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Introduction:
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® Many pharmaceutical preparations that are actually emulsions

are not classified as such because they fit some other
2 )™ =5 “l?—i\\
pharmaceutlcal categor)@‘i:gprlate y.
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\_Eor instance; emulsions include certain lotion
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Introduction

. ® Energy can be supplied by: Q%)yil 9 j\-Q) $
/Jv}ﬁ\wfb I Triturating the ingredientsjin’a mortar with a pestle
2. Heating the ingredients

3. Shaking the ingredients in a bottle

4. Extruding the ingredients through a small orifice of an f>
P homogenieer™s s 05 st ) 5 8 o

5. Mechanically blending the ingredients with a high speed
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Water, the(continuous phase

il the dlscontlnuo:s phase <

) Figure 1a: O/W emulsion
S \;\ Sg\

w O!I, the continuous phase

3 —_—

a——s
]
Water, the/discontinuous %\.\. .

lk
®

1

Figure 1b: W/O emulslg:
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Oil-in-water (0/w) emulsion

* Oils, petrolatum
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& the continuous phase

@he discontinuous phase

Figure 1a( O/W emulsion

Oil) the continuous phase
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Emulsions

*\Orally (b/ w) emulsion:
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- Mask the taste of a bitter drug —> <MW y—) \ %&l\ slas%

- May enhance bioavailability of a drug — ¢ S\ s\ A\s\;) e
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OLotions and creams:
ok > 1]

- Creams are@emulsions

- Lotions are fluid emulsions (some lotions actually are 0\,

suspensions rather than emulsions L\~ AN e
P wgu&s&s AT ER) 5 Saee Gl
arenteral nutrition ( QM Ve ss

\- =

S N VAD oQ’\5\ \V’f} \JL

-Ou«)ﬁ—%(




' Cleviprex:

(clevidipine butyrate) et - .
W mjectable emulsion | NDC 6528300250
" 50 my /100 mL(0.5maimL) \ Clev,prex

(clesndtipins butyrate)
| Inectable emuision
25 mal50 mt. (0.5mg ]

felsvicoine Bfyenom)
SingleUse Vial g, 7ieciubio grdmor

119G { 100 L. 10,5 mg/m!
For Intravenous et lon

Use Only

For Intravencus.
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Stability
Three Ievels of instability:

———— e
O Crearnlng occurs when dispersed oil droplets merge and

rise to the top of anemulsmn or settle to the bottom

in w/o emulsions. In both cases, the emulsmn can be easﬂy
redlspersed by shaklng ANy @“ \55\ (SO B\ 0\3@\ 3*3 N\
(RN D) STy Qe 20

ANRRE o\ SRR Ay
9\s Y| s 0m) Sl e 05 16 Qs N
@ Coalescence: the fusion of the dispersed phase droplets.
Viscosity adjustment and using an optimum phase:
' (HaIRIIZEICOalESEenee) =\ & = )i, 2ol o

&= C@ Phase inversi

: §§\ may occur.,
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@:echanisms of Emulsion Instability

Phase inversion
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Creaming Sedimentation Flocculation Coalescence

BAM Karim Alias, 2013®




1. Further addition of internal [

(droplet) phase

Q
B ————

2. Phase Inversion

g J
Emulsion
Curvature
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e PIT+ 15 °C
Emulsion
PIT Bicontinuous
Microemulsion
Temperature
Hear Cool
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Emulsion Nanoemulsion
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greasmg the stability of an emulsion:
cmo\af/ VSN s (e

* Use the optimum phaszi e. the ratio of the

1nterna Qlume to the total volume of the product)

° Reduce the olobule size of ¢he internal phase
N\ e Tes W o5\ P>

y
¢ Increase the vm(*(mtv of¢the external agueous phase

* Adjust the densities of both the internal phase and thD

external phase so the densities are the same ,
\f/\)\g &5\3\ 335\ L/\M m\/X\\ M
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_Emulsifying agent: | ¢ S
mulsifying agen 7 ﬁ

@mulsions are formed\llaL(kJing an emulsifier or emulsifying
agents

mwawr interface:
W b YDA )52 o=

© C “provide a protective barrier around the dispersed droplets
P v Y i e N o P
of the system
O U =R 2a e

@r» - Caval\ R o W
G Some agents also i

thereby.
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@ < General characteristics:

cmwith other emulsion components,
“nontoxic , nonirritating and reasonably odorless.
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Emulsifying agent classification:
C 1.Chemical structure: -

-

Synthetic Vo0
-\

Natural - &

Finely dispersed solids AV 2550300 NP

Auxiliary agents . o,s\ s o ss

@’[ech\anism of action: 2L &Gl 8@=ls e G 500 ag_,lﬂ OsE
: gA\& 285w N\t ’
- Surface active agents (adsorb at th- interface formifiga
; ‘ ~ \
D - . .., . )
- Hydrophilic colloids (foFmmultimolecularlayersattheinterace)
N A

Finely divided solid particles (q
O particlEaFound the drople) <0 +'5) 5\ cs Ao lers
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Synthetic emulsifying agents
2 € Nod s

