....-—-*vﬁ

Cankin E | "
Digpersi muisions

Presented by: Isra Dmour, PhD
Credit: Shoroog Abukhamees, PhD

al in Waley
314
Emulsions EMULSION </
\_J'”l’Lu U‘*"ﬁtﬁ E-UDU_}-Q\ An emuls'on consists f two 3
i uaf‘mu L5 ey

(immiscible Tiquids, one of which is
bl 1sanle AT J“  uniformly dispersed throughout the

H ‘Llujar \sl38u2,  other as fine droplets normally of

5%1,_;55@

P~

|__t,-‘3;_-,=v‘3wb‘ 'ﬂ_.-us_l;r\bi.l
mmmuhﬂf’amgst}q’ 5CJ FL"’—"S'{.

[ S [ :,,p‘,:...ﬁﬁ._,k_&.!l-ds-"ls

Cantintion s Pha sy
diameter 0.1-100 pm. SR, &2 Sle (e (s b
v . et e | I A w/o wakmy v
B = Vie— o Atleast 2 phases; S [ I — b
s s SN2 v Disperse or internal phase~ =+ 8t me 2
RARTA L’“‘*—’L‘“‘f’% v’ Continuous or externalﬂ‘;;hase '%J'TL’\LP s ’ pEY
S sfis st v Emulsions can be (transparent] or -
Gralsion e 01 L1aP Gt [translucent] for emulsion composed (H\a
wialo J H00alindsie—! &2 of dropletsv?r;:;t)rommgtelgtﬂﬂ r;:;: 3 fi i
to_milky white
Cybs (s 2, 48 2> emulsion contéﬁmgﬂlalﬁgga‘%ﬁlets L_"j L_'ﬂ T‘:"“'“ ‘t :
53 oudaly ALl 2 :
-—:\in: ng:}i (83 f‘_u_, Lok 1\\ W7 A w’p B

i} gnlS3
thrﬁ'lﬂﬂ Jb'—iuk__)._:.bﬁhf" J‘d ]dﬂL—

- L7 u‘r
e of A L0
qjﬂﬁ;‘bsﬂw;ﬁj &0 Size e
i ol !
Lw%ﬁomy‘uﬁ%'gijﬁjuve nk ay franslucente— mest Ao T emision B\ 2
Qs 200 60ap) Jop ) .§ ol ) 3wl e~ s o
I{{_,Q \_1‘.3 u |JL_,_ALL_?-_)I§ L,d—_,_,nl‘tdjk M:_ii&?.i,:* (—I>£Lf_,t\_a}ﬁ—

1
ir&15l|wckl-\'1_q‘t:<2{.v I}l /)"
L e

g R
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Pharmaceutical application of emulsions

Why emulsions?
Joesll, 5 ®|M-""?- tey 0 [0
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pot therapy: Intramusc inj
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* IVi(o/W) emulsions for hvd;gpbum.

'y < Total parenteral nutrition (TPN) makes use of a
Ak sterile oil-in- water) emulsion 1o deliver oily
nutrients intravenously to patients, using non” S

toxic emulsifying agents, such ag lecithiny S Fu T
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Formulation of emulsions
5 s Staglitv problems‘
a3 aih 1.%edimentation and creaminge— iy
U}gg)tp c;rq?wlr_)-‘_[;.j: - 2. Cc%lescence or cracking.
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Stability of emulsions

wlsils

Creaming and sedimentation:

Secl imentahen ¥

- ,nsd_ i * Asthe dispersed droplets are subjected to they tend to move
' Mb(_w{i‘;‘{ l_1.:1————5nwﬂ_{aeaming} or downwa%{;_eg!mel‘ltatlon huhnot both.
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G’Wﬂiﬂb ‘Tu-g * Creaming usually happens in /v emulsions.
(<Y ul) * Sedimentation usually happens in@emulsfun,
& In most cases oil is less dense than waler, hence generally:
e R o
Stable o/w emulsion d.-l'rf- ?ﬁ-ul
B = waler (upward) dufoﬁ-e_s -
= = oil amie
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Stable w/o emulsion
(downward)
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Stability of emulsions
Creaming and sedimentation:

* The rate of sedimentation or creaming is described by Stoke’s (&—¢)
- Yadiuy dentit A e
U s Sty Lt — ot
A1y B < e
e N

Ulllracf{-jf—v = +-—___._2r (G- = P8 sgumiy %ﬂo ] ﬂ |
971> Viseas iy creous  Sedimelah®
* Where _,v= velocity of sedimentation os creaming of 2
diSpersedhdroﬁ_let or globule of radius r, and density o, in
liquid of densiw_& and viscosity n and where g is the
acceleration due to gravity.

@ UijJ EF’LS s theoretical consideration of this equation shows that the
| J‘”Jﬂ-'t_gd «—rate of creaming will be reduced by:

v Reduction in the globules size) v

4
1.['"""’ vr (¢ ‘"D; ¥ A decrease in density difference between the two phases. |; LsﬁPj
e - SR
T40 v An increase in the viscosity of the continuous phaseg M
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Stability of emulsions

Creaming and sedimentation: : Shaleiy L&t sy

/,.3
* The process is reversible and gentle shaking redistributes the i tinuse) | &o clrbpl ek J)
droplets throughout the'con _tmuous phase:

leyersible) WA, s Lo
cw * However, creaming |§‘ undeslraﬁue]hecause - ‘
ot &QL:-'I sy 5y s Lk
3l e if shaking is not thorough, it is inelegant and inaccurate dosing
B gao gl CLIAN is possible O pui

CRPeS)
» Additionally, creaming increases the likelihood of coalescence Fussion
of globules and therefore break down of the emulsion due to

éracking]
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Stability of emulsions

Cracking or coalescence:
Cugnen

00 @

~ Coalescence is theﬁusion of two or more droplets of the disperse
phase forming one droplet.

