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An emulsion consists of two 1mmiscible
liquids, one of which 1s uniformly dispersed
throughout the other as fine droplets
normally of diameter 0.1-100 pm.
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At least 2 phases:
: . Y gle il e
Disperse or internal phase <=, .. ...
Continuous or external phase. el 5 By e
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ot Emulsion types
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« "% W/O emulsions. Q,,;/o”

Multiple emulsions (e.g. W/O/W emulsions for delayed action drug
delivery). (Jeass AT Joall elyad Sladainas

o/w emulsion w/o emulsion

A WATER IN OIL EMULSION ©doc brown

droplet of water .
or a solution .

{dispersed phase)

O . oIL

(continuous phase)

O/W/0




\,J/¢>>\;55/~J o\ L e
Identification of emulsion type
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Miscibility test: An emulsion will only mix with a liquid that is miscible with

its continuous phase. Therefore an o/w emulsion 1s miscible with water. a w/o
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emulsion with an oil. il 0 7 ol DY oW s iules
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Conductivity measurement: Systems with an aqueous continuous phase will
5 conduct electricity, whilst systems with an oily continuous phage will not. /-
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Dye test: If an @illES@imlle dyc 1s used, macroscopically o/w emulsions are
paler in colour than w/o emulsions and vice versa. If examined
microscopically, an o/w emulsion will appear as coloured globules on a

colourless background whilst a w/o emulsion will appear as colourless
globules against a coloured background.
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Pharmaceutical application of emulsions

Why emulsions?
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*Oral administration of oils or oil-soluble drugs (o/w emulsions). SERICHRVERENRY

*To enhance palatability of oils when given orally by disguising both taste and
oiliness (Zaste, odor and oiliness typical of oils are suppressed when administered in
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the internal phase of an emulsion). ime:ﬁ; . ST
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Increasing absorption of oils and oil-soluble drugs through intestinal walls. An
example is griseofulvin suspended 1n oil in an oil-in-water emulsion.

*Formulation of oil- and water-soluble drugs together. L - woll s oLyl da 291 Gela -
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IM routef W
*IM depot therapy: Intramuscular injections of some water-soluble vaccines (w/o
emulsions) provide slow release and therefore a greater antibody response and
longer-Lasting immunity.
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Pharmaceutical application of emulsions

Why emulsions?

1V route: / o planiinls (oudyall wgll Byl e &)1 45131 Sualiall Juags Ja
el fio Jalge ales yé Dlatl

IV (o/w) emulsions for hydrophobic drugs.

*Total parenteral nutrition (TPN) makes use of a sterile oil-in water emulsion to
deliver oily nutrients intravenously to patients, using non-toxic emulsifying
agents, such as lecithin.
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Topical applications (both o/w and w/o emulsions)

Rectal route
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Formulation of emulsions
Stability problems

1. Sedimentation and creaming.
2. Coalescence or cracking. utese< oil Jes.

3. Phase inversion. R
(,),,ﬂ/ VI/O Bj*e)"'\'-‘\&'?_{ SRl i sl 2
— : e

O/W OP‘{(: Ul LulSasl .3



Al of=iL <d &% °‘t§tability of emulsions
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Creaming and sedimentation: E e ey
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As the dispersed droplets are subjected to gravity force, they tend to move

upward (creaming) or downward (sedimentation) but not both.

. . . O/W Cal.}.'éln.«m&sdﬁﬂ)glbda:ﬁ Lo 8ule
Creaming usually happens in o/w emulsions.

. - _ . WIO a5 el Saay Lo Bl *
Sedimentation usually happens in w/o emulsion.

(upward)
creaming >

0 ‘ . ® «le! disbursed phase J wli!l [K

[ I PN ° ®| (downward)
® ® 0 o sedimentation

_Q’Q‘

Stable o/w emulsion

Stable w/o emulsion

>




Stability of emulsions

continuous phase o 3laii viscosity Ladls

Creaming and sedimentation:

The rate of sedimentation or creaming 1s.described by Stoke’s law.
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stable emulsion Wi & jpaldll ) =

Where v= velocity of sedimentation or creaming of a dispersed droplet or
globule of radius r, and density o, in a liquid of density p, and viscosity 1,
and where g 1s the acceleration due to gravity.

Uncalgs LaAT i a SI June 5 Uslall sdgd kil [Lae¥ by

A theoretical consideration of this equation shows that the rate of creaming
will be reduced by:

b S paa s
Reduction in the globules size. it g I 3 polis
A decrease 1n density difference between the two phases. 5yl Ul g i 5205

An increase in the viscosity of the continuous phase.



—9 Stability of emulsions

Creaming and sedimentation:

. The process 1s reversible and gentle shaking redistributes the
droplets throughout the continuous phase.

. However, creaming is undesirable because:

> It 1s mnelegant and 1naccurate dosing 1s possible if shaking is
not thorough.