Have both a hyvdrophilic part
W

* Classified based on the properties of the hydrophlhc part as:
COI- oD ()

O Anionic

—_—

(= Cationic = =—

(O Nonionic . 2a ~5 o
OAmphoterlc
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Synthetic emulsifying agents

® When the liquid is in contact with a second liquid in which it

is insoluble and immiscible, w
m i called interfacial

. G )\ NG waw\g&m&
] P (T 45 )13 G
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Synthetic emulsifying agents:

<__Anionic Surfactantsj
O e ——

°* Are soaps and detergents —> -UW\WY@\ - Ve

_ Dy &

hich ;
WHIE N \M\B\\JL\LJ\

* Anionic surfactants requlre a pH reater than 8
Ao WZ s W PRZE a2\ W u\f*f“f@&‘zwg

ave the tendency
W‘dd‘ AR e

® Are used in toplcal o/w emulsion -,/ 3 oayh SNen) (2§, PG

-—. e

Sodium Lauryl Sulfate Lazy chemist's representation of

K Sodium Lauryl Sulfate /
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= Synthetic emulsifying agents:
Cationic surfactants >

W L \& ,
* Are used as bacteficidaliagentsy - ©7 Y 7O ey, o

and quaternarv ammonium-salts— —
*QEERERIEERS - y ammc i e

* Are used in topical o/w emulsions > £/ MG 0/ g SOOI

* Cationic agents (quarternary ammonium salts) are
incompatiblegwitY}’l o{‘%anic anions and are infrgquen‘c\l% used asb
emulsifiel(ig);) L Pu ‘%‘;’mx\"ft";f\\% ;:5'9\;&33 2)’3 SN 3o sy

LSl g BN— Blres

® cationic surfactants are effective over pH range of 3 to 7 y \g

(s zw(@““%k@ P

P OH . J
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Synthetic emulsifying agents:
<_Nonionic surfactants — =
NG

* Most frequently used of all the surfactants — g el 50 200 =

AR S5\
3 PR 05 a2 2aip) N@se me R\ ¥y

- electrolytes "~ s SEGA o G OITE T SWE N o, g
o ”are effective over pH range of 3 to 10;

o & o el
® They are superior ingompatibility, stability, and lack of L 2
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atural Emulsifying Agents:
.:,\‘,\,\5\5,—“\3\@\7\{\'3\/\'—0 == M)\Sﬁgo’ <7>

® are natural products derived from plant or animal tissue.

® Most of them form hydrated lyophilic colloids (called hydrocolloids)

- that form r{lultimolecular layers around emulsion droplets. \& . \\(Sb_g,g &
N %9 ;)\‘DJ'SQ\?»)S& L OURRVE WA RK (| s Q\'\j((m&’\\giokﬁj AN &%3\§§ -

® Lyophilic: (of a colloid) readily dispersed by a solvent and not easjlp
precipitated. <% (slass) (4,0% N Uon YA N b BOQ\Q\\c

* Hydrocolloid type emulsifiers have little or no effect on interfacial
tension .S B -/\‘\\_)\ ~ \\Ts\_) \}13,3\ A\ ¥ “Q;ségs\ Molsall (o

® They exert a protective colloid e?fect, reducing the potential for -
coalescence, by: - 205%5‘?’( ol escance ) U\\>€9\3\ QN s Ay Qs \?\g AT

N — ) -\ oo
. providing a protective sheath around the droplets—> AW CAPRENRY U\\:“S\ O\

- imparting a charge to the dispersed droplets (so that they repel each
other) an et N U s Tefane\ Tl S S‘k\,os\?

- swelling to increase\t_he viscosity of the system (so that droplets are less é)
\ likely to merge) O jem e g st e (@5 WAS PR

QN MW Y iZ=L NV







Natural Emulsifying Agents:
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Natural Emulsifying Agents:- ol

_ Hydrocolloid emulsifiers may b@ S
S 1. Vegetable derivatives, e.g., acacm tragacanth, agar, pect:D

carrageenan

\)

Vee

</

SN 2. Animal derivatives, e.g. (gelatin, lanolin, cholesterol, lecithin

i: \3; 3. Semi-synthetic agents, e.g., methylcellulose;

carboxymethylcellulose 5\ 2\ e 2o
s 4. S /x SAE s o5
y\jg 4. Synthetic agents, e.gf, Carbopols® o) GA P
Ny 2 me TSy | NGt
< T \
%J\A,WP%\WN\»\L\&@ (o ® WO \Sw\é&
N}i

v&#\;ud\w Nos N s Q,swj\)s\p&\ ,uw\,
WC\S«OQ\\J\,\,«L«\; Q""\,.\pou_/ QQ\,«D \\9.9 0\,.2)

\ -@sﬁvu%‘@“&\'ﬁ \\M\L{‘.’?‘?‘NL-N /




Natural Emulsifying Agents:

Vegetable hydrocol Ioﬁe?&@/ 5
® have thé advant@of being inexpensive, easy to handle, and
s

nontoxic.

