Colloidal Dispersion: Gel and Magma
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A colloidal dispersion 1s a system in which particles of
colloidal size of any nature (e.g. solid, liquid or gas) are

dispersed in a contmuou%hase &f a different composition
(or state). 28y disperged e

Dispersion containing particles in the colloidal range (falling
betwee nd 0.5 pm), are termed colloidal

dispersions such as\ Magmas and gels.

If the disperse phase interacts appreciably with the dispersion
medium, it is said to be W eaning solvent loving. [f
the degree of attraction is small, the calloid is termed

lyophobic,? solvent hating. I &fm =y
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* lyophilic colloidal systems are easier to prepare and have greater stability.

® These terms are more suitably used when reference is made to the specific dis spers ion
medium, for a single substance may be lyophobic with respect to one dispersion medium
and lyophilic w 1(h respect to another.
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* For instance, starch is lyophilic in water but lyophobic in alcohol.
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Colloidal Dispersion

Lyophobic colloids are generally composed of
inorganic particles. When these are added to the
dispersing phase, there is little if any interaction
between the two phases. 50T ey bebs L
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Unlike lyophilic colloids, lyophobic materials do not
spontaneously disperse but must be encouraged to do
so by special individualized procedures. Their addition
to the dispersion medium does not greatly affect the
viscosity of the vehicle
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Colloidal Dispersion

Terms such as hydrophilic and hydrophobic, which are
more descriptive of the nature of the colloidal property,
have therefore been developed to refer to the attraction
or lack of attraction of the substance specifically to
water
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Classification of colloidal system

Hydrophilic colloi S

H‘otc( e /oll i[;. Molecules have affinity for water and become
= hydrated when they are dispersed in water

drated c ' nd increase the

viscosity of the system

improve stability by reducing interaction ~<'.'a<,

; . e Jy.s .
“between particles and their tendency fo settle . ° e

ﬁey possess a-net surface electrical charge ~j;”f*’
(that depend on chemical pr les & the™ ™
system) they Wilf}épel other charged particles

and thus reduces the likelihood that particles will
adhere to one another and settle




Classification of colloidal system

Hydrophilic colloid
acacia
Methylcellulose
Proteins (gelatin & albumin)
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<s1 Hydrophobic colloid
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Has little or no affinity for water molecules

- Produces no change in system viscosity
- The particles may carry a charge

They maintain their dispersion in the medium as a

result of mutual repulsion of like charges and
Brownian movement < &5’“/?«}—‘ Cale, Islp

E.g. of hydrophobic colloids®ba=sr 25

Silver iodide SEPFEN(|
Sulfur
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Negative charge




H dro]ehobic colloids
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frr 09 S Charged particles may be by adding 1ons of
-’3’:*”)’ the opposite charges to the dispersion medium
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The neutralized particles cling together larger particles

aggregatc ma Ipitate -
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Properties of Colloids
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s, Scattering of a light beam directed through the
»=%> medium (Tyndall effect):\ .
Y ) (2o >

CDII';M . . . - ‘e
sstens 1ts magnitude 1s a result of the size and number of

Can be used to determine the molecular weight, size,

and shape of the colloids ‘ i

e la Brownian movement: result from bombardment of

=_~ ( -
the-colloidal particles by-molecules of the dispersion

medium (< 5 microns) only i partic/es

The presence of a charge on the colloidal particles
gives them electrical properties: thus when exposed
to an electrical potential colloids can be forced to
migrate toward the electrode of opposite charge
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The Tyndall effect, also known as Tyndall scattering, is light scattering by

particles in a colloid or particles ina pension. Itis named after the
thcentury physicist John Tyndall -_ @
colloid solution
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light

A beam of light shining toward the solution and the colloid. The light particles are
suspended when passing through the colloid's large particles, but not when passing
through the solution's smaller particles.
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A solution ’ A colloid ' Torch
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True solution Colloidal sol
(No scattering (Scattering of
of light) light)

\___ Electrophoresis: /
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Properties of Colloids
4. Colloids do not pass throuw
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membrane:
’_\

S el ar bl il o D& = _a0¥



vt A Mo, o)

Cﬂj:;::;ghen aﬁ)_aMl}lispersion W\
sac and submerged into water, water molecules wi

enter the sac to dilutethe albumin dispersion that

cannot diffuse out

This principle explains the role of human serum
albumin in maintaining the osmotic pressure of blood

This principle is in the kidney too: ions and small
molecules are filtered while serum protein are retained
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Gels
Gels are defined as semisolid systems consisting of
dispersions made up of either small inorganic particles |

o large organic molecules enclosing and
M= interpenetrated by a liquid.
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Gels are also deﬁned as $em1 rlgld }dgstems in which

the moLmqa‘%of t/be dl?)f__'smg medium s m
1

by an 1nterlg§:1ﬂng tlgge mensional network of
partlcles or solvated macromolecules of th ersed
phase.
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3.0¢ © Gels alsg aredefined as a substantlallm
S rosslinked system, which exhibits no when in
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Gels R
Gels are Llsfful as liquid formulations in oral, opthalmic,
nasaII ‘topical, vaginal, and rectal administration