Cral « This ends up to the separation of the disperse
i 'M.! = 'F-Jphase as a separate layer (phase separation).

+ Coalescence Is an irreversible process and redispersion cannot be

achieved by shaking.

Stable emulsion Coalescence Cracking
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Coalescence

« Coalescence describes theffreversiblg process in which

dispersed phase droplets merge to from a larger droplet.
_,ﬂ:-i’-lc;mm,—ﬁk .
* The process will continue untilicracking: in this case, there is

mmglete separation of gj| and water phases’ .
o

L\Hlj & r.lZJL..J.
o
LR G, ; >Coalescence and cracking occurlhecaisd emulsions are —» 7 | bl 6, s e

thermodynamically unstable systems hence to enhance th&lrd hb“ 4@; Jstusd
er an i
stability, the dispersed droplets.come.closer to each othe |7“'°-” L:D.!'-

to|decrease the EJ( osed s e are
fuse inana ttojoec f:\_______ ‘

* Coalescence and cracking are |rrever5|ble processes and re-

dispersion cannot be achieved by shaking.
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‘ﬂ&bﬂ‘u e ,-"!’ crasdsny Stability of emulsions
Craami ngy vl How to ‘enhance stability (to prevent creaming -
cracle; % “and QEC_H_HST—? 2 : |

* Globulesize: (1)
\3'_") 5
_,’wﬂl'..}luUanJ (U v[Smaller~ particlés] have slow er creaming or
I,LJ e EdE Gl sedimentation than larger particles (Stoke's law). h
; * Stable emulsions require a maximal number of
HYP G 2y small sized (1:374im) globules and as few as
T D,-&,_}a possible Iamer (>15 pm) diameter globules.

A
|- . Al hgmoggnlmr! will efficiently reduce droplet J » E*E
]

o J
2 m'uc.'n,j J& len o size by [forcing the emulsion through a smilll Fmoqeriz 4 L

4 2 aperture to reduce the size of the globules, (L)= x S5
Jlabyles 1 re de Additionally, sreducing droplet size may el > O
additionally increase the viscosity if more than ;\nf;
(/%_ 30% of disperse phase is present. 12 i
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How to
enhance Stability ( to prevent creaming and cracking)?

(3) By kee |
T s By 205, L he.concentratioh of disporsed phase >

! ' ~1a | 3

. ements of the droplets — Therefore
| :hare will be reduction in thelrate of creaming compared
0 emulsions where the dispersed phase is < 20%.

gy 'Y/ "Higher percentages of oil phase (o/w).

Higher amounts of solid fats in the oily phase (i.e. high

-y ratios of solj s
24> 4 395 ¢y %'U‘m solid fat to liquid fats).
C/w

13

Stability of emulsions

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

oy oy O Viscosity of the continuous : - G
.1\ VisCoiy ll_U} ¥ - ph'se l'IH J__“-I-l:p.m-' A
& ol — v Increasing the viscosity of the continuous phase will reduge the
e e

& i putentiai for globule creaming and hence coalescence as this reduces
maV &nmnc ; ey . - T (a

P oS cenc L€ Movement of globules. - 3
e L
SRS v How to increase viscosity?

» Viscosity ‘{:egham:ing agerll%| which_increase the viscosity of the Toer )
continuous phase, may be used in o/W _emulsions, e.g tragacanth=> ¢ WD,
sodium alginate and methylcellulose. | e '_T b
_ > Decreasing the droplet size of the internal phase, <" A1 ol liug
=|'i/‘]l (pasd Golel ¢ =
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S P b b Stability of emulsions
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How to enhance stability ( to prevent cracking)?

e e

Q Using  emulsifying agents (hydrocollolds, surfactants and
‘other) : e i
* Forming interfacial fllm mechanical barrier which decreases the
= emul <~r~1_--v\ aoen! Rotential for coalescence.,
W) aiterla el £\ e by SUrfactants may reduce thedinterfacial tension between the
(4 \_ﬂ“;‘} - by Voale scane two phases. P
~ ¥ inkedfacial fensien | Hydrocolloids‘enhance theViscosity of the medium.

L"S(ag,'j‘ QS oy LM a2 T |
t)_‘) Note: Care should be taken for any effects that could affect the
interfacial film (chemical, physical or biological effects).
anien e 91 - . ™ 15
Gmuhk‘ﬁ.’i LIJ‘ U"":_‘_JCJLLH:;L:‘:‘
(rllniﬁﬂ g,.f- —

NG G G C

]

-
L]

Stability of emulsions
How to enhance stability ( to prevent creaming and cracking)?

ofs ge temperature
& * Extremes of temperature can Ead to an emulsion cracking.
BT =3 * When water freezes It exp'ﬁnds. so0 Gndue pressure is exerted on
= 1 PV-PEN [N dispersed globules and the emulsifying agent fiim, which may lead.to
- - 7 cracking. probably pecausk the ice formation disrupts terfacial
n

jg:-r lawd Loz Jf = Conversely, an increased temperature decréases thelviscosity of the
Lo W continuous phase and fli'i!".E.t_s tl;lte*i;ntegr ty of the interfacial film.

