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Supplementary Materials:

Details of EPR analysis

Calculation of the rotational correlation time, Tr. The rotational correlation time, Tr, is relevant to the
spin probe’s molecular motion. For the EPR time scale there are two regimes, namely, the fast-motion

regime, Tr < 3x10? s, and the slow-motion regime, Tr>3x10 s. The rotational correlation time values,
Tr, were calculated through computer simulations in all cases. For the fitting process the initial given
values for the main magnetic parameters were: i) the tensor for the coupling between the electron
spin and the magnetic field gx, g and gz, values were 2.009, 2.006 and 2.003, respectively and they
were allowed to vary +0.001 and ii) the tensor for the coupling between the unpaired electron spin
and the nuclear nitrogen spin (In = 1), Ax, Ayyand Az values were 18, 18 and 93 MHz, respectively
(or 6.4, 6.4 and 32.0x10* T) and they were allowed to vary +20%. The Lorentzian and Gaussian
contribution to the EPR line shape was also considered during the simulation procedure using the
software parameters.

Calculation of the order parameter, S, and the hyperfine splitting constant, An. The S parameter value
was obtained directly from the spectral characteristics. The order parameter S provides a measure of
the spin probe’s arrangement in a supramolecular assembly and varies from 0 to 1, with 5=1 for the
completely ordered state and S=0 for the completely random state [25] The S parameter is calculated
as follows and as described elsewhere [26], [27]. Ax values are sensitive to the polarity of the
immediate environment in which the spin probe resides and are increased when the polarity of the

medium is increased, taking values from 17.50 x 10+ T in a polar environment to 14.00 x 104 T in a
non-polar environment [28], [29].
The S parameter is calculated from the following equation (2):

S=(A)-AL) / [Az- (1/2)(AxtAyy)] (Ano/AN) (2)
where A) corresponds to the half-distance of the outer maximum hyperfine splitting, 2Amax, and A. is calculated
from the following equations (3) and (4):

AJ_ = Amin + 14(1 - Sapp) (3)
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Sapp = (Amax - Amin)/[Azz - (1/2)(Axx+ Ayy)] (4:)

where Amin is equal to the half-distance of the inner minimum hyperfine splitting. Ano is the isotropic hyperfine

splitting constant for the nitroxide molecule in the crystal state:

ANo = (Axx + Ayy + Az)/3

An = (A)+2AL1)/3

The Ax, Ayy, and Az are the single-crystal values of a nitroxide spin probe, equal to 6.3, 5.8, and 3.6 10T,

respectively.

Rotational corellation time, z_, ns
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Figure S1. Plots of rotational correlation time, 7r, vs water content of Systems A, B and C for the
different spin probes used; (x): Hydroxy-TEMPO embedded in HPMC MBGs through the
microemulsion; (0): Hydroxy-TEMPO embedded in HPMC MGBs through the HPMC/water mixture;
(A): 5-DSA in HPMC MBGs; (0): 16-DSA in HPMC MBGs; (m): 5-DD in HPMC MBGs.
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Figure S2. Plots of hyperfine splitting constant, Ax, vs water content of MBG Systems A, B and C for
the different spin probes used. (x): Hydroxy-TEMPO embedded in HPMC MBGs through the

microemulsion; (0):

Hydroxy-TEMPO embedded in MGBs through the HPMC/water mixture; (A ):

5-DSA in HPMC MBGs; (0): 16-DSA in HPMC MBGs; (m): 5-DD in HPMC MBGs. (0):10-DND in

HPMC MBGs.
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Figure S3. 12-doxyl methyl stearate (12-DMS) spectra in: (a) AOT microemulsion wo=15;(b) System
A; (c) System B; (d) System C; The arrows show increasing immobilization as the water decreased
(broadening and splitting in the low field - splitting in the high field).
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Figure S4. 5-doxyl decane (5-DD) spectra in: (a) AOT microemulsion wo=15; (b) System A; (c) System
B; (d) System C; black line experimental, red line simulation; for each spectrum are reported the 7z, S

and An values.
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