
Rx Only
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