* An increasing numiber of collisions between droplets will also occur,

" Ciamcf, yuj q, um.-nitj leading to increased creaming and cracking.
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Stability of emulsions UL Jyp
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Y s\ F"}F‘ JL PhHSL‘inverslgn

(
| \ “_ - g =

Quw = The oil to water ratio ot

— Y (J_-)‘ Eﬂmﬁunls:l.@ .:..' L]
[Qa\d\za The solubility of the emulsj R ::-' Bl
L et

Sulsifying agent b

\ [Pewemer aopesl

e

gy
»[Phase inversion) is the process in which an em
from one type to another, say[nZw to w/a)

> T
?ihngost stable rangg of disperse phase C%@ntratlon ls(ﬁﬁ:é@(rx FPES]
amount of disperse phase appro jﬂgs Oruéiskﬁgeds x S bakle

Fheurgtical maximum of 74%) of the total volume, then phase

inversion may occur. T VA, L

» Additifm- of substances which La]ﬁ?‘;- the solubility of an
emulsifying agent may also cause phase inversion,

» The process is firreversible]
2 —

[ E————

ulsion changes
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_Formu lation| of emulsions
Emulsifving agents (emulsifiers):
L]

An emulsifying agent is any material that ‘enhances the
stability of an emulsion (i.e. Prevention of coalescence and
reducing creaming).

= The ideal emulsifying agent is

(mia)

» ‘colourless, odourless, tasteless, atdslg089 gb
. —
= | non-toxic; e
g = non-irritant dulus s o
Udp\e AR r;x—:;, 0.4 = able to produce stable emulsions at low concentrations.
- Emal Sighn

= Emulsifying agents arefédidtﬁ:_!__r_'ﬁ_ {ﬂfeg

a) ﬂ-lydroculloid@

b) /Surface active agents (SAA) (surfactants).
f= s .

c) | Finely divided solids;

d) ‘Auxiliary emulsifiers.
t';“"“"
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@\ fDermajtologlcal emulsions-i,  un

* They are the largest class of emulslpqa used in pharmacy

and range in cunsistency fmT ﬂuigle? “‘"_’;fgf "T,m.efni& to
semisolids {craams] Wyaaly Gopahy b 7 K

f ol f Lael
A wlo emulsion can usuallyilie appilad more evenly, bécause
the(skii is covered with a thin film of seburi, and this surface “E
is more readily wetted by oll than by water, * ©'' *e¢<tien @2 ¥
Aw/o emulsion is also more §oftening to the skin, because it
resists drying and removal by contact with water.
' Dermatological emulsions can facilitate drug permeation into
and through the skin by 'pcc lusion',

qu,-U\ Eﬂ J x
IE uirl
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Emulsifying agents

Hydrocolloids ey
Natural Polysaccharides: b Suums b > '

* The main problem with these agents is thew natural '

oL delousiner
-:}f 1l‘L-". i“"é_ﬂw‘-‘h"}’m

variability' between | .batches and microbial
> 95 contamination: &y

These materials should not be used externally as

they leave afsticky feelion the skin.
Lo Acacia) is _the (besk) emulsifying _agent _for

P a

extemparaneouslv prepared! oral emulsions as it

| forms a thick film at the oil-water interface to act as
a barrier to coalescence. It is too sticky for external
use. D)

7 » (Tragacanthljs used to increase the viscosity of an

emulsion and prevent creaming.S. )
* Other polysaccharides, such as starch, ‘pectin and
carrageenan, are used to stabilize an emulsion. 20
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Emulslfving agents
Hydrocollojds

Semj-
mi-s nthetic ol saccharides:

|
hese are derived from the na

(EéHuItigﬂand turally occurring pol harid
: P2 generally fo s L SLCUTTINg | polysaccharide
fe_J.L““’fJ AN * Exampies | Y form o/w emulsions,

nclude low-yj ks
oA R — Scosity grades of

9 g * e beslulose ()

[ oo,
Viseesaly )} -0 v H meth Icellulose (cmc) = \ ”-: :Wzr:m?h
)= AU Mﬁympyjmethglcelluiuse[ﬂeg_d_g] i o,
l: d
. Methybatukcsa (UC) o

Synthetic hydrocolloids:

A\

ks v' Carbopol o
oraly  slpaw) |5 4
) ( g v" Polyvinyl alcohol (PVA). MYy i
2 i ol Lgmoa ¥'; Polyvinyl pyrolidone (PVP) ’ M\rj
san A "!""'J\“‘ o
Hydraryjropyl methyfcetdoss HPMG)
21
b ot ¢
Wdrophabig
S §3 2= "y O
LW AR 455 Emulsifying agents
S 3% Bg r=® Surfa
e % = ) ctants
= Anionic surfactants: Eh
£'o 9+ g_ : * These are‘Which,_in water, have a'surface-active anion.
S LE ~ | * Some examples include:
S A = ey :
\“:__"‘:- :-g- ' @ (@lkali metal)and agmmonium soaps \(salts of long chain fatty acids)
— = | such as sodium stearate and potassium oleate Ioiw!. _
"Q\ i IF 'y & @f@fﬁ_ﬁ‘pf divalent and trivalent metals such as gmeﬁge@ﬂl?;{—
& i - A @/ /Amine and ammonium soapslsuch as triethanolamine oleate (o/w).
- > r/‘ ¥ Alkyl sulphates such as sodium lauryl sulphate (SLS) {o/w).
r
e - _‘? Disadvantagesiios 52—~ @ @
n — = SR - by v ]
0O Y= 83 & a. [{Incompatible| with some organic and m__ﬂnTiﬁti_oﬂ and with
S LDEE large organicication3 such as'cetrimide.
e T = rb They a Itﬁjg_;j]igge_rrla_ljy so widely used-in.external preparations
R as emulsifying agents. &
2 5@ ¢, [jpH sensitivityd They must be in their(ionized] form to be effective
= w%“'“? = .)hﬁ) and emulsions made with anionic surfactants are generally Gjt._ab!,ﬁ'_,‘-'_}‘?pt-}
FH e NGl 55 177 at more alkaline pH. T alkalad
GEN YT, e o 22
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Anionic Surfactants: Soaps