> Additionally, creaming increases the likelihood of coalescence
of globules and therefore break down of the emulsion due to

crackin
g,w Skl da b Jlob & |_).Esé_;)\94u:udﬁaﬂ|)@ﬂ‘9u¢&zﬂﬂ_qbw|
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Stability of emulsions

Cracking or coalescence:

Bunly 8,kd JSua i ye el oo ST 51 ¢iyhd g Lol 58 anstil
Coalescence 1s the fusion of two or more droplets of the disperse
phase forming one droplet.
(sl cond) Tl e Sty T Al o ] 130 i
This ends up to the separation of the disperse phase as a separate
layer (phase separation).
el a3 (5 el Bale] s Yo Lo Ty ¥ e g4 a3l

Coalescence 1s an irreversible process and redispersion cannot be
achieved by shaking.

Stable emulsion Coalescence Cracking

BA-FP-JU-C



Stability of emulsions

S(3a8lly U1 Qal) L 50503 248

How to enhance stability (to prevent creaming and cracking)?

. REPNJJPE =
Globule size: (Isie 55305) Sloseandl SV oo Unsl cineu i of Gas Lt Loan i) loseanll »
Smaller particles have slower creaming or sedimentation than larger

. 5 SbS (UM 3-1) anall s sl guad¥ ) aall §,80ll ollaiol | Gl
particles (Stoke’s law). 15 <) 81 ol 13 Sl o ] 8 Ll 50

Stable emulsions require a maximal number of small sized (1-3 um)

globules and as few as possible larger (>15 um) diameter globules.
. ] lSH ana S8l 5y 338 A G latess Hla] Gk e SLBEl aas e 5oL LI i,
A homogenizer will efficiently reduce droplet size [;?/ forcing the

emulsion through a small aperture to reduce the size of the globules.

Jlia IS 5] dagilll 8absy (ol) elld (] GLaYls olyhadll ana JalS5 gags a8 celld (] Loyl

Additionally, reducing droplet size may additionally increase the
viscosity 1f more than 30% of disperse phase is present.

creaming JIsi, viscosity saby



Emulsion Processing:
Homogenizers

o 2
. o 9
ol |l
u> o O O .
O O o
0
00 0 40
) | » ° 3
A4

Water Homogenizer




Stability of emulsions

How to enhance stability ( to prevent creaming and cracking)?

5 i) Unyll o)
L Viscosity of the continuous phase:="' &tk skl s sl oo ikl e e s
. Increasing the viscosity of the continuous phase will uedmes the
potential for globule creaming and hence coalescence as this reduces
the movement of globules. " "
gl 8ab) 4as
Ko el g3l o 25 Ty g3l 56555 Jolse >
«  How to increase viscosity? T
> Viscosity enhancing agents, which increase the viscosity of the
continuous phase, may be used in o/w emulsions. e.g tragacanth,
sodium alginate and methylcellulose.
>

i  thoniopissizhesntemanhas:.



Stability of emulsions

S(3a1 i) LA el S

How to enhance stability ( to prevent cracking)?

(Lajuey adaall Sl Lasladl alghly WAL olilgyall) oIy Jolse aluniuls
Pl i8] oo Uy Los ol alidll (SlSe Sl i35 0

Using emulsifying agents (hydrocolloids, surfactants and other) :

Forming interfacial film mechanical barrier which decreases the
otential for coalescence. 0 fa
P G SLr é’;-( !

Surfactants may reduce the interfacial tension between the two
phases. Ja b il o ol 55l o (gadandd ] Sigall I alsl) Jlas

Hydrocolloids enhance the viscosity of the medium. S el

Ll s3] AL gl 5508

Note: Care should be taken for any effects that could affect the interfacial
film (chemical, physical or biological effects).

(Laslond! T 4L 5adl) 5T LilaasIl HEY) aldll il dgalsll (ole S35 0T oSy HBT 6T (o sdadl (o365 iy 1dlaadle



How to enhance sta§1{ﬂ§7 ](llvp?g‘%mlﬂselﬁﬂﬁlg and cracking)?

. el S5 ] il ] Sl G O oS @
Storage temperature: alids Tl Sl S ole o gels ¥ lid Toplos aly il gty 36 UL sandy Losic @

Extremes of temperature can lead to an emulsion cracking.

When water freezes it expands, so undue pressure 1s exerted on
dispersed globules and the emulsifying agent film, which may lead to
cracking.

Conversely, Gunsisasssniempemeniceicasesnthemuseosy of the

continuous phase and disrupts the integrity of the interfacial film. An
increasing number of collisions between droplets will also occur,

leading to increased creaming and cracking.
o3 o 5 5l G By Ol el 0 Sl sl
Lasl Sanaes 5 ol l alidll Ledlo Jasiy 8 patene dlaye
ol 695 Las (&hbdll o Slalaba¥] e wilyia sac
sy e S 50b



Stability of emulsions
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Phase inversion

Emulsion type 1s determined by:
The o1l to water ratio (amounts).
The solubility of the emulsifying agent.