° Theerchsadvantages\arejbat they require relatively(large

Moot B0~ = 3y" 5\ & 2\~
WS slant quantities to be effective as emulsifiers, and they are subject

N s
mgw: ¥ "~ to microbial srowth and thus their formulations require a
Q e axmsive — )
A Dreservatlve

° Vegetable derivatives are generally limited to use as m

——4
emulmﬁersﬁ.

® Form multimolecular film afound the dropletsc>
C/\l}\ ’d\}i} 5}©Cm/4ll ol @Y {7;}9 :)\?7&@\?0’5*9 Sa0 SN

k) 5@5\9 \x@
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Natural Emulsifying Agents:
“Animal derivatives ..e-o3s%4 55 2o Vs

o (EGiHiR) an MEHBIESERTB] form A monomolecular layep) around the

<« _emulsion dropletinstead (c\)ffvt\he typically multimolecular layers.

™~

— .- . : ) e —
AV parlin 3585001 (o) 95N e =9 N5 50 T Ny

EUNATAC R - SNNA
w Cholesterol is a major constituent of wool alcohols and it gives

lanolin th i r r and form a w/o emulsion.
Mol lic Dl otand vwr o G/ PN 3 (05 e fon e LATS 2055 donps )

¢ [ecithin (a phospholipid derived from e olk) produces o/w
(a phospholip gg yolk) p

emulsions because of its strong hydrophilic character.

[N OATNI A 25 5o 5N B e TN QO35 A= 2 = Sy 0 Qe

® Animal derivatives are more likely to cause allergic reactions and

are subject to microbial growth and rancidity.

® Their adyantage is in their ability to support formation offw/6 L>

\_ emulsionsé tq/t//j\ ) s LIS ~a35 (s) s \e /3 9\ o




Natural Emulsifying Agents:

Ani rTla \rlvatlves LA S-S
*\Wool alcohols are the principle component of lanolln<>
* Lanolin is a natural product obtained from the fleece of

sheep C’%\‘\??f egs\@@ €\~% V\ 550 ~e ZW Wf 59

Sebum is extracted from the woeol; cleaned and refined to

produce anhydrous lanolin.

?QB\ L %\me) NEN\ Z@"\j FA

an lyden< lanclin




Natural Emulsifying Agents:
Animal derivatives

Phosp hatidylcholine (lecithin)




Natural Emulsifying Agents:

@m"sy”fth? ticagents 2 . .\
° Semi—synthetié agents/_
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Natural Emulsifying Agents:
Synthetic hydrocolloids~,

° Are the strongest emulsifiers;,

P
8\

(& A 4 Ll S
o/
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General structure of carbopol polymer
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Finely divided or dispersed solid = = o=

particle emulsifiers: ¢ Ee S
(Nomadl g BRI TOUGR\ V5 e Tad 5N\l O
® These agents form a particulate layer around dispersg?

Paliticles_. ,
s\ A AN o0 Yons NI

e Most will swell in the dispersion medium

A

R WIS UL 1 g peecy A

emulsions, b€ SMme may SUpPOFE w0 ermtlsions. 7
R .
@\ These agents includ -,.,-

o aluminum hydroside 1l magnesium.
W sl
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Auxiliary emulsifying agents

(e.g.,-, atty alcohols{(e.g.,
), anW(e. g
® Serve tq stabili

emulsior} through their ability *
the emulsion. Lnall o) ) e = Dlemall =5 9 o

® Because these agents have only weak emulsifying propert@

'{A variety of fatty acﬁs

they are always use in combination with other emulsifiers.
i Y (e \g Bamp STl B\ 9 (o oW
AN PRI aNa— M\se ¢

19> 9 03wt N0 (595%6 2L0 dolaaly - 2N
R v R
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Auxiliary emulsifying agents

C:%—i. Auxiliary Emulsifving Aaents
ODY SOURCE AND COMPOSITION

Cetyl alcohol
Glyceryl monosterate
Methylcellulose

Sodium carboxymethylceliulose

Chiefly CigHysOH
Cy7H33sCOOCH, ,CHOHCH,OH

—

PRIMOIPAL USE

or
ons ointments

U Rilic thickening agent and stabilizer for
Wieotions and ointments

Sodium salt of the carboxymethyl esters of
cellulose

H hilic thickeni t and stabilizer for
ulsions;
fic Thickening agent an or

~emulsions

Stearic acid A mixture of solid acids from fats, chiefly steariq Lipophilic thickening agent and stabilizer for
and palmitic 0N/ otions and ointments. Forms a true
- emulsifier when reacted with an aikali
AP e DAp 02 o sdo o
include those compounds
that arechormally incapable themselves of forming stable emulsion.

Their main values lies in their ability 6 function as thickening agents

and thereby help stabilize the emulsion.
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The Hydrophile-Lipophile balance (HLB)
System

* A system was developed to assist in making systemic
decisions about the amounts and types of surfactants needed
in stable products. - B W R ) o\ 5

250 Dgom® o) oo N (sucbotto ) ALYyl g0 08 0 D

B Nigio Lipatilian (D5 Veisiley (0 gy o LR
e The system is called the HI B ( h}'dr()DhLC—lip()philc balancc)ﬁ
system and has an arbitrary scale ofl 1 - 20.

