1. Carbohydrate materials, such as the natu-

rally occurring agents acacia, tragacanth,
agar, chondrus, and pectin. These mate-
rials form hydrophilic colloids, which,
when added to water, generally produce
o/w emulsions. Acacia is frequently
used in the preparation of extempora-
neous emulsions. Tragacanth and agar
are commonly employed as thickening
agents in acacia-emulsified products.
Microcrystalline cellulose is employed
in a number of commercial suspensions
and emulsions as a viscosity regulator to
retard particle settling and provide dis-
persion stability.

. Protein substances, such as gelatin, egg
yolk, and casein. These substances pro-
duce o/w emulsions. The disadvantage of
gelatin as an emulsifier is that the emul-
sion frequently is too fluid and becomes
more fluid upon standing.

. High molecular weight alcohols, such as
stearyl alcohol, cetyl alcohol, and glyceryl
monostearate. These are employed pri-
marily as thickening agents and stabilizers
for o/w emulsions of certain lotions and
ointments used externally. Cholesterol
and cholesterol derivatives may also be
employed in externally used emulsions to
promote w/o emulsions.

. Wetting agents, which may be anionic,
cationic, or nonionic. These agents contain
both hydrophilic and lipophilic groups,
with the lipophilic protein of the molecule
generally accounting for the surface activ-
ity of the molecule. In anionic agents, this
lipophilic portion is negatively charged,
but in the cationic agent, it is positively
charged. Owing to their opposing ionic
charges, anionic and cationic agents tend
to neutralize each other and are thus con-
sidered incompatible. Nonionic emul-
sifiers show no inclination to ionize.
Depending on their individual nature,
certain members of these groups form
o/w emulsions and others w/o emul-
sions. Anionic emulsifiers include vari-
ous monovalent, polyvalent, and organic
soaps, such as triethanolamine oleate, and
sulfonates, such as sodium lauryl sulfate.
Benzalkonium chloride, known primarily
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for its bactericidal properties, may be
employed as a cationic emulsifier. Agents
of the nonionic type include the sorbitan
esters and the polyoxyethylene deriva-
tives, some of which appear in Table 14.2.

The ionic nature of a surfactant is a
prime consideration. Nonionic surfac-
tants are effective over pH range of 3 to
10, cationic surfactants are effective over

jlele]CHP:3?2 HLB VALUES FOR SELECTED

EMULSIFIERS

AGENT HLB
Ethylene glycol distearate 1.5
Sorbitan tristearate (Span 659) 2.1
Propylene glycol monostearate 3.4
Triton X-15° 3.6
Sorbitan monooleate (Span 80) 4.3
Sorbitan monostearate (Span 60°) 4.7
Diethylene glycol monolaurate 6.1
Sorbitan monopalmitate (Span 409) 6.7
Sucrose dioleate 7.1
Acacia 8.0
Amercol L-101¢ 8.0
Polyoxyethylene lauryl ether (Brij 309) 9.7
Gelatin 9.8
Triton X-45° 104
Methylcellulose 10.5
Polyoxyethylene monostearate (Myrj 459) 11.1
Triethanolamine oleate 12.0
Tragacanth 13.2
Triton X-100° 13.5
Polyoxyethylene sorbitan monostearate 14.9
(Tween 60°)

Polyoxyethylene sorbitan monooleate 15.0
(Tween 80°)

Polyoxyethylene sorbitan monolaurate 16.7
(Tween 209)

Pluronic F 689 17.0
Sodium oleate 18.0
Potassium oleate 20.0
Sodium lauryl sulfate 40.0

4Cl Americas, Wilmington, Delaware.
PRohm and Haas, Philadelphia, Pennsylvania.
°Amerchol Corporation, Edison, New Jersey.

9BASF-Wyandotte Chemical, Parsippany, New Jersey.