WIO 11 O i AT 1 €5 on ol Lisi st o301 Saal] g bl el
Phase inversion 1s the process in which an emulsion changes from

da, bl s LaS 131 .760-30 sa el jelall 581 1l Sl Y Gl
one type to another, say O/W 10 W/O. i<l 5 s & oaadl ila o 774 ocil i 2] 5yl 51 2l

: . . cdag skl
The most stable range of disperse phase concentration i§GBE0RS. 1
the amount of disperse phase approaches or exceeds a theoretical

maximum qinfiditneinthentotaimmeoiums, then phase inversion may

OCCUL. 5 _loiall i Bl s L3l ol Gl phase separation eas 7, ¢l aa

Addition of substances which alter the solubility of an emulsifying

agent may also cause phase mversion. N solubllity 2 Ji5 ¢, HOL ka5
. . O/W e wlss ¢, s water
The process is irreversible. W/O !l
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Formulation of emulsions

(oblaieddl) oty Jolge Sl 530 3uls &1 s MaTWY ] Jsle

Emulsifying agents (emulsifiers): (s S S 5 sl e 1) ool

An emulsifying agent 1s any material that enhances the
stability of an emulsion (1.e. Prevention of coalescence and
reducing creaming). Lo s 4 e ¥ Sl (ol e LT St e

kit IS Sldalin s T le ol Gapn it

The ideal emulsifying agent 1s colourless, odourless,
tasteless, non-toxic, non-irritant and able to produce stable
emulsions at low concentrations.

Emulsifying agents are either:

o) o iy Jolge

. RR{TURCIRY S|
HYdI'OCOHOldS. (gndacall yigill LASIAN olgll) (SAA) Ladacall daitill Jalsall «
Surface active agents (SAA) (surfactants). sy il Bl Sl
Finely divided solids. oo ol

Auxiliary emulsifiers.



Emulsifying agents o bl i g g AL
Natural PolysaccharldesHy drocolloids Eolilly Slaial oy bl ol

gl
The main problem with these agents is their natural variability

Slsll i alantol gaui ¥

between batches and microbial contamination. £ 3 st el Y Lo
caladl e
These materials should not be used externally as they leave a

Sticky fee]l on the skin. o i b dSem L sraas fsad ollaiis Jaipe S il Jole Jusil g Ll
@l alaniol Jal oo laa g3 4f andlill alel jals Gliay 0sSl dgaly 3!l U

Acacia is the best emulsifying agent for extemporaneously
prepared oral emulsions as 1t forms a thick film at the oil-water
interface to act as a barrier to coalescence. It 1s too sticky for
external use.

Sl g g Glaliaddl dag) 3ub 3l Tragacanth aasi,

Tragacanth 1s used to increase the viscosity of an emulsion and
prevent creaming.

Other polysaccharides, such as starch, pectin and carrageenan,
are used to stabilize an emulsion.

colaioal ] cadil aniiod Slua Iy (iSily Laall e (g a Y1 ol Sl



e Llaaa¥ | aus b Sl
Emulsifying agents e e
Semi-synthetic pOlysaCChaFWEﬁ‘OCOIIOi ds MW Slaabne Lyt kg gl
*These are derived from the naturally occurring polysaccharide
cellulose and generally form o/w emulsions.

Examples include low-viscosity grades of

*Methylcellulose (MC) (MIG) ol s -
*Carboxymethylcellulose (CMC) (CMC) 3sbiedl e s 5
*Hydroxypropylmethylcellulose (HPMC) (HPMC) slstod] o Uivst oSt

Synthetic hydrocolloids:
+Carbopol S
*Polyvinyl alcohol (PVA). e

*Polyvinyl pyrolidone (PVP)



Disadvantages:

Emulsifying agents
Surfactants

Anionic surfactants: | L i ari

aalla
These are organic salts which, in water, have a surface-active anion.
(Lealeadl Ly gl d_u.mll ualea¥ ! L) ‘A\g-ujAYI Oglag Liglall yalall
Some examples include: (OW) asceisdll Slilsly asspeml] i St fin

Alkali metal and ammonium soaps (salts of long chain fatty amdsk suchu

55y 3al<al

as sodium stearate and potassium oleate (o/w). (WI0) eSSl o 33530
Soaps of divalent and trivalent metals such as calcium oleate (w/0).

Amine and ammonium soaps such as triethanolamine oleate (o/w).

Alkyl sulphates such as sodium lauryl sulphate (SLS) (o/w)..

