Emulsion
is a dispersion system consisting of@vo immiscible liquid@ one of which (the disperse
phase) @istributed)throughout the other (the continuous phase) with the help of

Qemulsi@ing agen@ -
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Liquid dosage forms: Dispersed Systems). e
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Oral, external, parenteral and ophthalmic use as liquids or semisolids. l
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® Emulsions are prepared by dry gum method, wet gum method, or
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+Determine the type of the prepared emulsion using Dilution test:
B s LS\ g
Oil in water emulsion can easily be diluted with an aqueous solvent whereas

water in oil emulsion can be diluted with oily liquids.
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' Water separate
of emulsion
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e Depending on the use, emulsions should be packed in suitable containers.
Emulsions meant for oral use are usually packed in well filled bottles having
éin air tight closure) Light sensitive products are packed in(amber colore@

ottles. For viscous emulsions, wide mouth bottles should be used.
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#Packaging, Labeling and Storage of Emulsions

e The label on g*te emulsion should mention that these products have to be
shaken thoroughly before use. External use products should clearly mention
on their label that they are'meant for external use onl}ﬁ Emulsions should be

Do nef #ye2z0«—stored in a cool place and freezing should be avoided as it can adversely

affect the stability of preparation. L4l LA ta o ndlabl %,% 'y
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Oral emulsion preparation: dry gum and wet gum methods

+Emulsions for oral use
=l jees) . .
e Acacia gum is usually used when making extemporaneous o/w emulsions for

oral use, unless otherwise specified.

o Ifusing acacia,(a primary emulsion should be prepared ﬁrsQThis is a thick
stable emulsion prepared by using optimal proportions of the ingredients.
These proportions vary with the nature of the oil.

Emulsions for oral use Quantities for primary emulsions

Oil | water (a(c;:cl?a)
T il E. 1/
ype of oi xampres Parts by Parts by

volume (ml) | weight (g)
Fixed 2Cepion oy Almond, arachis, cod liver, castor |4 ) 2 ., -2 1.
Mineral (hydrocarbon) | Liquid paraffin 4 2 !

(Emd o5 31 30mt =N o5
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+Continental (Dry Gum, or 4:2:1) Method

o { AN Moo - L.
Dry Gum Method / Continental C bz Szt ol ookt

UL&_‘»L-JWQ/'J}»“’ Method Q.djk — s ——=
:dry gum Jb ) e
o (o ]9l 0il + gum s ’74:5:1" Method
Vigorous ge 3u>lg §,0 water
oud Lo o a>lg olxily mixing 4 parts (volumes) of oils

.cracking sound

Lola 4880 0,955 Colgodl 38 2 parts of water

1 part of gum
—~—

In dry gum method the oil is first triturated with
gum & then water is added.

e The continental method is used to prepare the initial or primary emulsion
from oil, water, and a hydrocolloid or "gum” type emulsifier (usually
acacia)( The primary emulsion,)or emulsion nucleus, is formed from 4 parts
oil, 2 parts water, and 1 part emulsifier.” &bs— '

peea

e In a mortar, the 1 part gum is levigated with the 4 parts oil until the powder

,¢5 -, 18 thoroughly wetted; then the 2 parts water are added all at once, and the
&4 g4 mixture is vigorously and continually tritlgfldtlg_q _until the primary emulsion
= o~ formed iigggtmy’white and produces a "cracking" sound as it is triturated
S (usualj_;@-é‘r/‘mlmltes). 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 primary
emulsion is formed.

¢ Solid substances (e.g., active ingredients, preservatives, color, flavors) are

/| generally dissolved with water and added as a solution to the primary
emulsion.

¢ Qil soluble substance, in small amounts, may be incorporated directl)y into
the primary emulsion.
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e Any substance which might reduce the physical stability of the emulsion,
such as alcohol (which may precipitate the gum) should be added as near to
the end of the process as possible to avoid breaking the emulsion.
e |When all agents have been incorporated, the emulsion should be transferred
sl e2= » o a calibrated vessel, brought to final volume with water, then homogenized
e 2 2 r blended to ensure uniform distribution of ingredients.

4+ English (Wet Gum) Method

Wet Gum Method / English Method

4 parts (volumes) of oil

wet gum Jb 2 parts of water
0il Gawas cwasy ((mucilage) Jof water + gum hlss P
mixing go Lzwys 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 order and techniques of mixing are different.
e The I part gum is triturated with 2 parts water, to form a mucilage; then the
T ¢4 parts oil is added slowlyén portions, Whlle trlturatlng After all the oil is
Y23 dfl’/’w\ added, the mixture is triturated for several minutes to form the primary
‘ emulsion. Then other ingredients may be added as in the continental method.
e 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

s o A

L e e

Oil and water are Water is added to

added at once dissolve the gum
o then oil is added
dropwise

If primary emulsion mppearance ;
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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Formula (1):
Rx 100 ml mineral oil emulsion (Wet Gum method) U.S.P. 1980

Ingredients Master formula | Scaled formula
Mineral oil (M.O.) | 500ml
Acacia 125gm
Vanillin alcohol 60 ml
mixture
Syrup 100ml
Water up to g.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 a
ol
Sy R L bl
=) 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
/_\/\/—

mucilage (sticky) is noticed.

emulsion). Joo! =l
e
Then, ALy >

4. In abeaker, 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.

6. Complete the volume with water in a measuring cylinder and mix with a glass rod.

7. Put it in a wide-mouth container.

7>
Use of ingredients: cUp s
(1) Mineral oil:@axative)
(2) Acacia : emulsifying agent (gum).
(3) Syrup : sweetening agent ~prsevalie
(4) vanillin : flavoring agent.
(5) Alcohol: preservative.
(6) Water: aqueous phase, vehicle.

