Detergents Properties and Applications

Detergents are water-soluble, surface-active agents composed of a hydrophilic head group and a hydrophobic or lipophilic tail group. Due
to their amphiphilic character, detergent molecules aggregate in solution to form micelles. They can also align at aqueous/non-aqueous
interfaces, reducing surface tension, increasing miscibility, and stabilizing emulsions.
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**CMC in water at 20-25 °C
Detergent Categories Nonvd, Ifol Although not d , these reagents possess hydrophilic groups similar to Physical Properties HLB is the hydrophile-lipophile balance. It defines the hydrophilic character of the detergent. A low HLB favors

In order to help choose a detergent for a particular application, detergents have been grouped into four categories,
based on the nature of the hydrophilic head group:

Nonionic  Gentle detergents used for solubilizing proteins while maintaining native subunit structure, enzymatic
activity, or other functions.

Anionic  Strong that often c disrupt cell and fully denature proteins. They are
sensitive to pH, ionic strength and the nature of the counterion and can interfere with charge-based analytical
methods.

Cationic Strong detergents with properties similar to those above for anionic detergents. These are used
in DNA purification, as surfactants in drug/vaccine delivery systems and in cleaning and disinfecting applications.

Zwitterionic Electrically neutral detergents that not only protect the native state of proteins but also prevent
non-specific aggregation. They are often useful alternatives to nonionic detergents in ion-exchange, electrophoresis,
and isoelectric focusing.

those of zwitterionic detergents but with much shorter hydrophobic chains. They may improve the yield of membrane
proteins when used with detergents and reportedly prevent aggregation of denatured proteins.

CMC is the critical micellular concentration, the concentration at which micelles begin to form (i.e. the maximum
monomer concentration). It should be noted that micelles cannot form, even above this concentration if the tempera-
ture is too low. The minimum temperature for self-aggregation is called the critical micellar temperature (CMT). The
lower the CMC, the more stable the micelle and the more slowly molecules are incorporated into or removed from the
micelle. CMC values are a guide to detergent hydrophobic binding strengths. The higher the CMC, the weaker the bind-
ing and the easier the removal of the detergent, such as by dialysis.

Aggregation Number is the average number of monomers in a micelle. A low aggregation number and high
CMC favor removal by dialysis.

removal of the detergent by reverse-phase chromatography.

Cloud point temperature is the temperature at which a detergent solution begins to look cloudy due to aggregation
into larger structures that scatter light. The cloud point phenomenon interferes with applications that require optical
clarity, but can be used to advantage in removing a detergent from aqueous solution.

Cloud Point temperature is the temperature at which a detergent solution begins to look cloudy due to aggre-

gation into larger structures that scatter light. The cloud point phenomenon interferes with applications that require
optical clarity, but can be used to advantage in removing a detergent from aqueous solution.
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