(O/W) (SLS) wam“ Jw-l ul-u,ui e J—SN' Ul—‘-’)—‘s

i ) sl Jio Ggadall Sl SISH 850 aag Lgedall judg Gygedall Ll (Aas & Bil5ie 52
Incompatible with some organic and inorganic cations and with large
organic cations such as cetrimide. e

They are 1rritant internally so widely used 1n external preparations as o/w
emUISIfy1ng agentS. i Jalse 0/W Jie Lay Il olpaatiiall (o8 gualy Slas e ausind i LIATs daeye L)

pH sensitivity: They must be in their 1onized form to be effective and
emulsions made with anionic surfactants are generally stable at more
alkaline pH. S35l LA okl o egiaall Slidatiadl 5 Blad (S (LT L (08 065 5T o igamgy il a1 sl

(sl s sl 1 ST 5 e St B s Brieal] o
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Anionic Surfactants: Soaps

Lipophilic Hydrophilic

CH3(CH2)14COO'Na+ CH3(CH2)7CH=CH(CH2)7COO'NH+(CH2CH20H)3
Alkali Soaps (sodium palmitate) Amine Soaps (triethanoleamine oleate)
OH ™, COONa'

CH;(CHjy)1OS0O5"Nat

HO"" "OH

Alkylsulfates (sodmum laurylsulfate)
Bile Salts (sodum cholate)



Emulsifying agents
pele Lags dad Surfactants

Cationic surfactants: tall gl s e (5553 o3 el agisa¥ ] Sl aid 55 Lo Bule

These are usually quaternary ammonium compounds which have a
surface-active cation. WITHN /ﬂ'.wﬂw e

Examples include cetrimide and benzalkonium chloride.
RI[PERIP-{ RN PYLE- RPN BP0 RUPNIP RPN EN TIPY REN-SUAE o VR VPGP PV PR REN-P PR

They are used in the preparation of o/w emulsions for external use and
must be 1n their ionized form to be effective.

The cationic surfactants also hav
(bl a10) i yeall 3l bl ple Loyl Axiss S| gkl isill 2l alsll (85ia3

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. el

a1y i pndacall Jigall LASLAT) ulgall Louliaa L) @
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Cationic Surfactants: Inverted Soaps

Lipophilic Hydrophilic ~

CH3(CHy) NICHz), CI- 1

Quaternary Ammonium Salts Pyridinium Salts
(lauryldimethylbenzylammonium chlonde) (Cetylpyridinum bromide)
(|:H3 Br-
H3C(H2C)15—N*"-CHs
CHs

Cetrimide (cetyltrimethylammonium bromide)
o/w emulsifierybut'alSo'preservative
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Emulsifying 8gents v cu v s 255
Biat ey, Surfactants P A Bl i il S

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.
RPN EN KT/ P RER RSN Y BN IUVY AT/ RPT R o TR NEN-PPY o iy POV RER- P PR

They are used to produce either o/w or w/o emulsions for both extemal and

internal use.
28y (el (saall Lae clall dine) HLB daculgy (oond (01 oy gaall Luall Slegantly clall Tiall o o315l ole o sSall Qlatiaal | ¢ 53 saiay
The type of emulsion formed depends on the balance between hydrophilic

and lipophilic groups which 1s 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
Syl e yealadl eyl (JSaladl ol el Jie il il
(spans) and polysorbates (tweens). ~—7 = 77 ;L o f‘;ﬁ;;j,

Amides: such as alknolamides. (tweens) =l ysunlsas (S5e0)

Ethers: such as macrogol ethers and poloxamers. oYy S e 1l ssY
lalaslsally Jzg SUT o) Jio w591 »
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Nonionic Surfactants

Lipophilic Hydrophilic o
CH=(CH2), O %(I_‘: — O —C —((:l']:-:l'z)16(:]:—]'3
I—I(F—OH
H,C—OH
Fatty Alcohols
(n=11, laarvyl, n=15, cetyl, n=17, stearvyl alcohol) Partial Fatty Acid Esters of
DMulavalent Alcohols
(glycerol monosteatate)

A

o (CH), ,CH_ O(CH,CH, O)n—(CH,), ,CH,_

OH

Spans: Sorbitan Esters of Fatty Acids
sorbitan monopalmitate)

Brij: Polyethyleneglycol (PEG) Ether
(PEG-200 lauryl ether, Brij 30)
\

T
HOCH, CH, O)n—C—(CH,), CH_

Cremophor: Polyethyleneglycol (PEG)
Fatty Acid Ester
(PEG-400 stearate)

Cholesterol

HOCH, CH, O)n (OCH, CH DmOH
(OCH_ CH )pOH

\"/ (CH2) 1 4c

O

Polysorbates, Tweens: PEG-Sorbitan Fatty Acids Esters
(PEG-200-sorbitan monostearate, Polysorbate &0)



Emulsifying agents

*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. W />

Low numbers (3-6) indicate a iipophilﬁ molecule and produce a w/o
emulsion.