Are made by using substances called gelling agent
d:bd L) -
Gelhng agent 1 unde dgo extens1ve cross-linking or
- =
enlargement When ssolved or dispersed in the
dispersing medium

This cross linking increases the viscosity of the
dispersing medium and also restricts its movement

ouh
Gels
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By Weight@e mostly liqanl’ yet they behave
likesolids due to a three dimensional cross-hnked

network within the llqu—}d“ - ~
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o ooa Itis tthuhm the fluid that give a gel its
=% - structure (hardness) and contribute to the adhesive

=l stick.
a4 —

- So gels are actually mixtures containing a solid skeletal

structure which letely ensnares liquid inside its
structure —
222 structure
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Hydrophobic interactions are favored at higher temperatures, thus forming
junction zones, which produces a gel
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Gel’s classification

TABLE 14.4 GENERAL CLASSIFICATION AND DESCRIPTION OF GELS

dl <t

CLASS DESCRIPTION EXAMPLES
inorganic €] Usaly owo-phase sytemsh| u
remmg 1530 & magma
vy L S e |
{.
fhase sﬂ)«dm-em Organic hydrogels Pecm paste, Tragacanth jelly
Natural and synthetic gums Methykellulose, sodium carbaxymethyicellulose, Pluronic
Inorganic hydrogels Bentonite gel ( 10%-25%), Veegum, silica
Is Hydrocarbon type Petrolatum, mineral oil/ polyethylene gel (Plastibase)
Animal, vegetable fats Lard, cocoa butter
S L ”_}-‘:\' Soap base greases Aluminum stearate with heavy mineral oil ged
B Hydrophilic organogels Carbowax bases (PEG ointment)
Hage Polar

Nonionic
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1/Two Phase system |- Zlll oo Ml
w7, When the gel mass consists of floccules of small,

- Two phase systems are thixotropic (semi solid on

(fjd}j Flayy S el J&f_ﬂ
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Gel’s classification:
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distinct particles, the gel is classified as a two-phase

syste,m—andWa magma or a ili (e.g.

milk of magnesia, aluminum hydroxide gel, b
magma) -

Seell

standing but liquefy when shaken)
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S } - Single phase gels made from synthetic or natural
” [ macromoleculesare calle

lepdics

2. Single Phase system

[ 4 1 o . 1 P I — 0 ., .
- If the gel does not appear to tave discrete particles it is\
4 Y;\/—’_.
called a one-phase system

- Single phase systems contain linear or branched

N ¢

polymer macromolecules that dissolve in water and

€ no apparent boundarymw

- Macromolecules are classified as natural polymers (e.g. _ |

_tragacanth), semisynthetic cellulose derivatives (e.g. /

methylcellulose), or synthetic polymers (e.g. carbomer
olymers)




mucilage
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Bentonite Magma, NF

Bentonite magma is a preparation of 5% bentonite! a

S~ ——— 1 .

native colloidal hydrated 2 in purified
water. It may be prepared mechanically-in a blender
with the bentonite added directly to the purified water
while the machine is running, or it may be prepared by
sprinkling the bentonite, in portions, upon hot purified
water, allowing each portion to become thoroughly
wetted without stirring before another portion is added.
By the latter method, the mixture must be allowed to

stand for 24 hours before it may be stirred. The

standing period ensures complete hydration and
swelling of the bentonite.
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ani Ay luminum Hydroxide Gel, USP

- A gelatinous precipitate composed of insoluble
aluminum hydroxide and the hydrated aluminum oxide

- To the gel, the USP permits the addition of peppermint
oil, glycerin, sorbitol, sucrose, saccharin, or other
flavorants and sweeteners as well as suitable
antimicrobial agents.

- This antacid preparation is white and viscous.

It 1s effective in neutralizing a portion of the
gastrichydrochloric acid and by virtue of its gelatinous,
viscous, and insoluble character, coats the inflamed

Refer to USP Monographs Aluminum Hydroxide Geland perhaps
ulcerated gastric surface, and 1s useful in




http://www.pharmacopeia.cn/v29240/usp29nf24s0 m21 00.htmithe
treatment of hyperacidity and peptic ulcers. The main
disadvantage to its use is its constipating effects.

ocoumam

WINT FLAVOR
Aluminum

Hydroxide
Gel, USP
ANTACID
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) L‘/}Q Fluocinonide Gel, USP, an anti-inflammatory
corticosteroid,

J k)ﬂ Tretinoin Gel, USP, stimulates epidermal cell turnover,
causes peeling, and 1s effective in the treatment of acne.

