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Hydrotalcite-like compounds are often used as host structures for intercalation of various anionic

species. The product intercalated with the nonionic, water-soluble pharmaceuticals paracetamol, N-(4-

hydroxyphenyl)acetamide, was prepared by rehydration of the Mg–Al mixed oxide obtained by

calcination of hydrotalcite-like precursor at 500 1C. The successful intercalation of paracetamol

molecules into the interlayer space was confirmed by powder X-ray diffraction and infrared spectro-

scopy measurements. Molecular simulations showed that the phenolic hydroxyl groups of paracetamol

interact with hydroxide sheets of the host via the hydroxyl groups of the positively charged sites of

Al-containing octahedra; the interlayer water molecules are located mostly near the hydroxide sheets.

The arrangement of paracetamol molecules in the interlayer is rather disordered and interactions

between neighboring molecules cause their tilting towards the hydroxide sheets. Dissolution tests in

various media showed slower release of paracetamol intercalated in the hydrotalcite-like host in

comparison with tablets containing the powdered pharmaceuticals.

& 2011 Elsevier Inc. All rights reserved.
1. Introduction

Hydrotalcite-like compounds, which are known also as layered
double hydroxides (LDHs) or anionic clays, represent a class of
synthetic layered materials with a chemical composition
expressed by the general formula [MII

1�xMIII
x (OH)2]xþ

[An�
x/n � yH2O]x� where MII and MIII are divalent and trivalent metal

cations, respectively, An� is an n-valent anion and x ranges
usually between 0.20 and 0.33. The ordering of hydroxide layers
is similar to that of brucite, Mg(OH)2, where each magnesium
cation is octahedrally surrounded by six hydroxyl groups and the
adjacent octahedra share edges to form infinite sheets. In the
hydrotalcite-like compounds, the MII/MIII isomorphous substitu-
tion in octahedral sites of the hydroxide sheets results in a net
positive charge, which is compensated by anions localized
together with water molecules in the interlayer. A weak bonding
between the interlayer anions and hydroxide sheets is character-
istic for these materials and the anions can be exchanged under
suitable conditions. Therefore, the hydrotalcite-like compounds
are often used as host structures for intercalation of various
anionic species, especially the organic ones [1].

Hydrotalcite-like compounds can be prepared by various
techniques. The most common method is coprecipitation, when
solutions of MII and MIII salts react with an alkaline solution. Other
ll rights reserved.

ovanda).
methods such as precipitation from ‘‘homogeneous’’ solution
(urea method), induced hydrolysis, salt-oxide method, hydrother-
mal synthesis, or sol–gel method have been also reported [1–3].
The direct synthesis of a desired product is often not possible and
other methods have to be applied for intercalation of anions into
the host structure. Coprecipitated products containing easily
exchangeable anions (e.g., NO3

� or Cl�) are commonly used as
precursors in anion exchange reactions. An alternative procedure
is rehydration of mixed oxides obtained after thermal decom-
position of the products containing volatile interlayer anions (e.g.,
CO3

2�). Such mixed oxides prepared at moderate heating tem-
peratures can be rehydrated in aqueous solutions; the rehydra-
tion results in reconstruction of the layered structure containing
intercalated anions from the solution. The versatility in chemical
composition and physical–chemical properties of hydrotalcite-
like compounds offer a great variety of applications of these
materials, e.g., in heterogeneous catalysis, adsorption and decon-
tamination processes, polymer processing, or in the preparation
of new inorganic/organic hybrid materials [1,4,5].

Hydrotalcite-like hosts intercalated with pharmaceuticals or
bioactive compounds can be very promising in various medical
applications [6,7]; the intercalation of some nonsteroidal anti-
inflammatory drugs [8–12], antihypertensives [13], antiparkinso-
nics [14], antibiotics [15,16], anticancer drugs [17–19], vitamins
[20], or DNA fragments [6,21–24] has been reported in the last
decade. The hydrotalcite-like hosts are nontoxic and biocompa-
tible, and the intercalated substances are more stable to chemi-
cal, thermal, and light degradation. The active substances are
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intercalated mostly as water-soluble anions of carboxylic acids.
By contrast, great numbers of active substances are nonionic or
poorly soluble in water and common methods used for prepara-
tion of intercalated hydrotalcite-like compounds such as direct
coprecipitation, anion exchange in aqueous solutions, or rehydra-
tion/reconstruction cannot be applied. Some hydrophobic drugs
were intercalated after interaction with cholate micelles [16,19,25] or
formation of complex with b-cyclodextrin [26,27]. Various sugar/LDH
nanocomposites were obtained when non-ionized sugar molecules
were intercalated into Mg–Al and Zn–Al LDH hosts during rehydra-
tion of calcined hydrotalcite-like precursors [28,29]. Rehydration
reaction in water–ethanol solvent was used also for intercalation of
nonionic drug camptothecin [30].