RN f,(\\ﬂb 5\«9@»\2‘)\ ® : 00"20) Q\,O\) . &39)3\\#’9 SﬂW)\@

e HLB numbers are experimentally determined for the )

/oéi_L\}g\@\ms
FEVERIP rw;«“

different emulsifiers %Sﬁ_f* & e S5 s @

{\;—\9\ é_) )S\:Jﬁl
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The Hydrophile- Llpé'phlle balancg(HLBj7

SySte m /\S&g)ﬁ @C,g @ ( (/-QQ"‘-D H]/B [D/ Of,,& sw(&udl“’ﬁ)\,\;\g ()
(A? Ligole 1o RRAVBNES VSNl

e If an emulsifier has a low HLB

number, there is a low number of

hydrophilic groups on the molecule | ., -
and it will have more of a lipophilic )ci\(\/
character. o o -
COF1
() FOI’ example, the Spans@ (Sorbitan Sorbitan Ester(n — 5-11

eSterS) generally hav@ F1C COH

numbers and they are also oil
soluble. b\{\‘ ’)I\“/’u/

o Because Of their 011 Soluble Sorbitan IL.aurate/Cna = 10)

character, Spans® will cause the 6il

phase to predominate and form an |
w/o emulsion. DD Wi (G 2t \m0

wlo (518 9 a2l g A i o () Gl
el on ) Al s by e &

- /




The Hydrophile-Lipophile balance (HLB)

System Sed - 3P Sy sibekel g A e

G A e B0 g Bl

® The higher HLB number would
indicate that the emulsifier has a
large number of hydrophilic groups
on the molecule and therefore
should be more hydrophilic in
character.

w OH
OJT OH
0 \é"o/\il
0 OH
* The Tweens® (polyoxyethylene R)L[U/;\T U/Y\]’

derivatives Oij*Il;ﬁn esters) have R e G

V+7= 20

@her HLB numbers and they are - CHy{CHg)c,CH

@ater soluble. > MW 1228

® Because of their water soluble
character, Tweens® will catse the
(

G\Qkfm Qxﬁq\\\ \A\»\D [

Aede O \
form an o/w emulsion. V08 ) Q) 3o Wl

o&{W\G\,\S\g%w/ \)\A\)\-b N&mﬂ}(m\ﬁ&l\k
CrA\S

water phase to predominate and

™~
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ARV o\ V@s\sfb Solubilizing agents (15-18)
L)\Juu.o

Detergents (13-15) )

G\ \,6§»\p/é\,ﬂ(o/upl CBP Yol
J .

< 0w Emulsifying agents (8-16)

P PO ETENES
Wetting and
spreading agents (7-9)

e,
S@;H&Q\ o.ﬁ==-\l>\ e @\

0‘:&.»\\\} ) ﬁ&\ 59\&“

k\@v@\?) V"Q J9'Q Sj‘;\ Z
5\“/)\.3

Wlo ) Zegr Wo'sS




The Hydrophile Lipophile balance (HLB)
SyStem NLB (mw»ssssQ\_» (’»\f&\ms E\JM\\H&NO\\&Q@( D

® Combinations of emulsifiers can produce more stable

emulsions than using a single emulsifier with the same HLB

number. The HLB value of a combination of emulsifiers can

be calculated as follows:




(Quantity of surfactant1)(HLE surfactant) + (quantity of surfactant 2)(HLB surfactant2)

quantity of surfactant 1 + quantity of surfactant2

Surfactant properties
Inei Aoaming agent anh - goq\w\]v\j ®8Q,,((~

WO (water in oil) emulsifier

wetting agent VC_%"\’\C‘S 0\96-‘}{

O'W (ol i water) emmulsfior

deterpents C’/QCXQ( %’?"ks

soubliter aor hyeratrope SQ\"‘ \9.‘\" 44 IR <N \'\J"X‘(")Y@QQ

LIl




o Wetting agent- QU 1V in g
agents aid in attaining intimate contact between solid
particles and liquids.

(O o0 YBATD (8T g oW (2 G Lase
® Emu]syﬁfjng agents are su{factants with HLB values _

jon between oil and
water, minimizing surface energy through the formation of

globules.
sy Tl s YU o s ss e 53N NG

® Detergents are surfactants with HLB values _ -
and aid in wetting the surface

and the dirt. The soil will be emulsifed, and foaming generally
occurs =2 washing away of the dirt.

vy LN - , ¢ - N\ -
o o) IR A g P S ﬂa“%bv‘”“?
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® e.g.What is the HLB value of a surfactant system composed of 20 g
Span 20 (HLB = §.6) and 5 g Tween 21 (HLB = 13.3)?