*O1ls and waxy materials have a 'required HLB number' which helps 1n the
selection of appropriate emulsifying agents when formulating emulsions.

*Liquid paraffin, for example, has a required HLB value of@to obtain a
. . —
w/0 emulsion and 12 for an o/w emulsion. |
- ol e elall Ll e 13a% g oyganll Lucill (il HLB (1-20) a3, Jias *

LW/o ST ¢

s WIO 5 iyl e g ol (6-8) Laall (a1 o3
ollatd | 8 Lin wie Leculill Catead ] Jalse HLIAT s seloay Lao "sllll HLB a3, (sle Zunactll allls syl (gsia »

OW laield 12 W/0 laiivws ole Joanll 4 215 Ggllll HLB daxs ole (JEL Joses (oo (JSleadl cndl, Ll (g5ia e



HLB and Use of Surfactants

el Je il (o Ll yuag Ll cleganl T g ((HLB) fysaall Lall-cLall Ladl 531530) o Gbiided ) gadacadl 5igill Ladlall loll yuams

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

HLB ca. 3.5 to 8: Water-1n-Oil Emulsifiers

HLB ca. 1 to 3.5: Antifoams ...

HLB ca. 7 to 9: Wetting and spreading agents b bbb
HLB ca. 8 to 16: Oil-in-Water Emulsifiers

HLB ca. 13 to 16: Detergents = -us

HLB ca. 15 to 40: Solubilizers Sllis
p ‘}'// (,ff)‘/./



Amphoteric (Zwitterionic) Surfactants

Amphoteric Surfactants

Lipophilic

O
O OJJ—(CHQ)nCHg
CHB(CHQ)mJI—o{ 0 |
o_f@OCHQCHQI@\CHS)B C}g(C}I?)nl—I\lﬂ(C}Iz)nC()(Q

Br-

Hydrophilic

Phospholipids (lecithin) gmfhol)ite Soaps
ertamne

Proteins (gelatin, casein)



Finely divided solids
Al ol S g Lewsh giay elunlaio alid . Sl ey cull deals vie By Lowll Lloall slgll paliaisl Koy
Finely divided solids can be adsorbed at the oil-water interface to form a
coherent film that prevents coalescence of the dispersed globules.

. 5o ol ] i L el g o3 loabies o2 S I GLSL
Additionally, most of them swell in the dispersing medium resulting in

. . el oo puSall e S (oo WO e (8 w3l Lacalss olecads St Uls olosunl] (S 3]
an enhanced viscosity. > O e 88 5 ol ooais € Bl sl £ 13

If the particles are preferentially wetted by oil, a w/o emulsion is
formed. Conversely, 1f the particles are preferentially wetted by water,

. . Eslill J L ye S5 wa Bl ol ollaiue JKE )
an o/w emulsion is formed. ,;jgf Li;. iﬁlﬁm o el ol o wﬁ;ﬁ]

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.

L]
cassiasl¥ | agriniall &l enisiill fie gadall palall »
(®Aerosil) s,adl HsSaldl 00ST (B Jis delln¥ ] slsll @



PH N

emulsification

proton oil phase

nanoparticle

8-hydroxyquinoline dissociated silanol group water phase




Auxiliary emulsifying agents

Sterol-containing substances:
*These agents act as water-in-o1l emulsifying agents.

Examples include beeswax, wool fat and wool alcohols

snios e gs3a3 (3 sl
el o o dlateal JalsaS Jolgall sin Jars *
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Choosing an emulsifying agent

oyl Jale HLEAT san Cigew itall sgenll alunii¥ly Lol L
The active ingredients and the intended use of the product will
determine the choice of emulsifying agent. 2 Sl Jolyeg (L) Tunasbl] Sl

laall sllatall e oo Ligd |

Natural polysaccharides (acacia) and non-ionic emulsifying agents are

useful for internal emulsions. bl bl I AT 50 s Los clilidiones Ll palll 055 0 oo
Lyt Sl Sl i) ulis i pae Ll Sl ppunls

The taste should be bland and palatable, again suggesting the natural
polysaccharides. Polysorbates have a disagreeable taste, therefore

flavouring ingredients are necessary.
. o . . 0 e Ly pondgll Slead) mos eleall Slilaions
Soap emulsions irritate the gastrointestinal tract and have a laxative

effect. "
Jas Tyl oSl pas L Sale ell3 oy adyll ole cbngla oaiad ] Jalse (o gansl desans alaniol oSay
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. Al g8 Loy aluniea¥ ! iall Leulio T 2 Colaiand] Jolse sany L
el gl g idaadl sl Jiine (80 ol ysemalss Cpiaanll



Antioxidants (Stabilizers)

* Some o1ls are liable to degradation by
oxidation and therefore antioxidants may be
added to the formulation.