In the present work the preparation of Mg–Al hydrotalcite
intercalated with paracetamol is reported. Paracetamol, N-(4-
hydroxyphenyl)acetamide, is widely used as analgesic and anti-
pyretic pharmaceuticals. It is soluble in water but after dissolu-
tion it does not form anions. The product obtained by rehydration
reaction was characterized by powder X-ray diffraction and
infrared spectroscopy; the molecular modeling was used to
describe the arrangement of paracetamol molecules in the inter-
layer space. Dissolution tests were carried out to study the drug
release in various media.
2. Experimental

2.1. Sample preparation

Magnesium nitrate, Mg(NO3)2 �6H2O, aluminum nitrate,
Al(NO3)3 �9H2O, sodium hydroxide, NaOH, and paracetamol (4-
acetamidophenol, Sigma-Aldrich) were used as purchased. Carbo-
nate-free distilled water was used for preparation of solutions and
washing the obtained products. The Mg–Al–NO3 hydrotalcite-like
precursor was prepared by coprecipitation under nitrogen. An
aqueous solution (450 ml) of Mg and Al nitrates with Mg/Al molar
ratio of 2 and total metal ion concentration of 1.0 mol l�1 was
added with flow rate of 7.5 ml min�1 into 1000 ml batch reactor
containing 200 ml of distilled water. The flow rate of simulta-
neously added NaOH solution (3 mol l�1) was controlled to
maintain the reaction pH¼9.570.1. The coprecipitation was
carried out under vigorous stirring at 75 1C. The resulting suspen-
sion was stirred under nitrogen for 2 h at 75 1C; the product was
filtered off, washed thoroughly with distilled water, and dried at
105 1C. The dried sample was heated at 500 1C for 4 h in air and
then cooled to room temperature in a desiccator. The Mg–Al
mixed oxide obtained by precursor heating was dispersed in
aqueous solution of paracetamol (400 ml, 0.075 mol l�1, parace-
tamol excess of 35% with respect to the precursor anion exchange
capacity (AEC) was applied) and stirred under nitrogen for 6 days
at 30 1C. The rehydrated product was filtered off, washed with
distilled water and methanol, and vacuum dried; the obtained
sample was denoted as Mg–Al–parac.
2.2. Experimental techniques

Powder X-ray diffraction (XRD) patterns were recorded using a
Seifert XRD 3000P instrument with Co Ka radiation (l¼1.79 Å,
graphite monochromator, goniometer with the Bragg–Brentano
geometry) in the 2y range from 3.5 to 801 with a step size of 0.051.

Fourier-transform infrared (FTIR) absorption spectra were
recorded using the KBr pellet technique on the spectrometer
Nicolet 6700 in the range from 4000 to 400 cm�1 and the
resolution of 4 cm�1. The ATR technique was used for measuring
the FTIR spectra of the paracetamol aqueous solution and the
solution obtained by dissolution of the Mg–Al–parac sample in
hydrochloric acid (2 mol l�1).

Thermal analyses, including thermogravimetry, differential
thermal analysis, and evolved gas analysis, were carried out using
a Setaram Setsys Evolution 1750 instrument equipped with the
mass spectrometer OmniStar (Pfeiffer Vakuum). The heating rate
of 10 1C min�1, air flow rate of 75 ml min�1, and 20 mg of the
sample were used. Gaseous products were continually monitored
for chosen mass numbers m/z (18–H2Oþ and 44–CO2

þ).
Dissolution tests were carried out using the Sotax USP appa-

ratus 2 at 37.070.5 1C in distilled water, aqueous HCl solution
(pH¼1), and phosphate buffer (KH2PO4 aqueous solution
(0.05 mol l�1), whose pH was adjusted to 7.5 by addition of
NaOH solution) with tablets containing 50 mg of paracetamol.
The intercalated product (Mg–Al–parac sample) was mixed with
cellulose and magnesium stearate, the resulting mixture was then
compressed into tablets (10 mm in diameter and approximately
5 mm in length). For comparison, the tablets containing pow-
dered paracetamol were prepared by the same way. Single tablets
were placed in 1000 ml of the dissolution media and stirred by
paddles (75 rpm); a photometric measurement at 249 nm was
used for determination of the paracetamol concentration in
solutions sampled at chosen time intervals.

