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In vitro release experiments
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Controlled release of NAA into agueous solutions

Experimental

The in vitro release experiments with neat NAA and ZnAI-NAA-LDH were performed
in solutions with pH 4 and pH 7. The pH value of the solutions was kept constant during
the experiments by the addition of HNOz (0.15 mol-L™*) and NaOH (0.10 mol-L™1). The
suspensions of neat NAA and ZnAl-NAA-LDH were prepared by dissolving
1.0 x 1072 mg of neat NAA and 2.7 x 1073 mg of LDH, respectively, both in 0.1 L H20.
The amounts of NAA used in these experiments were equated.

The samples were kept under constant agitation at 80 rpm and 25 °C over 24 h. The
experiments were performed in triplicate. During the release process, aliquots of
5.0 x 1072 L of the samples were taken at predetermined time intervals and filtered
through quantitative filter paper. Then, the pH values were measured and if necessary
adjusted as described above. The amount withdrawn in the aliquots was replenished
keeping the volume constant. The amount of NAA released into the suspended

samples was determined by UV-vis spectrophotometry [1].

Results

The in vitro kinetic release profiles shown in Figure S1 do not fit the Higuchi model [2]
while the profiles shown in Figure S2 fit the Higuchi model [2]. Neat NAA and ZnAl-
NAA-LDH showed faster accumulated release rates in the first hour for both cases,
fitted to the model (t%° = 1.0 h) and not fitted to the model (t = 1.0 h), exhibiting a
difference in the profile of the curve but yielding the same release range. The
equilibrium for neat NAA was reached after 3 h (not fitted to the model) and (t°°=1.7 h)

(fitted to the model) for both pH values. ZnAl-NAA-LDH vyielded a slow and gradual
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release of NAA. The kinetic study showed that ZnAl-NAA-LDH exhibited lower release
values than neat NAA. In both suspension samples, pH 4 and pH 7, about 30% of the
intercalated NAA was released after t = 24 h (not fitted to the model) and t%°> = 5.0 h
(fitted to the model), while 60% of pure NAA was released in the same period for both

cases studied.
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Figure S1: Release profiles not fitting the Higuchi model at pH 4 and pH 7 for (a) neat

NAA and (b) ZnAl-NAA-LDH.
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Figure S2: Release profiles fitting the Higuchi model at pH 4 and pH 7 for (a) neat

NAA and (b) ZnAl-NAA-LDH.
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The results obtained here are similar to those obtained by Hussein et al. [1] using LDH
as a host matrix in aqueous solutions with different pH values. The authors described
that in aqueous solutions with low initial pH (adjusted by the addition of HNO3), the
high concentration of NOs™ ions resulted in the exchange of NAA ions by NOs™ ions
into the inorganic layers of the LDH. As a result, NOs™ ions were incorporated into the
ZnAIl-NAA-LDH interlayer space and, at the same time, the deprotonation of NAA in
the solution occurred to a smaller extent. When starting the experiment, the ion
exchange process is fast. When a larger species such as NAA is exchanged for a
smaller anion, such as NOs~, a decrease in basal spacing occurs and this phase
transformation hinders the further release of NAA. As the reaction goes on, smaller
and larger basal spacings coexist in the same crystal. As a result of this new phase, a
barrier forms between ZnAl-NAA-LDH and the aqueous solution and, consequently,
the released NAA rate for the aqueous solution is lower [1]. This is why the amount of
released NAA from ZnAI-NAA-LDH at pH 4 is greater than the released amount at pH
7. Figure S2b shows a material profile with the typical behavior described above. The
results were presented with data from the whole contact period of neat NAA and ZnAl-
NAA-LDH with the agueous solutions, where t%° = 5.0 is equivalent to a total time of

24 h.
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