* They should be preferentially soluble in the
Olly phase BacSY Slolide 55S5 08 By 8oV s a0l Tdpe g3l LA ®

e luall ) Gila) e

o8 oleadl Yty (Ll AL 5SS O o



Antimicrobial preservatives

Contamination may be introduced from a variety of sources

including:
. Water, 1f 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.

RRUPRY XNPTRECPCARRLIPRITE
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Antimicrobial preservatives

Antimicrobial preservatives : o) 5 (L Tall pliest) ablly Tl Tl 91 0 LIS 555 o e

Should be free from toxic effects, odour, taste (for internal use) and

colour, LpsdiEes
' psiha oo Y adilhall s (0655 O oa slds guuly by & s Jae cbal

Should be\ bactericidal rather than bacteriostatic. olass o el Sl e

Have a rapid action and wide antibacterial spectrum over a range of

temperatures and pH. O o 5 Lol sle ool Sl S35 V1 oo vl )] GLSYL
A8 Lall SLSISH asagd craglie 153sSs

Additionally emulsion ingredients should not affect their activity and
they should be resistant to attack by microorganisms.

The effect of the partition coefficient 1s also important: A preservative
with a low oil/water partition coefficient will have a higher
concentration 1n the aqueous phase and hence better antimicrobial
activity. A combination of preservatives may give the best preservative

cover for an emulsion system.

g il 8ol 1Ll age avcadill Jolas L350
RS e S U3l annai Jalas G2 lias]
SliSall elsliae Juadl (Il LoU dall 43
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Antimicrobial preservatives

Some preservatives in use are listed below: 5 oo il Lgan Ty i 70.1 5555 Jlad iebiiidl paen
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) o s @*(féﬁ'f;m o

4. Chlorocresol (0.05--0.2%) (/10.2-0.05) dyeus Sass
5. Phenoxyethanol (0.5-1.0%)  ¢1.005) yst posi 5
6. Benzyl alcohol (0.1-3%) (73-0.1) Jesidl s .6
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%).

il JolaS Lgalanionl (Kas ((3lly caran i JBL Jos ol Lae bl agiga¥l olS,e

(%0.002--0.001) =5a s iyl Jaind ol Jie Lgedall 325311 olS,0 .8



Colours and flavourings

* Colour 1s rarely needed 1n an emulsion, as most
have an elegant white colour and thick texture.

 Emulsions for oral use will usually contain
some flavouring agent.

adias )7 dua claiiall (o8 olll () dala Il (6 L 1als
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Emulsions for oral use

Uyl O/ Slidations s wie bl das andtin Lo dale
el YA sane ol Lo cadll 3k e alanisl)

e Acacia gum 1s 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 1s a thick stable emulsion
prepared usinSg optimal proportions of the
ingredients. These vary with the nature of the oil.

)l dads (AL sia GRS L ol e B aanil] aludToul sulse] o3 s
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Methods of compounding emulsions:
1. Continental (Dry gum or 4:2:1) Method

(il Bole) "B £ 5 pa ol 5T DL Lslyalls Ly i)l n perulis] latone 51 ds¥1 slac T, a1 Tkl asdios
® The continental method is used to prepare the initial or

primary emulsion from oil, water, and a hydrocolloid or

"gum" type emulsifier quSTlm————. T
® The primary emulsion, or emulsion nucleus, is formed from

4 parts oil, 2 parts water, and 1 part emulsitier.

® In a mortar, the 1 part gum is levigated with the 4 parts oil
until the powder is thoroughly wetted; then the 2 parts water
are added all at once, and the mixture is vigorously and
continually triturated until the primary emulsion formed is
: ) " . "o e
creamy white and producesa "cracking” sound as it is
triturated (usually 3-4 minutes). LT a3l e sl s o B TSI B0 s 0l
7 o olesadl &l flolad Bsmmall Cuae)d aly (oia elyal 4 e
Soiealy sy g 5 658 balally anly Tads L il

(3365 4-8 5ule) pndas ga LS s
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Methods of compounding emulsions:

2. English (Wet Gum) Method ~—

.Ic.'a.”ul_\_\_b\gu.\.\‘)_x\_d_\a_l @leajlb.ﬁ.é@ﬁ
* In this method the order and te(‘hmques of m1\1ng are dlﬂerent
® The 1 part gum is tritura.ted with 2 parts Wa.ter to form a

mucilage; then the 4 parts oil is added slowly, in portions, while

tr1turat1ng. sl il S 5563 5 lalall e ot cesll JS GLE]

e After all the oil is added, the mixture is triturated for several

minutes to form the prlmarv emulsion.
oyl T latins o) g 93 oSy dagyl SV sl g Lals quals ool Lsnan ST Loulaty | 4kl ale <

® Generally speaking, ﬂ“

perform successtully, especiallv gl
“result in a more stable emulsion.