cL/@\:;

Lipophilic Hydrophilic

Basd) yue structure J!

CH=CH(CHy,COO'NH(CH2CE20M3

CH3[CH1]1‘COO‘NI" CHJ(CHﬂ]
. @ T ine 8 S@Eﬂﬁ )
f:-llklhﬂnapr(:egxbun@g) #-Auun.n o ki E-TE"&Q
Wa &
i % "
A "
i £ ®”
0L s
" e
@?‘E S
o« CH;(CH;);, 0505 Na+
Ly
\ }L‘\Fn\’d} Hol"
DY [Alkrlmll'm:{so
odum cholate
O fﬂile Sd“}(s-"ﬁmf"_' )
=23
@M—.r’hﬁlf\f\a ’ : J:—_‘l.-'.aﬂi I:.
Emulsifying agents :
Rt o T P
) Surfactants i,
Cationic surfactants: Burfese o
* These are usually quaternary ammﬂnlum compounds which S
have a surface-active cation — = ”c:‘
g 2% Lol
* Examples mclud&ietrrmn:j_jamf_bemalkomum chloridé. et
* They are used in the preparation of o/w emulsions for foxic
external use and must be in their ionized form to be
effective ONENE_| s Senshive Fo
' “nanic
* The cationic surfactants also have antimicrobial activity. Suv Fa crani-

Disadvantages:

1. They are sepsitive toanionic surfactants and drugs)

2. Emulsions formed by a cationic surfactant are generally
stable at acidic pH. .

3. They are more toxic than other surfactants.
L\'ﬂ; 'I_ﬁﬂll)j:}-yl <l
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Cationic Surfactants: Inverted Soaps

Lipophilic Hydrophilic

CHy(CHy) N*(CHy); Br
<ON, ~(CH,),,CH,
Quaternary Ammoniund Salts) idinium Salts
3 (auryldmethylbenzylammorsim chloride) fg“mb:;m bromide)
o
i R Br
S ~ QHS
P RS H30{H20)15—N+'CH3
9 0 n-“h:mumt."--/ !
satt : CH3
Cetrimide (cetyltrimethylammonium bromide)
o/w emulsifier, but also preservative 25
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Emulsifying agents
Surfactants
E«lnn-lonlc surfactantsj

* They are synthetic materials and make up the largest group of

* [The_non-fonie\ surfactants are compatible with both anionic_and
cationic substances and are hj

i te pH change.
* They are used to produce either|o/w aor w/olemulsions for both
(External and internal use)]

The type of emulsion formed depends on th{halam:e between
hydrophilic and lipophilic groups| which is given by the_HLB
(hydrophilic-lipophilic balance) number,

* Examples of the{mainltypes include:

A, (Esters} such as glycol esters, glycerol esters, macrogol esters,
sorbitan esters (spans) and polysorbates (tweens).

B. (Amides) such as@knolamides)

C. (Ethers)such as(macrogol ethers'and/poloxamers; . 27

Monlonie Surfactants

o
Lipaphilic  Hydrophilie
Pt e H,¢—o—&—(cmy, o,
Bl —O g
—oH
Farty Alcaksls By

Parvial Fatty Ackd Esters af

Bty alesnd Adleobsls

(mhyearal fonosie scse )
—_—

e =] on

L= Fab ky ac
\@/X’\G’Lﬁ_{cﬂg.."—'ﬁh)
H

Fpans: Sorbitan Extery of Famy Acids
[ o T R

laoa

i O O, O — (L), , B,

Brifs Polyeusyisneglycal (IFEG) Eduer
CPED-200 Lusryl sthar. Bey 39)

‘C::CS;I:%A/Y moEm,com—E -y, e,
C Py =l BTGy
Fuity Acid Exter

HO

PEC-400 srearain)
—

HOUCH, CHL, O (O, M ImOH

E S j:' :.(ac:-r._,c:-l,;pou
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s hydvead: I
clep uicg s e ."ﬂjc}( ]"hvl Jm}
Wy Wis e “ﬂe’rﬂ}-hs ) G _—\d‘ it i b I-]'uﬁm.r.w r,l
= P':‘ ‘j(:XELH L\\\j L_n{l[l,-\,ﬁ:‘-'.ﬁ & Pi"l il t—-_\! ] C’.{,H‘:; d
it
F_ngJJ—LU-":