HLB:@@—F(M} (13. sfon 29 Gy > NIR=B6
(20g9) + (5 g - —

Tween %9 4y — NVB=12:2

=954 > >\@9«\9/*5/<§\M S 1

\ -
%f LSS A ) S N
2099 D AV /o) 1oy
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Commonly Used Emulsifiers And Their HLB

V I TABLE 14.2 HLB VALUES FOR SELECTED
alues EMULSIFIERS
(o- ) )
mabifies s Uy # AGENT HLS
L— Ethylene glycol distearate 15
3 Sorbitan tristearate (Span 657 21 o )
s g <55 Propylene glycol monostearate A (WP (\M/d
o\ 2o\ P J‘d Triton X-15* 36
v Sorbitan monooleate (Span 80F) 43
AN e Sorbitan monostearate (Span 607) _47
(,m\S\o\\ N 25 ( Diethylene ghycol monolaurate 6.1 ( 7_"7)
o Sorbitan monopalmitate {Span 40¢) 6.7
Su diclea 71 < ~
oW w)o u Fey . 8.0{)\9\ A ;;’&/\07—'53:\3\ A~
Amercol L-101° 8.0 )
Polyaxyethylene lauryl ether { Brij 30%) a7 \g)am =K
Gelatin 98 o l w DA > é’-’:,
Trnton X-45° 10.4
Methylcellulose 10.5
Polyaxyethylene monostearate (Myrj 459) 111
Tnethanolamine cleate 120
Tragacanth 13.2
Triton X-100° 135 (\3-Wo)
5 Polyoxyethylene sorbitan monostearate 149 )
: (Tween 60) L S\ ewnoiny A (S
e\ 5 s\ LR - Polyoxyethylene sorbitan monooleate 15.0 ;?,/ poe L,; &QD“)F
PR Y = NV o (Tween 804)
Doy 09 8 "X =W\ pwyls ﬁ()\ Polyoxyethylene sorbitan monolaurate 16.7 ( o / WS s
e T (Tween 209
oW+ s A\ 09\’“ Pluronic F 68¢ 17.0
wlo f‘d\ Sodium oleate 18.0
Potassium oleate 200
Sodium launy sulfate 40.0

- /




Design an experiments to show the
influence of HLLB combinations on
emulsion formation and stability

using Tween® 20 and Span@ 85 as

surfactants

e Referto pg 107
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\

s@m 3L 100 1 2 O

efomﬁé 25%x Tween® °L 725 12 Qs )

o () ag @y Q0 2o SRR O\ (0

e Y a5 170, Twe 90 Tso 3 e (3
— & [ P85 925 v Queord 25 1 < (D
_ \\ Tweer 90 9,100 5 ac &)
N
rfi)\\ o

(99 U7 9= N o LSo—s \gl 2,9\ 2y -

Z59) jpd NE) (09 gD IV B o\

AV N R o r N P S -
fo&o,g,ﬂé\?,i\/) Jul

Jj‘p“\c-\(\/\//'@ 3 oW ) T R o 5, W

SN : 7 Y o A
7

% Span [ % Tween (»

oS8 gudl) Span (g) 4 Tween (g) &S HLB_mix (wlw>)
\,,_9 C’{,"AM Lo [‘}— S 93‘3 \ o ‘A//O 100/ 0 1.25 0.00 14“1%?;310.7“: ~18
/) ! [N 2w () 0275 3.7%0.3125
Voo (Les\2 |,\//O 75/ 25 0.9375 0.3125 145,,;.()..]31.,;21;,.,.,.()..,1,.
— 50/ 50 0.6250 0.6250 1.Sx(}.(i23+21;_§i47x().(525
b —s 2550 o/ w I
\) NS 0/1/\/ 25 /75 0.3125 0.9375 1.8%().3125151;)‘.7x().QBTS — 12.975

o0 E>\‘ BYLY 0/100 0.00 1.25 LE0+16:0.25 _ 167
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Methods of compounding emulsions:
1. Continental (Dry gum or 4:2:1) Method

® The continental method is used to prepare the initial or
primary emulsion frond oil) @ afid a hydrocolloid or.

C y acacia).

< Thetpriary emulion o Gion miclegis e rom
4 parts oil, 2 parts water, and 1 part emulsifier.
Ao 2 G MG N .
| 555 A @, th art gunVis levigated with th@
until

) the powder is thoroughly wetted - o laviadh NG SO
P WETLC G ¢ leviad] M\ ;
S 4 — ole Yu'le ::i AV masmsall QNS

2o Besy SN N 2 Gl HN Y 6% e\ e w < then the 2 parts water
are added\all at once), and the mixture is vigorously and G
continually triturated until the primary emulsion formed is| ~\ 9"
creamy W@and produces a "(n*efciﬁnggund as it is 24 Z
triturated (usually 3-4 minutes). 7/ %)

- /
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Methods of compounding emulsm@
2. English (Wet Gum) Method

® In this method the order and techniques of mixing are different.

e 2;{@' Thé\l part gur is triturated Wit@ to form a
v mucilage;) then tl@e 4 parts oil is added sl@ y\in portions, while

triturating. ., \}ﬁ‘f}\t

o After all the oil is added, the mixture is triturated for several
N

minutesto form the primarv emulsion).
nin primary on)