® The ratio of oil: water: emulsifier depend on oil and emulsifier

I poadiial ] Glaiiddly el el el ea ) A aalial
belng used Gpe clatoally cupll sle ot W
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Methods of compounding emulsions:
3. Bottle (Forbes) Method .= iz

4 S 43 0

® This method may be used to prepare emulsions of volatile oils; ™
or oleaginous substances of very low viscosities. It is not suitable

for very viscous oils since they cannot be sulficiently agitated in
= Qs (30 daly e Zudss

a bottle. o L s alay o (LA o 51 51)
Sl faall Bl e il SR oa G LT 0 3 il e <lya da] ] Gzl

* This method is a variation of the dry gum method. ==/t e cnii
<& Ty daaly dady ¢U~|:’),a PVINY
® One part powdered acacia (or other gum) is placed ima dry™ = 7

bottle and four parts oil are added. The bottle is capped and
thoroughly shaken. Io this, the required volume of water is
addedsallatzonce, and the mixture is shaken thoroughly until the

primary emulsion forms. e e e im e s
elall Loglie ST aasiny «all aloaial
* Itis important to minimize the initial amount of time the gum

and oil are mixed.The gum will tend to imbibe the oil, and will
become more waterproof.
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Methods of compounding emulsiofis: <~

4- Beaker MethOd Lo b Wl BHhall st ddes 2 gl Lclibal oldatiie aladinl sic

® When synthetic or non-gum emulsifiers are used, the previous

" S O el 6 0ls I A lisSes ol b Olis il Al SlisSo (oI] LS prniy cadl o 53V

® The most appropriate method for preparing emulsions from
surfactants or other non-gum emulsifiers is to begin by dividing

components into water soluble and oil soluble components.
it ulS (58 s (o ol1 (g8 Glill AT ST aan B3] g csaly S (o B3 0Bl (o8 il o oisdll 0T LS qn &3] o
e All oil soluble components are dissolved in the oilv phase in one beaker

and all water soluble components are dissolved in the water in a

separate beaker. s asie daun 70 (olloa (o) (L3I 6T) sl l IS i oy
. (el Sloys &t oIl 3l bl G2 cin) il pla
® Both phases (i.e. beakers) are heated to approximately 70~C over a

water bath (the aqueous phase should be heated to a few degree
higher). Al 8 m ags (of iill Jim sin cbyadl] o grmglall sl ) (ol lall bl LSS 3

® The internal pha.se is then added to the external phase with stirring
until the produc‘t reaches room temperature.

® The mixing of such emulsions can be carried out in a beaker, mortar,
or blender. L 5f il sf (oS (o olbaidldn Bla el oS
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Methods of compounding emulsions:
5. Auxiliary Methods ..

Gt BIA 5T (Wl xS A
Instead of, or in addition to, any of the preceding methods,
the pharmacist can usually prepare an excellent emulslon

sale 6);|\5)L_x‘).¢.a;l u«_g.u.m

1 g A - olaiadl adus Las ijwbeﬂbfwd—*%&
using an electric mixer or blender. e S s e

JaI 51 &
An emulsion prepared by other methods can also usuaffy be
improved by passing it through a hand homogenizer, which
forces the emulsion through a very small orifice, reducing the

dispersed droplet size to about 5 microns or less.

The tformulation usually s improved in both sta.bility

(because droplet size is reduced) and appearance

seballs (bl aaa (AlEAS] ) HLELLY ] Ean e TSIl GeanTs L Sule
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Methods of compounding e{muﬁions:
. -~ N y Y;(Emulsifying agent) uJA_M..LI Joladl
In Situ Soap Method o T

\,:)L;Lu}fl'a'_fjlj G IV ErPN i, Ll
« . ars e O
~ ~ . . \ =
o Self emulsifying emulsions &' </ Y= 0 5%
(Coll o G3elan) pelill Shelaally psand S (il Lt T il s 3T Cliall e |
¢ The two types of soaps developed bv this method are calcium
o : . T ) le @sial o) o8 sle lilaiins g2 asd Sl Gls
soaps and soft soaps (olive oil soap).  Juc iy b o ae s ol
” ) ) (eS¥ ] Lo jsiens cagunal S 20Ky
¢ (Calcium soaps are w/o emulsions that contain certain vegetable
oils, such as oleic acid, in combination with limewater (synonym:
. . . \ ) , slag eyl e glio alaal bin 51,8 e dhlidy Layuaas a5
Calcium Hyvdroxide Solution, USP). oy ale s 8l aia i ool bele oal)
’ ST ol e oSl el giall
® Thev are prepa.red sunplv by mixing equa.l volumes of the oil and

limewater. The emulsifving agent in this instance is the calcium salt
of the free fattv acid formed from the combination of the two
entities.