: . L.LJJ"t'
Efy‘.:r?:rc ::E;mulsmers'dependmg on the length of the
e chain (hydrophobic) and the length of.
- yoxyethylene chain (hydrophilic)
Pans: wio emulsifiers,

the hydrophilic/hydro
phobic bal
length of the fatty acid chain. o W

-,
weens: o/w or w/oemulsifiers depending on thelength of

the hydrocarbon chain- h
arbor ydrophobic) and the length of
polyoxyethylene chain (hydrophilic) . :

MNo
te{solubility characteristics| of many non-ionic emulsifying agent change
with a rise in temperature;

i il
29

| I
£ s
g Lipehi i T \gdinphuiize, Emulsifying agents

r—"r‘_ ﬁ—\: rlhe HI.BE Hydrophilic lipophilic balance system):

1 7 L______,‘ * An HLB number (1-20) represents the relative proportions of the

Low thiggh é_mllp ophiliciand hydrthJ lic parts of the molecule.
J,, Ii f v
’l'wltf; 5 E‘i"ﬁj WS High numhers} (8- 18& indicate a hydrogh:i ¢ molecule, and produce
L 5 anqﬁﬂemulsmn e

* Low numbers- mdu:ate a[lipo_hlllc_molecule and produce a

‘w/o emulsion.
+ Qils and waxy materials have a 'required HLB number' which
helps in the selection of appropriate emulsifying agents when
| formulating emulsions.|
: . ﬁ,jquid paraffi?ﬂ for example, has a required HLB value of 4 to
' obtain a w/o emulsion and 12 for an gj_emulsmn e

o "
qand,
'U'. '-._.k_",l'rCJ 12 o 0 — |\ o WCh . i
'-AHTL‘E-D” -:ul__.'n’
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HLB and Use of Surfactants

Amphiphilic surfactants aré characterized by the
hydrophilic-lipophilic balance (HLB): 4 relative
ratio of polar and non-polar groups in the surfactant

| il Sobddng gt
¢ HLB ca. 3.5t0 8: Water-in-Oil A
Emulsifiers 15 —
e 'HLB ca. 1 to 315: Antifoams! ]
e HLB ca. 7 to 9! Wetting and spreading i o by
agents o § e
e HLB ca. 8 to 16: Oil-in-Water g Wetng md rendeg
Emulsifiers 1 o
¢ (HLB ca. 13 to716: Detergents) = W0 Emidyeg
o/uw ® (HLB ca. 15 o 40: Solubilizers’ | [ -
4 M
V1S Vg UTH n: o
bf"q&m\' Soluweiliters
(-4 0
Amphoteric (Zwitterionic) Surfactants
P e
Amphoteric Surfactants
Lipophilic o Br
) -
o] O (CH)nCH,
cn,cmah—”—o—[ 2 ; . -
c»-if_—ocu,ca,m (CH, CH(CH)a—N—(CH).CO0
[=]
Hy drophilic ;
Phosph Gecithin Ampholite Soaps

(Betmne)

Proteins (gelann, casem)

1€
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2 0]

" 3 | Ll'“'_-;_r. y - )
JBD'L s ‘w}}'l Aohe E \.-LSJ.'H alupy
- i - H . =
7 e Q:'"e"! divided solids)
" Finely ivided soljgs Slw
€an be adsorbed i to
orm a co at the oil-water interface
elobuies ™" 2™ fIm that prevents Conimpepain oy Shtarface
Additionally,
70 MOst of them Gwelj, | ing medium
Irfei;.:lting N an enhanced viscosity, L q_imersmg '
fmmeegf'rt'des are preferentially wetted by oil) a w/o emulsion is
Conversely, if the particl ' - water
/ €s are preferentially wetted by water an
o/Wemulsion ig formed. 7 : =’
They form emulsions with ility'which are less proneto
'€y To good stability'which are less pro
(rnlt_ruhlal contamination than those formed wfthﬁﬁ?frﬁ\ﬁﬂv
‘Eﬁm'mwﬁ_ Galod) brissis s 350
1\ . . * Examples: el ] \ AR
) o) o EX\ My e
*U?' = ety Natural clays as bentonite and aluminium magnesium silicatate.
¥ Synthetic materialy asicolloidal silicon dioxide {Aerosil®).
¥ Colloidal aluminium and Lmagnesium__rjvtilﬁxiglgg are used for
wint&rnalprEparations. N e
o N L;M"g 33

_———

alls 2 5

34

-



r S—

Choosing an emulsifying agent

il J’“'Jhrumf : Them%d the intended use of the product will
ackiye mjl‘ﬂdmﬁ:b determine the choice of emulsifying agent.
f'fff,.‘&w‘_-} Natural p.g_lysaccharlde_sﬂ (acacia) and non-ionic “emulsifying
—:ffpmd:y,ﬁ agents are useful forlinternal emulsi _%_s  (oral)y

The, taste should be bland and palatab ble, again suggesting the ; 4
natural_polysaccharides. | E.g.Polysorbates have a disagreeable =L p<» 15
taste, therefore flavouring ingredients are necessary. é&‘:‘

i jher Lk — \

|
e 2 -'.",L..J,.J am\L Soap._ emulsmr_ﬂq ntaE the gastrmnteftﬂhajlﬁ East and have a \
!axa(we effect! ol

o '
x {'I * A wider range of emulsifying agents can be used externail
=

although the polysaccharides are normall
oo 3y stlcEQ

. B -

- u; Auxiliary emulsifying agents i

-> Sterol-containing substances: u_;/@
* These agents act as y_.-ater-m ml,emulmfymg agents.

