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® Pharmaccutical emulsions are prepared for:
Oral, external, parenteral and ophthalmic use as liquids or semisolids.
® Emulsions are generally divided into two types:

(1) Oil in water (o/w)
“7(2) Water in oil (w/o)

+13) Also there is a third type called multiple emulsion atr

which available both as w/o/w or o/w/o. &

The factors affecting the type of emulsion produced include the relative

_proportion of the two phases present and the type of emulsifying agent

selected.
e  Emulsions are prepared by dry gum method, wet gum method, or
Forbes(bottle) method.
A/- +Differences between O/W and W/O emulsions
,«} Oil in water emulsion Water in oil emulsion
\‘i\%oép (o/w) (w/o)

‘&/ J Water is the dispersion medium and oil | Oil is the dispersion medium and water
is the dispersed phase is the dispersed phase .
2 R ey and easily They are greasy and not water washable

removable from the skin surface

They are used externally to provide They are used externali Suu

3 y Vil evaporation of moisture from the swf
cooling effect e.g. vanishing cream of skirt .22 Cold
4 Water soluble drugs are more quickly Oil soluble drugs are more quzckly
released from o/w emulsions released from w/o emulsions

Can be used_for internal formulatior F
; d or inte ulgtion They are preferred for formulations
5 | espe r taste drugs. :

meant for external use like creams.

O/W emulsions give a positive W/O emulsions do not give a positive
6 conductivity test as water is the conductivity test as oil is the exte
external phase which is a good Pphase which is a poor conductor c
conductor of electricity. electricity. A
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#Packaging, Labeling and Storage of Emulsions

{ i

Depending on the use, emulsions should be packed in suitable containers. ¥
Emulsions meant for oral use are usually packed in well filled bottles having

an air tight closure. Light sensitive products are packed in amber colored
bottles. For viscous emulsions, wide mouth bottles should be used.

e The label on the emulsion should mention that these products have fo-be"
shaken thoroughly before use. External use products should clearly mention
on their label that they are meant for external use only. Emulsions should be
stored in a cool place and freezing should be avoided as it can adversely
affect the stability of preparation.

Self-reading: (Emulsion stability)

Sedimentation

Creaming [ Floceulation
.

Physical instahility of Emulsions
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Oil | water |
Examples Parts by
’ volume (ml)
Fixed non -volihilt Almond, arachis, cod liver, castor @4 2 1
Mineral (hydrocarbon) | Liquid paraffin ‘ 4 2 1

+Continental (Dry Gum, or 4:2:1) Method

;Dry Gum Method / Continental
Method

“4:2:1" Method

4 parts (volumes) of oils
2 parts of water
1 part of gum

In dry gum method the oil is first triturated with
gum & then water is added.
¢ The continental method is used to prepare the initial or primary emulsion 3
from oil, water, and a hydrocolloid or "gum” type emulsifier (usually
acacia). The primary emulsion, or emulsion nucleus, is formed from 4 parts
tpatt Ty oil, 2 parts water, and 1 part emu151ﬁer Hrixed g
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welte? is thngogghly , wetted; then the 2 parts water are added all at once, and the
add I.qu/s ¢ mixture is vigorously and continually triturated until the primary emulsion
oS wal atonce formed is creamy white and produces a "cracking" sound as it is triturated
(usually 3-4 minutes). Make sure that the mortar and pestle are completely dry
in the dry gum method. If the mortar is not dry, acacia will not be wetted well by
the oil, and, probably, the primary emulsion will fail to form. .
e Additional water or aqueous solutions may be incorporated after the pnmary
emulsion is formed. |
. @c\gs (e.g., active ingredients, preservatives, color, flavors) are
‘generally dissolved with water and added as a solution to the pri n to the primary

ulsion,. _
e /01 le substance, jn small amounts, may be inco irectly into
. 0 = - 3
thc primary emulsion.
T N
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Wet Gum Method / m n &ethod

4 parts (volumes) of oil
2 parts of water
1 part of gum

In wet gum method  first gum triturated with
water to form a mucilage & then oil added in
small quantities.

In this method, the proportions of oil, water, and emulsifier are the same
(4:2:1), but the iques of mixing are different.

Thekﬁpart gu@ tnturated w1th\24)__lj§)vater to form a mucilage; then the
4 parts oil is added slowly, in portions, while triturating. After all the oil is
added, the mixture is triturated for several minutes to form the primary
emulsion. Then other ingredients may be added as in the continental method.
Generally speaking, the English method is more difficult to perform
successfully, especially with more viscous oils, but may result in a more

stable emulsion.

Difference Between Both Methods

011 and water“are Wz;t%e;vls addd.to
added ~ ~ dissolve the gum
then oil 1s added
!droﬁwnse& \lefj -Hdck

If primary emulsion If ropy appearance ,

isn't formed, can’t  stop oil addition and

be corrected , add few drops of

therefore discard water to maintain
the emulsion
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ulsion (Wet Gum

Mineral oil (M.0.) | 500m: |
 [Acaci 125gm 12.5 gm
Vanillin alcohol | 60 ml im!

mixture

: 100ml 16 ml
Water up to q.s. 1000ml g.s. 100 ml

Procedure (Wet gum method):

To prepare the primary emulsion follow step 1-3

1. Put 12.5 gm (1 part) acacia in mortar, pour 25 ml (2 parts) of water, and triturate until z
mucilage (sticky) is noticed.