® In the case of olive oil, the free fatty acid is oleic acid and the

resultant emulsifving agent is calcium oleate.
s I ST 5o @bl ¥ Jaleg el Gana sa pall giadll aaall 56 syl o) dla o

[)1‘.8.1]'(1 Hamed Dr. Tamara Athammeh Dr. Areen Alshweiat




™

Methods of compounding emulsions:
In Situ Soap Method

e A typical example of this emulsion is calamine liniment:

- Calamine
¥ IS0 aaye o latieal] fin gle sadsed Jlie
- Zinc oxide IS -
q.\-d
- Olive oil Ll T

- Calcium hydroxide solution UJ/ o

asad S S yua Jslao

- gs ad 1000.0 mL 10000 o i s

M?\\@

@ [)1‘.8.\1’& Hamed Dr. Tamara Athamneh Dr. Areen Alshweiat

Ak

|oo2 r| -
_ feeeml




Adding ingredients to a primary
e m U |S|O n : Lty (OlslY 1y cdbdladl slekly @ladll bgSL) Llall slodl LIS

(s il o] JslaS
Solid substances (active ingredients, preservatives, colors)

are dissolved and added as a solution to the prlm ucuiy emulsion
Syladl alaatenl &3 03] @il sy o syaes (Uladll Gsa¥ ) g eilypll i v leSall) 8 lhill oLl ELa) oy

Volatile ingredients (tlavors, odors, or active drugs) should

be added once the product has cooled it heat was used
(o a5 85u8lee 3l 08 lisll AT Slll cyo B b SleaS o S
Small amounts of oil soluble substances may be 1ncorporated

directly into the primary emulsion
Any substance might reduce the physical stability of the
emulsion (i.e. alcohol) should be added to the near end of the

process 225 el Rle5 (o (Jpn S ) bl (o205l 101 e IS 8 5L 7 2Lt o
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Adding ingredients to a primary
emulsion: et

5
* Viscosity enhancers can be added to a primary emulsion to

increase stability of the formulation

¢ The enhancers should be miscible in the external phase of the

emulsion
° o/w=> hydrocolloids

* w/o =2 viscous oils, fatty alcohols, or fatty acids
LS Al 515 ol laione o] gl ol W] (S
lall 811 ol 5 155030 Al il 555 01 o
L Lt slse = o o 2
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Adding ingredients to a primary
emulsion:

® When all agents have been incorporated, the emulsion should
be transterred to a calibrated vessel, brought to final volume
with water, then homogenized or blended to ensure unitorm
distribution of ingredients. g l] ol 55 g caloll gran oo sic

LSl puilatie @368 Glasal dae
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Adding ingredients to a commercially
prepared emulsion

e ° Syeblan S Ldll AL i am Lokl i)l o o
With w/o emulsions: SR

- Oils and insoluble powders can be incorporated directly into

the external pha.se using a tile and spa.tula.

- Ifa large amount of insoluble powder is being added a

dENIgANREEEE (i.c. mineral oil) may be necessary that

should be miscible with oil pha.se L1 e sl oy By e Bt s 13
0 Jsle alanien] 55l o s 88 (il
w3l sl e 15l ol (oand il )
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Adding ingredients to a commercially
prepared emulsion

. . } () el o ol Slilaions
® With W/0 emulsions (CONt.): il o (2t sy oas cilsbos g Sl L 5L dlis s 1

- It an aqueous soluble material to be added, excess emulsitier

must be present
L] s BL] 3l 38 dntoall e G200 e sint ¥ (ol el o oll] ol Faadll

- For those w/o0 emulsion that do not have excess emulsifier,

additional emulsifier may have to be added

- An aqueous solution may be added using a pill tile and
spatula, but some may require heat

o UL 1550 G5 U1 by Lgdll ALLal1 . syl £ 30 Jale 355 o
s 1 JsSula cplis] osadl o JsSula cpbusgydl s oy puadsl
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Adding ingredients to a commercially
prepared emulsion

With o/w emulsions:
Sl i JsSabn caliil ool 51 JsSols bl 5T ooyl i oLl 7 52050 G5 oLL1 g3 5 lasdl] A0a11 it slsall £501 Jalse 565 o o

Levigating agents for aqueous insoluble substances should be
water miscible as glycerin, propylene glycol, polyethylene

glycol, or alcohol
| Glo qomy = @il oo el i ane e pajaly deyon Joel = goall §adl alasil &5 1)

It heat is used to incorporate - work quickly -2 be careful
not to evaporate water from the product 2> stiff

In many commercial o/w emulsions, sutticient emulsitying
agents is already present in the preparation to accommodate
the added oils or powders

Jadlly angs il ol o eyl oldaios ooyl o
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Flavoring emulsions

e Select it based on the external phase

® Fla.voring oil can be mixed with emulsitier or with a water

miscible solvents as glycerin or ethanol
= LSl e blatii,

sealall skl e 2Ly Lagal
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