* Examples include @EEE;@;Q W:Dkﬁﬁl and Lﬁ?ﬂi@ﬁ

1¢

Qs Juls™ * Only certain_non-ionic emulsifyin nts are suitable for )
axdl parenteral __use __including polysor ,@—UE’ c
i _;U._m s
methylcellulose, gelatin and serum albumin. i 35 U Seske i
Qh‘r JLJQJJ LAFJ g bt ) -

(_j CPQMJBSEOELMI Iﬂ_ﬂ O{Ibumﬂ'\r‘ll r‘\-“ﬁ-d I\_') | =4 LE&\%‘Q I 'L'I Jeea\v\i F\{_ﬂ I.'~‘-Il|{_‘
Certay pelysorbak aehe p
Noyp. . . inkerne | ovg| {
Foms G eaP emyisions
@ ey - G exbermal -
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* Antioxidants Stablllzers]*f'*‘““‘e"““f L S ol slyt

i LN
Some oils are liable tu@egradatua by [xldatlop\and
therefore /antioxidants may be added to  the
formulation,

* They should be preferentfally soluble in the oily phase,

W} Q2 &L, LG

* Colours and flavourings
M_d.v.'tc;ﬂ D59 sr'e *+ Colour |srrarel'ﬂneeded in ‘an emulsion;, as most have'an
ew AsiTuesP elegant wh|te colour and thr-::k K textures— b

& '\ .
W"'hf sf-e.-’rH'“ﬂ"‘- . ﬁ_mmsmns for oral use will ‘usually, contain some
yedbure flavouring agenf_‘}d_ -~

a}?ﬁ}’ : 37

(C':.a- !.-_p_,.@u alstd alst l)
Antimicrobial preservatives

Bl
* {Contamination)may be introduced from a variety of
sourcesfincluding: Qold 1 supn

a. /Water, if not properly stored.

b. [Eatural emulsifyiné)agents, e.g. starch-and acacia
ils s €7C. Carelessly cleaned equipment.

d. ~Poor closures on containers:

‘s le“’ t’_j_J.L'l a8 — ¢ § LI
icrobes produce unpleasant odnurs colour changes

@5)9}"’ and gases. C_)
* Additionally, they may affect the emulsifying agents,
possibly causing the breakdown ‘of the emulsion.

&
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Ue; Los

- ives?
Properties of an ideal Antimicrobial preservatl

internal use)
1. Should be free from toxic effects, odour; taste (for interna” =

and colour, A, e LYW

2. Should be bactericidalTather than bacteriostatic.
- i ial spectru

3. Have a rapid action and wide antibacterial sp

<lt—> (Trange of temperatures and pH)—42 -
, och, thei

4. Additionally emulsion -ingredients should
ttack by

m over a

N yg —> activity and they should be resistant to a
. é& j\f'"- Y TP
LA - ; . . jon coeMigsent (Ple “'-“I'._-——_b_ s e
oS 2 o  [microorganisms] RS . Pm-—u-“---' S [P g
- The effect of the partition coefficient is also important: _
== . » A preservative with a' low oil/water partition coefficient will
P-olews =01® o have a higher concentration in the aqueous phase and hence
Lol < Y water 0sSW  better antimicrobial activity.
-y « A combifiation of preservatives may give the best preservative
Wethey Jyolee* cover for an emulsion system:. s ‘J
v s T bl p:ﬁef"]‘*\tu
‘betrer anl—':‘m'tt.ve‘\:;i:r-x'l q‘L'nm'l':j = ’la.aee-';"_
v Crolsial JJ"‘ ‘> ‘-’mmh
Antimicrobial preservatives
Some preservatives in use are listed below: oo i
Toedo!
. 1. Benzoic acid: effective at a concentration nf@at a pH below 5 v
2. Esters of parahydroxybenzoic acid such as mmmm.ol—
0.3%) v |
3. Chloroform, as chloroform water({0.25% v,

4. Chlorocresol((0.05--0.2%
5. Phenoxyethanoll{0.5-1.0%)
e .
- 8eftyl slcohol {0138

. rd_}i._,D.uaternary ammonium compounds, e.g. Eetrimi@e} which can be
Cabnian 1208 used as a primary emulsifying agent but can also be used as a

Serfacteul ] = =
preservative & b st i
8. @ganic mercurial compoundd such as phenyl mercuric nitrate and |
acetate (0.001--0.002%).
— —_— =
40
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Emulsions for oral use

* Acacia gum is usually used when making extemporaneous
“o/wemulsions for oral use, unless otherwise specified.,

* If using acacia, ajprimary emulsion should be prepared first.
+ This is a thick stable emulsion prepared using optimal
“proportionsof the ingredients.

