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Surfactants as Chaotropic Agents in Protein Systems

Surfactants are routinely incorporated into protein for-
mulations to 1) solubilize hydrophobic proteins or 2) to
act as chaotropic agents against protein aggregation.
The chaotropic effect is a result of entropically favor-
able protein-surfactant binding, as opposed to inter-pro-
tein association or aggregation.

The sample examined in this study is a partially un-
folded derivative of a parent compound that is currently
in clinical trials as a treatment for neurological disor-
ders. Versions of this derivative have been successfully
used in the past to combat both neurological and vene-
real viruses. Due to forthcoming patent applications,
the names of the compounds cannot yet be released.

Because of its partial denaturation, the derivative has a
tendency to aggregate in aqueous solution. This aggre-
gation can be minimized however, by the inclusion of
surfactants in the drug formulation. The effects of de-
tergent on the aggregation of the derivative were ex-
amined using a DynaPro MS200. Figure 104-1 shows
the distribution of radii for the parent compound (B),
the derivative (J), and the derivative with detergent (H).
In contrast to the high polydispersity observed for the
derivative, Figure 1041 indicates that the derivative-de-
tergent sample is monodisperse.  On the other hand,
the results also indicate that the derivative-detergent
sample is larger than the parent compound.

The total intensity results for the derivative and the de-
rivative-detergent are shown in Figure 104-2.  For par-
ticles much smaller than the wavelength of the incident
light, the molecular weight (MW) and concentration (C)
dependence of the scattering intensity at low particle
concentration can be described as shown in the equa-
tion below, where K’ is a constant.

                                 I = K’(C)(MW)

As evident in Figure 104-2, the intensity for both samples
is linear with concentration, implying that the molecular
weight is independent of dilution. These results suggest
that static light scattering could be used to determine
the molecular weight of the samples. The static results
for the derivative-detergent sample are shown in Fig-
ure 104-3.

The static results indicate a MW of 28 kDa for the
derivative-detergent sample. This MW is consistent with
gel electrophoresis data which indicates that the de-
rivative is a trimer of 7.8 kDa parent protein in the pres-
ence of the detergent.