C( lﬁd Erythromycin and benzoyl peroxide topical gel
(Benzamycin Topical Gel,
Dermik Laboratories)

NOC 43470-245-45

458 Tretinoin Gel, USP

............... Net Wt 45 grams
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Common gelling agents:
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common Propertles s

If the gelhng_agent 1s added to the dlspersmg

Ls LaJ]
medium tog re rapldly the agents t):cénd to clump layer
\yltﬁjﬁ/gqﬁ\ed surface that s more difficult for the
med’) uin to hydrate

oo ¢ 2=—J Some compounding techniques to minimize the
&\
7

Eioblem oAl dak s
SM/\MS into the vortex of the rapldly
stirring medium

_ sturing medium
15l Levigate the powder with a water miscible

nonsolvent such as absolute alcohol or propylene

f"%

glycol /
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Common gelling agents:
— a7
Use a blender to mix the powder and solvent
homogenously -

common properties

2. Some gelling agents are more soluble in cold water
than in hot water 2 5 C}Q)W

c.g. Al o 5 sWane
- methylcellulose and poloxamers have better solubility
in cold water

- Bentonite, gelatin, and sodium carboxymethylcellulose
are more soluble in hot water

Carbomers, tragacanth, and alginic acid gels are made
with tepid water
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Common gelling agents:
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Common gelling agents:

common properties

/% 3.Some gelling agents (e.g./carbomers)) require a
Js 23 “neutralizer” or pH adjusting chemical to create the

el after the gelli nt has been wetted in the

dispersing medium

4.Most gelling agents require 24 to 48 hours to
completely hydrate and reach maximum viscosity and
clarity

5.Gelling agents commonly are used in concentrationsof
0.5-2% but some may be used up to 10%

Lo Al gal
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Common gelling agents;
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6.1t is easier to add the active drug before the gel
isformed if the drug doesn't interfere with the gel
formation

Carbomers

Carbomer is a generic name for a family of polymers
known as Carbopol®« s = ¥l
1950

acids, They are dry powders with high bulk density

ok ,
%Ok{‘fﬁ" acidic aqueous solutions (pH around 3)

Thicken at a higher pH (5 or 6) swell as much as
,000 times their original volume

+gkl‘/g and {n,’% ‘ID’L/
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Common gelling agents:

A neutralizer (e.g sodium hydroxide, triethanolamine)

——1s added to increase the pH




Selected Carbomers:

Polymer - I .
Name Viscosity Properties
e
Q) Carbopol® 3,000 Effective in low concentrations and will provide a low
910 7,000 viscosity formulation.
L oGue —
)
Carbopol® 30,500 Effective in thick formulations such as emulsions,
934 39,400 suspensions, sustained-release formulations, transdermals,

and topicals.
Forms clear gels with water.

Carbopol® 29,400 Same properties as 934, but intended for pharmaceutical
934P 39,400 formulations.

"P" = highly purified product

Carbopol® 40,000 Effective in thick formulations, very good clarity in water or
940 60,000 hydroalcoholic topical gels.
Forms clear gels with hydroalcoholic systems.

Carbopol® 4,000 Produces low viscosity gels, very good clarity.
941 11,000

*0.5% solution, p
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Common gelling agents:

Cellulose derivatives  stsuezz,

- Methylcellulose, hydroxyethylcellulose,
hydroxypropyl cellulose, hydroxypropylmethyl
cellulose, and carboxymethyl cellulose)

All of the cellulose derivatives excep\cﬁarboxymeth;[i;

cC —

cellulose maintain the viscosity of the gel over a wide
J= <~ \pH range (3-11)/. |CMC can maintain the viscosity

p =N Wt L
Ju\s (osly between pH 7-9 CaVboxJM(‘Hij,y ceffulese
Yl The addition of salts to medium reduces the ability of

“cellulose to hydrate B
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Common gelling agents:

uronic PP

Are copolymers of polyoxyethylene and
polyoxypropylegge\ 5 T o

They forms W conc. ranging from

oS> 7”/}3\( S\
- Liquids at cool temp and gels at room or body temp.

- PLO gel: look it up
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Packagifg™ freeziw -

Gels generally are stored in tight (o
containers at refrigerated or room
temperature

- Patients prefer gels that appear clear,

water washable, sparkle, water
@ble, and greaseless
\

- Tubes, jars, squeeze bottles, pump

dispensers
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<14 & sewshrinkage,

Observing formulations for evidence
of ol dbzs LA 7 BN

TABLE 11.2: Com
u' 3

instability:
- Gels should be
observed for

g slar¥)

separation of
liquid,
discoloration, and
microbial
contamination

) Preservatives|are recommended for

gels vl a sl

’
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- Carbomer polymers are quite
hygroscopic store
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