* Thesewvarywith the nature of the il
Table 46.1 : Parts of Ol : Water ;: Gum, for primary emulsion

Type of oil Example Cuanitities for primary emulsion
4 , e o | waoler | Gum
g Fixed e L [ T F
L Amrne = 2 2
Castor ol Ja”
e __J O Rear oS gl l S S— R
Fuse |Mineral Liguic) parsiin T ] 1
e el Bl
Carmarron o
|3 Papperminiol gl | | L 41
o | Olao-rosin | Msis lem sxtract 1 2 1

Ec}'.»f- § ko sie Y s :L‘ﬂ Identification of emulsion type

‘I"i'::Jh
misedhle 25w ait Lasise [Miscibility tesk: An emulsion will only @nwith a liquid that iscaniscibl@ with
g v continuous phase. Therefore an ofw emulsion is miscible with water. 3

its

B iy
y o 2 '11,_29 s w/o emulsion with an oil.
ol — -
e hyadme _I J‘ i

() '
e ~ayl «| Conductivity measurement
ly continuous phase will not,

conduct electricity, whilst systems with an oi
, Fehef -

:‘;Systems with an aqueous continuous phase will__>

ef Ue wie

o.r‘.g;,. canguct

Wl —» nel
& ot
g

ool
olw P IS] @e test) If an @ilsoluble dye)is used,[macroscopically o/w emulsions are L ik
FrPB UL 1Y & 2;:,'1. paler in colour than w/o emulsions and vice versa. If examined a4
a“_ﬂ-‘w microscopically, ar(_o/w]emulsion will appear as CMM on a ‘:1 Lt I
= ' colourless_background whilst a@/a)emulsion will ap_gﬂr__azﬁli_mlen-ﬁ e
-:__.5,@ 33-531.0-“ I

b\ ) AN globules against a coloured background.

q({,uau‘i—':ﬁlublﬂ « Important: Watch videos s
Sl iy i =R N
fesulin), Aye 1-"-:’*‘9 QP Cwba e (g
S| 2922 608 (LS5 2, fou 42

_cnl >O emulsion Jﬁ@ wis Oy
whrdeang, 755 24 3 S1Lks s,

We Peler Hm,., o /i,

Caloy" & aj| — o0

e e Coley le 88

'\.._.,—\.._\_\_ _H_\__\_E!fl:\“j.t -'.:_‘!.____,-_"
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o Methods %Som poundmg emm

® The conUm_ntal mct.hod is used to prepare l.he inii X

CDHQI o)

AEN guin’ t)rpc emulsifier (usu.:«ﬂll}r acama) Sl
® The primary emulsion, or emulsmn nucleus;, is

Formed FT'
portial 22 | Larts ml EParts watcﬂand "
® |n a?ﬁt‘c‘)’rtar dw 15].*’-“_&%11:}%
{ AN _. E 18 thOl'Onghl}’ welte €n t}le 2 arts
< e added all at u_u.v and the mixture is viggp, \P\w‘

es a tgtaclﬂng# sound

Led (ubuaﬂy 3-4 minutes).

Corrne ial :ﬁP D WA (/ !;J(\o\l\\ S\,
g

o mﬁ%
Me’gpods of compounding em ulsiong:

TT(2) English (WetGum) Methoa

® In this method mﬂwﬂ al@@;
® The 1 part gum is triturated wi

ith 2 parts water to form a

Tﬁtlcﬂaéek then the 4 parts oil is a dedu, in portions, whik

trituratin g

Gent.rall} speaL ing, the E glish-
a
Hi;:{’ perform successlully, e&PECla”}' w1Lh more ﬁ@ll;@ butm
",
4 result in a ' mulsion.

_® The ratio of ﬁmﬁnlﬂﬂ&lﬂzﬂnd onﬂ andmﬁ'ﬁg’

o wﬂ =~
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Methods of compounding emulsions:
3] BottleXForbes) Method- s i~/
. This method may be used to prepare emulsions of_'

or bleaginous substancesiof very low viscosities) It is 1f€t@

for very Yiscous oils since they cannot be sufficiently agitated in

Jbottle.  BHe= g DIl S50 LT el fay ()

» This method is amdﬁﬂi > S

g ot

@nepartpowderedacaciay(or othersgum) is placed ingardry,

) L‘@—ﬂd an{l Wu?fﬁffﬁﬁi} are addﬁd.The th‘l’le 5 naul.nl-é ﬁ_ﬁ_d?
horoughlysh e
aC_Ld..ﬁ_d alllat once, an
-imary emulsion forms.

» Ttis gpﬂﬂtilﬂiMM-zeﬂ initi of ti ﬁ!}?-_- um
ndeeilaremmixed) The ill tend to imbibetheswoil, and will
yna-oil-are T LXCC

hecomemﬂ@‘)f' i?;%ﬁ'?ufi\flr;ﬁ = _/
[ppalZ ) (54 -_,ﬁ_":;
T g MRl I e
— . . \
Methods of compounding emulsions:

aj’éfé_almnod

\

WhenGynthetic or n@ﬁ@s are used, the_previous

methods become meaningless

The most appropriate method for preparing emulsions from -
surfactants or o her non-gum emulsifiers is to begin by dividing
components into @ater soluble and 6il solublz components.

All oil soluble components are dissolved in the oily phase in(lone beaker
and all wa mponents are disso in_the water ina

[

Both phases (i.e. beakers) are heated to apErbxi;natelJ
water bath (the aqueous phase should be heated to a-few degre l

VI | ¥Y)

Tigher). ! :
) o i
is then added to the e de with stirring M
until the-product reaches room temperature. s =]
Theﬂi’“_“gg_@hm;ﬂ,sigm can be carried out in a beaker, mortar,

of blender.

