
Detergents have been characterized in solution by a
variety of methods, including surface tension measure-
ments, light scattering, gel permeation chromatography,
and fluorescence and absorbance spectroscopy. Spec-
troscopic methods depend on spectral changes of a
probe molecule which is able to intercolate into a mi-
celle structure upon its formation. Unfortunately, such
a perturbation in a detergent system can easily influ-
ence the CMC and aggregation number. Matrix adsorp-
tion can be problematic in GPC approaches, and sur-
face tension measurements are generally time consum-
ing and tedious to perform. Light scattering on the other
hand, has the advantages of being non-perturbing, rapid,
and easy to perform.

The DynaPro-MS200, configured with a 90o scattering
angle and an 830 nm solid state diode laser, was used to
determine the CMC value for Triton X-100 in the ab-
sence of salt.  All measurements were made using a 45
mL quartz cuvette, after filtering the sample through a
Protein Solutions MicroFilter assembled with a 0.1 mm
Whatman Anodisc filter.

Figure 101-1 shows the total scattering intensity and
apparent hydrodynamic radius as a function of surfac-
tant concentration for the TX100 system. As seen here,
there is a marked deviation in the slope of the intensity
curve at ~0.27 mM. Concomitant with an increase in
scattering intensity is the detection of a particle with an
effective radius of ca. 3.8 nm, indicating the formation
of micelles for TX100 concentrations > 0.27 mM.

A comparison of the properties of TX100 micelles de-
termined using various instrumental techniques is shown
in Table 1, where N is the aggregation number.  In the
dynamic light scattering technique (DynaPro), the mo-
lecular weight of the TX100 micelle was estimated us-
ing a MW vs. RH calibration curve constructed from
globular protein standards, a feature incorporated into
the DYNAMICS software package in DynaPro in-
struments (see Figure 101-2).  As evident in Table 1,
the CMC, MW, and aggregation numbers determined
using the DynaPro are consistent with those determined
using fluorescence and ultracentrifugation techniques.

Figure 101-2: MW Calculator from DYNAMICS
software package.

By simultaneously providing total scattering intensity,
hydrodynamic radius, polydispersity, and estimated
MW as a function of surfactant concentration, the
DynaPro enables one to study CMC, aggregation
number, size, and system homogeneity. Its ease of use
and applicability to a wide range of solution phenom-
ena, without the introduction of system perturbation,
gives it an appealing advantage in the exploration of
macromolecular interactions in solution.Figure 101-1: Influence of TX100 concentration

on the radius (J) and total scattering intensity (B).
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