2. Then pour 50 ml (4 parts) of oil portion-wise with vigorous unidirectional mixing.

3. Triturate until hearing the clicking sound and get a white emulsion (i.e., primary
emulsion).

Then,

4. In a beaker, add the required volume of vanillin alcohol mixture, syrup, and few ml of
water and mix well

5. Add the mixture in step 4 to the primary emulsion and mix.

Complete the volume with water in a measuring cylinder and mix with a glass rod.
7. Put it in a wide-mouth container.

o

Use of ingredients:
(1) Mineral oil: laxative
(2) Acacia : emulsifying agent (gum).
(3) Syrup : sweetening agent
(4) wvanillin : flavoring agent.
(5) Alcohol: preservative.
(6) Water: aqueous phase, vehicle.

Labeling:
- Main label-:
- Auxiliary label:
Shake well before use, don'l freeze
Storage:

Store in a cool, dry place (Avoid extreme temperatures). Store ina
wide-mouthed container.
BUD 14 days if stored in cool and dry place, avoid freezing.
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~ colloida dimemion(l n
 They are composed of st ,

which the particles restrict movement of the dispe ing me
Macmgﬂmedlmmmml work of parti
‘Gels are made by using substances called

Gelling agent undergo extensive unfolding and
or dispersed in the dispersing medium 59 t"' ¥

e This/unfolding increases the viscosity of the dnspcrsmg medium and also
Testricts its movement

e Gels are useful as liquid formulations in oral, opthalmic, nasal, topical, vagi
and rectal administration

. (By welghgi gels are yet they behave like solids due to a three-
dimensional network within the hquul

e It is the unfolding within the fluid that gives a gel its structure (hardness) and
_contributes to the adhesive stick.
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~a) Sift the powders into the vortex of the rapid
~b) Levigate the powder with a water miscible non-solvent
such as absolute alcohol or propylene glycol -

¢) Use a blender to mix the powder and solvent
homogenously 3

o

g e (1{\\ ‘ (2) Some gelling agents are more soluble in cold water than in'hot w.
Dispersi 9 m ediure | methylcellulose and poloxamers have better solubility incold wateg

- (3) Bentonite, gelatin, and sodium carboxymethylcellulose are more soluble in
hot water

. (4) Carbomers, tragacanth, and alginic acid gels are made with tepid water
e) Neu Fralize” [(3) Some gelling agents (e.g. carbomers) require a “neutralizer” or pH adjusting

&

PH chemical to create the gel after the gelling agent has been wetted in the !
L dispersing medium ge3 ‘
Time (6) Most gelling agents require 24 to 48 hours to completely hydrate and reach
A\ maximum viscosity and clarity

concgm‘fah | (7) Gelling agents commonly are used in concentrations of 0.5-2% but some E
may be used up to 10% :
(8) Itis easier to add the active drug beforelthe gel is formed if the drug doesn't

interfere with the gel formation

(9) Gels are usually stored in airtLngy:ontainez to minimize the water
evaporation in a cool place e

Carbomers:

(:-\ﬂ\rdm

(1) Carbomer is a generic name for a family of polymers known as Carbopol®
(2) They are dry powders with high bulk densi

(3) Form acidic aqueous solutions with /pH around 3) “8“}'&/;2”1}» Eloje

(4) Thicken at a higher pH (5 or 6)° swell as much heir ¢
volume. Therefore a neutralizer (e.g sodium hydroxide, trie
added to increase the pH to form the gel.

(5) Carbomer polymers are quite Fygr&s'cobic—) store away from moisture r
slblen” ) '
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sopropyl alcohol 20ml
Triethanolamine(TEA) 0. 8 ml e
Water _ q.s. 100gm 1 as.2:

ure:

1. Weight 0.2% gm of clindamycin and dissolve it in ----- ml of water.

2. Weigh -—-- g carbomer and add to the solution in step 2 in a portion w
until having a uniform dispersion.

3. Add isopropyl alcoholandmix

4. Add glycerin and mix

5. Add TEA drops and mix gently to avoid air bubbles.

Use of ingredients:

(1) Clindamycin: antibacterial, i

(2) Glycerin : Humectant (emollient) Bl

(3) Isopropanol: preservative, co solvent, cleansing agent (organic solvent
dissolve waxy layer on skin).

(4) Carbomer: gelling agent, acidic and should be neutralized by a base (i.e. TEA)

(5) Triethanolamine (TEA): neutralizing agent

(6) Water: vehicle i

¥

Labeling:
- Main Label: .
- Auxiliary label:
For external use only.
Storage:

Store in a cool place. Store in a wide-mouthed container or in
prober tube. "
Thirty days if stored in a cool and dry place. i
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