B -/
_—__

1. To this, the required volume of wateris i

he mixture is shaken thorsughly @ the |“ri s

I5a)
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Methods of compoundlngm

(5)Auxiliary Methods

* Instead of, or in addition to, any of the recedip meg,
the pharmacist can usually prepare(an ‘E‘“_emﬁ
using an electric mixer or blender.) sl

e An EITI.UISIOTI prepal‘ﬁd bY_OthEI' method_a can alSo

unprmred by pasamg_u lhrough a }M&Umalh be | |
forces the emulsion through a very small orifjce redugy hlth ‘
dispersed droplet size to about 5 microns or less ‘

TS Or less,

® The formulation usually is improved in both stabj

li
(because droplet size is reduced) and acharancel Banancs
4 S,
T
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Methods of compounding emulsions:

>¢In.Situ Soap Method) _ pis-ciiur + Zgtm 2
| ) ; 4'::"
| My ey, B
° wo types of soaps develope by this method are alcium 3> e
soap} and §oft soa 9(olive oil soap). b :
. CQalciumysoaps are %70 emulsions that contain certain vegetable ET‘;%@ |
, oils, such asioleic acid, in combination with' limewater (synonym: - |

Calcium Hydroxide Solution, USP).
© They are prepared simply by mixing equal volumes of-theseil-and

limewater. The@mulsifying-agent=in\| this 'g@lagcegis

of th

e free fatty aci

N

Methods of compounding emulsions:
In Situ Soap Method

* A typical example of this emulsion 1$&Lﬂ1€Lrp,L_ﬁiellﬂmleni

o

- Calamine
>l = ) f/‘
- Zinc oxide 707 ot e lgph
A it
- Olive 0il ©0 —
e j Tl 2 e 00
- Calcium hydroxide solution i (o @i b v
- qsad 1000.0 mL ;"iﬁé ’
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e mmmmmmwmmmnammmahxx\
| €Mmulsion:

A dissolved and added'as.a solution to 1"

W) WA a—-—w@ (tlavors, pders, o Wshould
“et 3 be added i the produt‘w-‘fhﬂl%w

® e Small amounts of 011 soluble suhstancu(nay—%w

emulsion )
(Ve dny ﬂubbtmmlahtimmwt}’ of the

ctnulslgn (i E_iliqilgl) should be added to thC_I_lg_:ngﬂi of the
Process T —

C’I;. tolid —>  Shbon JO e

il € 0
() velatile s odfed once wlen I8 has G ooled ff“iu'g*)"‘??c“:'"?-_-\
(E“ Smal - ‘

NeorPoraked divety
\ Cqﬂ'ﬂl-j Subik Uy N A -.l..'hs ,.Jn bﬂ”

fednee Phgeg ~ 7 S

__—___\-.
Adding ingredients to a primary

emulsion:
Hicle
© = Vi % enhancerscan b@to apri

increase sta of the formulation

@ ® The cnhanccrs sho

|5
”?W drocollmds YNy
. o u$1

-

emulsi

mcnua,mls, .fa%‘alcohols, or fatty acids

’}\nsu%\Lj

— Sty el
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Adding ingredients to a primary

emulsion: S
R
o When all aqents have@an mcorporateﬂ) the emulsion should
be transfer leaﬁw ought to final volume

with water, ﬂuellho_@bgggiﬁe;i or blended to ensure uniform
distribution of ingredients. 7 :

o

i

—

& . : ; )
Adding ingredients to a commercially
pre are u S|On emuls; fire — 22 ,,.__g"
L il

6"1-44‘_9
(- @ils ang msoluble jpowders can be mﬂg{%ﬁ @into
Wg aéle_)and@@
@ Ifa Qarge amount ¢ fmsol ble powden)is being added a
i il) may be necessary that

@Esl; emiscible with o
\‘&_5_ u;io

Em Ve %\ intoWBe — ool & eytnal

B
v ! Pvias e,
e ~
@é . o o~ /| :
. !'__q-{‘j? —_— "LE’L LEIC*F“*S} uch,n\'
) ,r’\f / In Soluloe
Gr‘ . rﬂ
e
2
A

J
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Adding ingredients to a commercially
Prepared emulsion
S\
* With w/o emulsions (cont.): S S
5 U w ) - e \-Ln'ﬂhb-L,J_
@ Ifan agu{:nus soluble nm‘terial(ﬁbe El_ddEd: €xcess _e.lTlUlsiﬂer |
must be present 23S ol

® - For those w/0 emulsion that do not have ewﬁ% |

dﬁ%dl:litional emulsifier may have to be added
@ An

= 3queous solution may be added using@ pill tile)an
Watul3, but some may require heat

A Ueoms — 2CefS W gl e
> C}:ﬁi&%\-—-}ﬁqﬁn Hile % Erfqi-ux'lq\

q o - SPR W B, ;'3 Nae CXC ey
LS —
T T

Adding INgredients to a com mercially

b o ~—D) Levigating agents)for aqueous insol
T b5 L

=9

. =

‘s.‘__“—_ agents is already in.ﬂ&% Lo accomm te

prepared emulsion

® Witho/w emulsions:

uble substances shouldbe |

4o, Water miscible ag m&;ﬂleﬁb glycol, polyethylene
3—5—; ~  glycol, or alcoho]

ﬁ-'_:_;: f heat is used to incorporate = work quickly = be careful
Al = e : ===
" h¢”  notto =Yaparate water from the prodyct = stfl

@ Inmany commercial o/w emulsions,

sulficient emulsifying
the added oils or powders L
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Flavoring emulsions - ix exberad phase
3 ool

* Select it bﬂsﬁd_ml_lbﬂ_ﬂx.te_tna]_phase e w—ﬂij =,

* Flayoring oil can bemth eﬁlsiﬁerma water

miscible solvents as glycerin or ethanol

dade oy sl oo Uiyl

@0 Sl (@S Loy