* Generally speaking, the English method is more difficult to 2
ay

perform successfully, especially with more viscous oils, but m

result in a more stable emulsion. \bgad, Con™ wedsly e\
BN W R TN s % oo +2= WOV N g

o },‘\@ bz
‘”’\\;\ % | The ratiolof oil: water: emulsifier depend on oil and emulsitier

being used = _\’\ =M 39/“.“95?& 20 \ 2 oo X

. A /
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Methods of compounding emulsions:

3. Bottle (Forbes) Metho@\wxmg;fs\g\@

1N NA\e ,

)’/\S.B‘ ,O:\:guq‘% =V oo NN Qg‘g\s 2\ —acay Gl S ’&3’5}

¥ ® This method mav be used to prepare emulsions of volatile oils
y prep ,

or oleaginous substances of very low viscosities. It is not suitable
for very viscous oils since they cannot be sufficiently agitated in

a bottle. TR SRV SRR
.,® This method is a variation of the/dry gum method.

NI One part powdered acacia (or other gum) is placed in a dry

:m/ttl(e/and four parts oil are addedZ)The bottle is capped and
IBICE) thoroughly shaken,/To this, the required volume of water is
added all @And the mixture is shaken thoroughl we

primary emulsion forms. 4¢

(D1t is important to minimize the initial amount of time the gum
and oil are mixed. The gumwillitend torimbiberthe oil;Jand will
become more waterproof. ety %Q\Qf’ AR NG ¢

\(%@\ < Su;\\ /;r},—\(t:i i&»;u:_p ? (’ﬁ&\%’;’f ) W ¢ P29 S0 CrN o '@\ o S\ &"\"0\)




Methods of compounding emulsions:

- . ~ ) Loy
5500 o= Vs as (o Sy

4. Beaker Method (s esvaste o oalans 3 3

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

methods become meanmgless.
® The most appropriate method for preparing emulsions from
surfactants or other non-gum emulsifiers is to begin by dividing
omponents into water soluble and oil soluble components.

C
o luble comlﬂie/nts)are dissolved in the oily phase in gne)beaker
and all water soluble components are dissolved in the water ina
— s

separate beaker.

* (Both phases (i.e. beakers)ar d te.approximately 70°Claver a

water bath (the aqueous phase should be heated to a few degree
m\@;ﬁ%’f‘ﬁ‘ wplli\é'& e 3= T e O\";%\ —
* The internal phase is then added to the external phase with stirring 2

AR il the product reaches room temperature. /z5<) o\ \9;\ o
éw\g\fr}gﬁ@—\%’ - " . p - Ve I Q"Q’/"\Q
- S;b J & -\r\f\&\ Q&QA&\C g (\2\);35\\2\ ( M\ @\‘\DSW\ 9\;;’}3\

AT PREA S ;;\}Q\\”Q/\f&?lﬁ

® The mixing of such emulsions can be carried out in a(beaker, mortar,

N or blender. y,
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Methods of compounding emulsions:

5. Auxiliary Methods -
STEADRA

*( Instead of, or in aw any of the preceding methods,

the pharmacist can usually pfgpﬁl;%n excellent emulsion

\

J\lgr( 28 )

using an W or blender.
o— ~—_

- o ¢y —
57 29 M g 9 e s s e St W A Y el

® An emulsion prepared by other methods can also usually be<7
improved by passing it through w which ;

forces the emulsion through a very small orifice, reducing the

disl)ersed droplet size to about 5 microns or less. =7 5%)\
AP X G A (PN ol M\J\Q\‘@\Q\\\és ~ &5) NP9 Lo L0 S = (N \ \sxz)
é% : 5\’@\\ A SN adle X\ o Q)| o\}:q\\ SNAEH 2 @
%/ @ The formulation usually is improved in both stability
5 o e Z ) 3N 22
S (because droplet size is reduced) and-appearance >

> . b
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Methods of compounding emulsions:

™~

20 DALY 39 g MR e S S

In Situ Soap Method ot 8 S

NS> WA

(® Self emulsifying emulsions OEE lo
* The two ﬁes of soaps developed by this'method are calcium

v . .
_ soaps an oft soaps (olive oil soap).
* CCalciumysoapsiareywy o emulsions that contain certain vegetable
= S
oils, such as oleic acid, in combination with imewater (synonym:

Calcium Hydroxide Solution, USP).

© They are prepared simply/by mixingequal volumes of the oil and

limewater. The emulsitying agent in this instance is the calcium salt
y of the free fatty acid formed from the combination of the two

.\ -

A2 @ntities® WX Lo gy gD g v ou® 2 e\

resultant emulsifying agent is calcium oleate.

