dispersions are sensitive to pH changes
because of the carboxylate group. The viscos-
ity of the product falls markedly below pH 5
or above pH 10.

Colloidal silicon dioxide can be used with
other ingredients of similar refractive index
to prepare transparent gels. Colloidal silicon
dioxide adsorbs large quantities of water
without liquefying. The viscosity is largely
independent of temperature. Changes in pH
may affect the viscosity: It is most effective at
pH values up to about 7.5. Colloidal silicon
dioxide (fumed silica) will form a gel when
combined with 1-dodecanol and n-dodecane.
These are prepared by adding the silica to the
vehicle and sonicating for about 1 minute to
obtain a uniform dispersion and sealing and
storing at about 40°C (140°F) overnight to
complete gelation. This gel is more hydro-
phobic than the others.

Gelatinis dispersed in hot water and cooled
to form gels. As an alternative, moisten the
gelatin with about three to five parts of an
organic liquid that will not swell the poly-
mer, such as ethyl alcohol or propylene gly-
col, followed by the addition of the hot water
and cooling.

Magnesium aluminum silicate, or Veegum,
in concentrations of about 10% forms a firm
thixotropic gel. The material is inert and has
few incompatibilities but is best used above
pH 3.5. It may bind to some drugs and limit
their bioavailability.

Methylcellulose is a long-chain substituted
cellulose that can be used to form gels in con-
centrations up to about 5%. Because meth-
ylcellulose hydrates slowly in hot water, the
powder is dispersed with high shear in about
one-third of the required amount of water at
80°C to 90°C (176°F to 194°F). Once the pow-
der is finely dispersed, the rest of the water
is added cold or as ice with moderate stir-
ring to cause prompt dissolution. Anhydrous
alcohol or propylene glycol may be used to
prewet the powders. Maximum clarity, full-
est hydration, and highest viscosity will be
obtained if the gel is cooled to 0°C to 10°C
(32°F to 50°F) for about an hour. A preserva-
tive should be added. A 2% solution of meth-
ylcellulose 4,000 has a gel point about 50°C
(122°F). High concentrations of electrolytes
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will salt out the macromolecules and increase
their viscosity, ultimately precipitating the
polymer.

Plastibase, or Jelene, is a mixture of 5% low
molecular weight polyethylene and 95%
mineral oil. A polymer, it is soluble in min-
eral oil above 90°C, close to its melting point.
When cooled below 90°C, the polymer pre-
cipitates and causes gelation. The mineral oil
is immobilized in the network of entangled
and adhering insoluble polyethylene chains,
which probably even associate into small
crystalline regions. This gel can be heated to
about 60°C (140°F) without substantial loss
of consistency.

Poloxamer, or Pluronic, gels are made
from selected forms of polyoxyethylene-
polyoxypropylene copolymers in concentra-
tions ranging from 15% to 50%. Poloxamers
generally are waxy white free-flowing
granules that are practically odorless and
tasteless. Aqueous solutions of poloxamers
are stable in the presence of acids, alkalis,
and metal ions. Commonly used poloxam-
ers include the 124 (L-44 grade), 188 (F-68
grade), 237 (F-87 grade), 338 (F-108 grade),
and 407 (F-127 grade) types, which are freely
soluble in water. The “F” designation refers
to the flake form. The “L” designation refers
to the liquid form. The trade name Pluronic is
used in the United States by BASF for phar-
maceutical and industrial grade poloxamers.
Pluronic F-127 has low toxicity and good sol-
ubilizing capacity and optical properties, and
it is a good medium for topical drug delivery
systems.

PVA is used at concentrations of about
2.5% in the preparation of various jellies that
dry rapidly when applied to the skin. Borax
is a good agent that will gel PVA solutions.
For best results, disperse PVA in cold water,
followed by hot water. It is less soluble in the
cold water.

Povidone at the higher molecular weights
can be used to prepare gels in concentrations
up to about 10%. It has the advantage of being
compatible in solution with a wide range of
inorganic salts, natural and synthetic resins,
and other chemicals. It has also been used to
increase the solubility of a number of poorly
soluble drugs.





