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In light of new results presented recently by Bates and co-workers [1], we have reanalyzed our data from our Letter
published in 2006 [2]. There, we found that the exchange kinetics of a series of diblock copolymer micelles follows a
logarithmic time dependence. In order to explain this behavior, we developed a model assuming that the kinetics is
dominated by unimer exchange and applying the scaling predictions for the expulsion rate constant by Halperin and
Alexander [3]. As this result gives a single exponential decay, we modified the expression by a Poisson distribution
function that takes into account the polydispersity of the core-forming polymer. Since the agreement with the experimental
data was only poor, we concluded that the polydispersity alone was not sufficient to describe the broad relaxation pattern.
However, for the calculation, the prefactor � of the activation barrier term within the scaling approach was simply set to 1.
At that time we did not consider the dramatic effect on the results of small changes of � due to the double exponential
dependence. Here we show that the logarithmic time dependence is obtained with a parameter � larger than 1. The time
dependence resulting from this change corroborates the critical effect of polydispersity on the exchange kinetics of
polymeric micelles.

Figure 1 shows kinetic data of polyðethylene-alt-propyleneÞ-block-polyðethylene oxideÞ (PEP1-PEO20) micelles in
water/DMF mixture. The solid lines represent fits obtained by the original expression for the activation energy but now

with a fitted prefactor�. Ea ¼ � � � � N2=3 � l2, where � denotes the interfacial tension,N the number of repeat units, and l
an effective segment length. In addition, to account for the temperature dependence, we have included an attempt time �

that scales with the friction coefficient �ðTÞ of PEP for a homopolymer melt [4]: � ¼ �0
�ðTÞ
�ð47Þ ð N

hNniÞ2=25, with hNni the mean

number of repeat units.
An almost perfect reproduction of the logarithmic decay of the experimental data is obtained with � ¼ 3:3 and �0 ¼

2:4� 10�7 s. While the latter value is a typical elemental time expected for polymer dynamics, the value of the prefactor�
still needs to be understood. If the core-forming polymer block would form a perfect sphere in the expulsion process, we

would expect a value of � ¼ ð4�Þ1=3 � 32=3 � 4:8. A smaller value may be an indication of a different polymer
conformation or interfacial effects due to, e.g., modifications of surface energy by the other block. However, this remains
to be further explored in future studies. Thus, from these results, we conclude that—deviating from our initial interpre-
tation—polydispersity of the core-forming polymers, although very low for polymers synthesized by living polymeriza-
tion, cannot be neglected for the description of the unimer exchange kinetics of diblock copolymer micelles.

This agrees with the main conclusion given by Bates and co-workers [1]. They found a corresponding logarithmic decay
in a system very similar to one of the three systems already presented in our letter. Their model considers in addition to
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FIG. 1. Chain-exchange kinetics of PEP1-PEO20 micelles in DMF/water solution. The lines represent simultaneous fits of the
modified original model.
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adapted prefactors, a slightly different activation energy term where the polymer chains were assumed to be completely
stretched in the expulsion process. This leads to an expression of Ea which is linearly dependent on N.

In summary, we state that our earlier erroneous dismissal of polydispersity as cause for the logarithmic kinetic time
dependence came due to neglect of the extreme sensitivity on the proper value of the prefactor �. However, to explain the
mechanism and the polymer conformations involved in the activated steps in the exchange process, which gives the exact
value of �, more investigation needs to be done.
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