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

@ O i o)UY ) NS 45 e (B0 > 1 T
NS




Methods of compounding emulsions:

In Situ Soap Method @

o A typical example of this emulsion is calamine liniment:

(~/Calamine

(~/Zinc oxide Ci\/%\ Wi g \YD}. (4
QOlive oil & o jg\ A
@alcium hydroxide solution ff\ o A - ‘D NSNQ\
(zAgs ad 1000.0 mL Y -
Jo &7
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1. Continental (Dry Gum)

2. English (Wet Gum)

3. Bottle (Forbes)

4. Beaker Method

5. Auxiliary Methods

6. In Situ Soap Method

wti )l ol

dd0 clo i > Cnj + gowo

d3=>lg
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&gl z,
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of JlseS bl plouiul
Ord) ) jaia> 9090
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budsdl 3o gesball usss
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o Lol ]

gao1:clo 21 i 4

o SJ 4:21 80l
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d>=Jl
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o5 1yl go gowall bl
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Adding ingredients to a primary
emulsion: WW \/)\\ A\}J/ﬂ&g\%\,’/0“9&3\‘\5“M Al Vot Zayg-

TN AR
® Solid substances (am) ﬁ
are dissolved aridiadded as-arsolution to the primary emiilsion

K B0 e 3 B 3 sl el 6 by

\S\N\M\ JSAECRUY
ST e Volatlie ingredients (flavorsyiodors;oractivedrugs) should
be added once the product has cooled if heat was used
S?CD\\@ v\ s NN Zimo AT EAY ZH Dl e |
¥==e Small amounts of oil soluble substances may be 1ncorp0rate@
Ao
g;)m
® Any substance might “of the
emulsion (i.e. alcohol) shotildbé'added to'the'near end of the >

PEOGESD s o i §5 5 BRRe 0 iom b2 §0 T Sosdp plidy
\ d\ns\\q}& Q\\e‘b ele /




Adding ingredients to a primary

M? I\rp,)lvj )!)?IAO/‘Q)\@\@&A sy o\ A& 5\’\?«“\\\ y\é\l Z\59@\ Y,
e Viscosity enhancers can be added to a primary emulsion t(jj

increase stabﬂity of the formulation

(Bedy A W40 @2y s TR D TG I s s

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

emulsion

@ o/w = hydrocolloids — A m\ g7
@w/ v viscous oils, fatty alcohols, or fatty acids




Adding ingredients to a primary

emulsion:

® When all agents have been incorporated, the emulsion should
be transferred to a calibrated vessel, brought to final volume
with water, then homogenized or blended to ensure uniform

(g\ S8 sy AN\ S&;qc)\)«m\ﬁ;@w\g <) Q)

B O L e A

-

/




e

Adding ingredients to a commercially
prepared emulsion

e With w/o emulsions:

- Oils and insoluble powders can be incorporated directly int

the external phasc using a tile and spatula PPN S\
FHlegipaa 5 ( S ¢ l\j\ﬁ;\d\ e\l ~ Carm WL Y Bl

- Ifa large amount of insoluble powder is being added a
levigating agent (i.e. mineral oil)'may be necéssary that

should be miscible with oil phase

—< A
vty 5T e Qe A ey fi\ojé Lo\

K“ ®A§\[ ;Q\B 2\}9\]\) (Q}\) l; E&\,L\ O-)@ Nﬁd\ (J-—_f\,S\%]i\‘\NOJ\ A

\ Q{wk’/)@

v
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Ado

Ing ingredients to a commercially

pre

nared emulsion

@With w/ o0 emulsions (cont.):

- If an aqueous soluble material to be added, excess emulsifie{()
must be present =5 2 s\ AN AG =0 Cagd W)

A e (oo LR e B S

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

additional emulsifier may have to be added < g -\ &
{pvad Ao 2% D) N2 e BSLAR T

- An aqueous solution may be added using a pill tile and ﬂ>

sPatula, but some may require heat RRECTEAVIETY
KAQ\\WJ U oDV A o AW G S sgadduloyyy gy e
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Adding ingredients to a commercially

prepared emulsion

* With o/w emulsions: R AN AT (s e N0 S00% s
- Levigating agents for aqueous insoluble substances should be
Qa\ter miscible’as glycerin, propylene glycol, polye‘ehylene
glycol, or alcohol @(@S G \g\,‘\aqhvj Bodf Cogy 0 f S

My G ol () e e O gl s ({1 ey o st V'
o (1t Q5 Ny Kotine
Y If heat is used to incorporate = Workiquickly = be carefulj

V>~ not to evaporate water from the product - stiff

© oW 2'9/”“’2\\\\}5\ DAL\ e 23 1Y\
- In many commercial o/w emulsions, sufficient emu151fy1ng Cj

agents 1S already present in the preparatlon to accommodate

the added oils or powders Jf—% Vs ~o \S q{E \ SV 5.,2
N BV EARCC U RSN U C SR P WA VAL M /



Flavoring emulsions

® Select it based on the external phase

o Flavoring oil can be mixed with emulsifier or with a water

miscible solvents as glycerin or ethanol

A @J\)\@\Sys\” BN\ Y e () 28 e
(Re—8 3
L N
wo - d/l:\:/ -
P VR Cgh R W A (5
_c‘}‘}mﬂ/ 5\ 8bc({\r\>\ Do 0




Determlnlng type of emulsion:

1. Diluti e e
lHution test 27 o
° based on the solublhty of external phase: 0\ Oy 3

333'\7.93\—L\ Mr/} S\L\\m\\
- o/ W emulsmn can be diluted Wlth water.
(AN 90 N\ e sad Ty SN SuReD V),
- W/ o emulsion can be diluted with oil.

ew drops
of water

Water distribute
uniformly ——p O/W emulsion

Few drops
of emulsion

Water separate
out as layer = W/0O emulsion

DOC]LMUL\I( )NS.doc
faculty.ksu.edu.sa/13042/Documents/ EMULSIONS.doc




Detei@mmmg type of emulsion:
2. Dye test:_ Sy N A B 0 e (A

- Water-soluble dye will dissolve in the aqueous phase.

