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S1. Energy Dispersive X-ray Analysis (EDX) Results

Spectrum 1

Spectrum 1

Figure S1. EDX analysis of (a) ZIF-8 (5min, synthesis in water); (b) ZIF-8 (24 h, synthesis in water);
(c) ZIF-8 (5min, synthesis in acetone); (d) ZIF-8 (24 h, synthesis in acetone); (e) CIP/ZIF (0,007
mg/mg); (f) CIP/ZIF (2 mg/mg); (g) magnetic ZIF-8 and (h) magnetic CIP/ZIF (0.6 mg/mg).
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S2. Kinetic Models
52.1. Zero-Order Kinetic Model

The zero-order model, in terms of concentration, is described, in its linear form, by
Equation (S1)[1]:

Ct = CO + Kot (Sl)

Where C: represents the amount of drug released during time t, Co is the initial drug
concentration (usually 0), and Ko is the zero-order constant. In this model, drug release is
only a function of time and the process occurs at a constant rate independent of drug
concentration.

By plotting the experimentally measured concentrations (Ct) over time and linear re-
gression, it was possible to obtain the value of the zero-order constant (slope of the line).

52.2. First Order Kinetic Model

The first-order kinetic model, in its general form, states that the change in concentra-
tion with respect to time is dependent only on concentration [1]:

ac _
= =-KC (S2)

where C is the drug concentration and K is the first-order release constant. Differen-
tiating and linearizing the equation, the following expression can be obtained:

kit
2.303

(S3)

Where Q1 is the amount of drug released at time t, Qo is the initial amount of drug
dissolved, and ki is the first-order constant. Plotting logQ1 vs. time, it was possible to de-
termine the first-order kinetic constant, from the slope, which corresponds to K1/2.303.

52.3. Higuchi’s Kinetic Model

Higuchi's model, in its linear form, states that the amount of drug released is propor-
tional to the square root of time [1]:

Q =Kyt (54)

where Q is the amount of drug released and K is the Higuchi release constant. The
assumptions that must be followed for the use of the Higuchi model are:

- The drug-carrying matrix contains an initial concentration of drug much greater
than its solubility.

- Diffusion is unidirectional, because edge effects are negligible.

- The thickness of the drug dispenser is much greater than the size of the drug mole-
cules.

- The swelling or dissolution of the drug-carrying matrix is negligible.

- The diffusivity of the drug is constant.

Representing the experimental values of release with the square root of time, it was
possible to determine the values of the constant Ku by linear regression.
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52.4. Korsmeyer-Peppas” Kinetic Model

It is a semi-empirical model that establishes an exponential relationship between
drug release and time [1]:

fi =t =Kt (S5)

Moo

Where fi is the amount of drug released, M- is the amount of drug at equilibrium
(normally close to the amount of drug contained in the carrier material at the beginning
of the release process), Miis the amount of drug released over time t, K is the rate constant
and n is the release exponent (related to the release mechanism). Furthermore, when the
drug release process is characterized by an abrupt release at the beginning of the release,
the following equation was proposed:

L= Kt"+b (S6)

0

Where b is the “burst effect”.

Through non-linear regression using the Excel Solver tool, minimizing the squared
error between the experimental and modeled values, it was possible to determine the fac-
tors b and n, as well as the kinetic constant of the model.

S3. Simulated XRD Patter of Magnetite (FesO4)
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Figure S2. Simulated XRD pattern of pure magnetite (FesO4) obtained from the Open Crystallog-
raphy Database (COD), COD number: 9007644.
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