Labeling:
- Main label-:
- Auxiliary label:
Shake well before use, d@’\t&z_e/
Storage:
Store in a cool, dry place (Avoid extreme temperatures). Store in a
wide-mouthed container.
BUD 14 days if stored in cool and dry place, avoid freezing.
s if T%ryp freezing.
Use of preparation: L -BIPN 3%
Laxative _ . . ant
G Iy
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Gel:
Is a transparent, translucent,nwy, SWPGZZOFZ, applied externally.

Lt 6( Gels are considered coll%idal dispersion because they contain particles of
. colloidal dimension (1 micron -100 microns)
Jos| ® They are composed of small inorganic particles or large organic molecules in
' which the particles restrict movement of the dispersing medium by forming an
Ll i) interlacing three dimensional network of particles or solvated macromolecules
clal) Lo,=i : .
swelling ,uon |®  Gels are made by using substances called gelling agent
emiach Jasns @elling agen} undergo extensive unfolding and enlargement when dissolved

network . . ; . .
or dispersed in the dispersing medium

Pa(ﬁm@l—i e This unfolding increases the viscosity of the dispersing medium and also
restricts its movement Tk 2 6t mme

. ® _Gels are useful as liquid formulations in oral, opthalmic, nasal, topical, vaginal,
J and rectal administration

e By weight, gels are mostly liquid, yet they behave like solids due to a three-
dimensional network within the liquid.

e [tis the@mfolding within the ﬂuid:t)hat gives a gel its structure (hardness) and
contributes to the adhesive stick.

Zw)dx,b}g_')/v_“‘?—uwf ‘J;"r‘_a . g.: o5 Lo Q_)b w),&:), (_j-:
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+Common properties of gelling agents:

wader N a2z 8 gol O <= (1)) If the gelling agent is added to the dispersing medium too rapidly the agents
S tend to clump—> layer with a gelled surface that is more difficult for the

Clanpp ot 25 S oL5a%0 medium to hydrate:
Cd’“{" Z)) P = u

Some compounding techniques to minimize the problem:

a) Sift the powders into the vortex of the rapidly stirring
sl nhas OVo < by e JML’%Sdium

b) Levig@%ﬂwer miscible non-solvent
such as absolute alcohol or propylene glycol
c¢) Use a blender to mix the powder and solvent

homogenously 2 (L) \

~ )\
(2) Some geylhng agents are more soluble in cold water than in hot water e.g. L W
Cold <— methylcellulose and poloxamers have better solubility in cold water .
(3) Bentonite, gelatin, and sodium carboxymethylcellulose are more soluble in (2 M
hot water \Jho F il

(4) Carbomers, tragacanth, and alginic acid gels are made with tepid water

(5) Some gelling agents (e.g. carbomers) require a “neutralizer” or pH adjusting
chemical to create the gel after the gelling agent has been wetted in the
dispersing medium

(6) Most gelling agents require 24 to 48 hours to completely hydrate and reach
maximum viscosity and clarity

(7) Gelling agents commonly are used in concentrations of 0.5-2% but some
may be used up to 10%

(8) It is easier to add the active drug before the gel is formed if the drug doesn't

Ay 2\ C/“"b interfere with the gel formation
30{ ok de (9) Gels are usually stored in airtight container to minimize the water

I
i 151 g ) & S e ! evaporation in a cool place
3] C‘—LM

Carbomers:

(1) Carbomer is a generic name for a family of polymers known as Carbopol®

(2) They are dry powders with high bulk density &%

(3) Form acidic aqueous solutions with pH around 3 °f/ >

(4) Thicken at a higher pH (5 or 6)=> swell as much as 1 ,000 times their original
volume. Therefore a neutralizer (e.g sodium hydroxide, triethanolamine) is
added to increase the pH to form the gel.

(5) Carbomer polymers are quite hygroscopic—> store away from moisture

//'AII/)A)

— >
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Formula (2):
Rx. 25 gm Clindamycin Gel

Ingredients Master formula | Scaled formula
Clindamycin Igm
Glycerol 20gm
Isopropyl alcohol 20 ml
dsufffﬁté;v;@x//- Carbomer 0.8gm
Triethanolamine(TEA) 08m drops
Water g.s. 100gm g.s. 25 gm
Procedure:
1. Weight ------ gm of clindamycin and dissolve it in ------ ml of water.
o Al gt 1y Weigh------ g carbomer and add to the solution in step 2 in a portion wise. Mix

until having a uniform dispersion.
3. Addisopropyl alcoholand mix
4. Add glycerin and mix — T~
5. Add TEA drops and mix gently to avoid air bubbles.
58 a2
e el
Use of ingrediénts:

(1) Clindamycin: antibacterial,

(2) Glyeerin : Humectant (emollient)™#~¢ <S4

(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

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.

Use of preparation:
For treatment of acne.
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