- Qil-soluble dye will dissolve in the oil phase.
<«3_ ;96\ SR b\@_&\@g\)\ oY ;

Oil-soluble dye (e. Water-soluble dye (e. g.f Amaranth dye)

OO0 O0¢@ OO0 C0¢
OO0 0] (S0 0 OO0 0] (0 0
O HO © 0 O HO © 0
W/O O/W O/W W/0

DOC]LMUL\I( )NS.doc
faculty.ksu.edu.sa/13042/Documen ts/EMULSIONS.doc
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Detegg\nin_ing type of emulsion: .

o\ ~2 . \sJ
3. Drop test: EXVENNS TS
* Put a drop of the formulation on the surface of water

CaL @A AN T o/ (3= &= (W iy o 200D 55 )
e If the drop spreads out, the emulsion is an o/w emulsion

because the external phase is miscible with water

e If the droplsta\%l

Loz @

s as a drop or “balls up”, it is a w/o emulsion
\ wlc (A - N o\
S\ A e R\ gl @ W)




Packaging
* Tight containers t@of W&@

a0\ Olzss s AL (o B
* Tubes, pumps, squeeze\)bottles, jars Ui

e Ifitis liquid:

o, éenough room for shaking

Q) ¥o Ko e e 81y (25)

—~ Large opening bottle for easy pouring
SLNN VS WIS W Aels S, AN A e @
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Observing formulations for evidence of

instability:

\X\,a_v.)\J\

A L wBreakmg (i.e. separation of an oil p}@that is not easily

=299 dispersed)

e L |
° Crystal growth AR AN SINRIRVN

* Shrinkage due to water evaporation - S S5 O 2Y 18

S N
® Microbial contamination _, IS o \,YJ

Sy S O N %&Q\Q\A\X




Emulsion Contamination
F’\




Preservatives S

7

Ipoo s

- Microbes produce changes in W, cause

““"in Viscositz
* (WHGEGIES may also decompose nonionic and anionic
surfactants and other additivesias glycerin, gum, an
digdioeolloids ) o) ol el O S
N~ Ngyedy copsly

# FungistiaS and bacteriostaticpreservatives. @

-
‘ L = . . .
'%ethylparaben, ropylparaben, benzoic acid, benzalkonium

chloride

A ﬁ@nd@of gases and od%’\s and change
—~ 3. /

_/
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Antioxidants

(0@/0@@ WO e 4y V29 &=
\/Ranadlflcatlon of 011539 produce@ odor and taste

Antioxidants are added to inhibit this proces é)

- Ng\ M\ C/Al\ J\s\/\Q\D \9\/&3
&

* Ascorbic acid, %EPtylated hydroxyanisole, Butylated
hydroxytoluene, I-tocopherol Videtww -

Jolll dabsoll o il OUa>Mo [ dliol

Cdiall Hhiiwl pae elo 435 Ohsly sai (JUadll b Lle dsualy Olode
9sSx0 ool NESIN|

das>Jl olgoll dlo>g Ol xSuall goi giod WOehb dwep ouhl e
Cliwad]l 00)alS pewieSIli ol Elugiiy

oS Ololas Ll bdlsvy gyl 3655 gied BHA BHT roul ¢l ygSaw]
K aslallg dsdl)l E oaolind
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Factors that affect the choice of emulsion
type?. . y\:o. (SN 15 0 s

° ’Oil—soluble drug is prepared[m o/wW emulsi@sinoe its solubility

and its taste can be masked by adding flavoring agents to the
hase N (582 TR io ) Ak 00 5o\ v é>

&ng\]ﬁ SN wle N §\‘§~°\ ~Saut AN} 5N Py AR

- SYgA\ &\&\: %&é\){ @\%\ jS\SB\ YK

* For intramuscular injection “i.m.” both o/w and w/o types of

gemulsion could beused, Water-soluble drug can be prepared in
w/ o emulsion to get prolonged action (depot therapy)

(defot PEHY) 0%is

* Topical application:
- Semisolichemulsions arc called €cams and fotions

or application to the skin

(= whamsiw)

intended
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Microemulsion

@ reading |

page 403
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Do it by yourself

e Estimate what type of emulsion will be formed for
the following formulation and justify your answer
using no more than two lines?

Formula

Mineral oil 150 ml
Anhydrous Lanolin 5ml
Span 80 10 ml
Water q.s. 250 ml

@}7 W 2/\®\> \r\@ <>




Formula

Mineral oil 150 ml
Anhydrous Lanolin 5ml
Span 80 10 ml
Water q.s. 250 ml

e
@

N

Q
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