2.3. Molecular modeling

Molecular mechanics and classical molecular dynamics were
carried out in the Cerius2 and Materials Studio modeling environ-
ment [31]. The host framework of Mg–Al hydrotalcite (Mg/Al
molar ratio of 2) is a trilayered structure with trigonal cell in
hexagonal axes. The space group is R-3m and the cell parameters
used were a¼b¼3.046 Å; the value was determined from the
measured powder XRD patterns. The d003 basal spacing of the
initial model was set to the experimental value of 19.9 Å.
The hydroxide layer of the composition [Mg32Al16(OH)96]16þ

was created by the linking of 48 individual cells to give the lattice
parameters A¼18.276 Å and B¼24.368 Å, with Al cations distrib-
uted in the layers on the condition that the location of Al cations
in the neighboring octahedra is excluded [32]. The geometry of
paracetamol molecule was optimized in the compass force field
[33]. The paracetamol molecules were placed as virtual anions
into the interlayer space. A negative charge (calculated using the
charge equilibration (QEq) method [34] in vacuum) in the para-
cetamol anion is located on oxygen atom of the OH group
(�0.589 e) and on oxygen atom of the amidic group (�0.580 e).
Two types of structure models with different orientations of
paracetamol molecules in the interlayer space were examined:
Type 1 with orientation of the paracetamol longitudal axis
perpendicular to the hydroxide layers and the oxygen atoms of
phenolic group located near the hydroxide layer and Type 2 with
the longitudal axis of paracetamol tilted with respect to the
hydroxide layers and amidic group localized near the hydroxide
layers and oxygen atoms of phenolic group in the inner part of the
interlayer space. We built a set of initial models with various
mutual orientations of paracetamol and water molecules located in
bulk arrangement near the hydroxide layers and randomly distrib-
uted in the interlayer space. Total composition of the three-layered
supercell was [Mg96Al48(OH)288][(paracetamol)48 �202H2O] with the
space group set to P1. Layer charge and partial charges of the guest
molecules were calculated by the QEq method [34]. The energy of the
initial models was minimized in the Dreiding force field. All atomic
positions in the interlayer space were variable and atomic positions in
the hydroxide layers were fixed except the hydrogen atoms. The
electrostatic and van der Waals energies were calculated by the
Ewald summation method [35]. The dynamics simulations were
carried out in an NVT statistical ensemble at 298 K. One dynamic
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step was 0.001 ps, and dynamics of 150 ps were carried out. After
molecular dynamics the models were optimized with variable cell
parameters to obtain the final structure models.
3. Results and discussion

3.1. Characterization of the intercalated sample

The Mg/Al molar ratio of 1.96 in the host structure was
determined by the atomic absorption spectroscopy after dissolu-
tion of the Mg–Al–NO3 precursor in hydrochloric acid. Powder
XRD pattern of the Mg–Al–NO3 precursor showed well-crystal-
lized hydrotalcite-like phase with d003 basal spacing of 8.8 Å. The
Mg–Al–parac sample obtained after rehydration of the calcined
precursor in the paracetamol-containing aqueous solution exhib-
ited d003 basal spacing of about 20 Å (Fig. 1). The marked increase
in basal spacing compared to the OH form of Mg–Al hydrotalcite
(Mg–Al–OH sample, d003¼7.7 Å) obtained after rehydration of the
calcined precursor in distilled water indicated successful inter-
calation of paracetamol into the hydrotalcite-like host. The
photometric determination of paracetamol concentration in solu-
tions used for rehydration reaction confirmed immobilization of
paracetamol in the rehydrated product (about 80% with respect to
AEC). Thermal analysis indicated relatively high content of inter-
layer water (about 20 wt%) in the Mg–Al–parac sample. Based on
these results, an estimative chemical composition of the inter-
calated product corresponding to the empirical formula
Mg4Al2(OH)12[(C8H9NO2)1.6(OH)0.4] �8.4H2O was considered and
used for construction of the initial models in molecular
simulations.

The characteristic vibrational bands of CO–NH group at 1656 and
1566 cm�1 corresponding to stretch vibration of CQO and bending
vibration of C–N bonds were found in the FTIR spectrum
of paracetamol (Fig. 2). The other vibrational bands at 1611 cm�1

(C–C bond in phenyl ring), 1507 cm�1 (C–C bond in phenyl ring and
Fig. 1. Powder XRD patterns of the coprecipitated Mg–Al–NO3 precursor, mixed

oxide obtained by its heating at 500 1C, Mg–Al–OH samples obtained by rehydra-

tion of mixed oxide in distilled water, and Mg–Al–parac sample intercalated with

paracetamol; P—periclase-like mixed oxide.

Fig. 2. FTIR spectra of the solid samples (paracetamol, intercalated Mg–Al–parac

sample, and rehydrated Mg–Al–OH sample), paracetamol aqueous solution at

pH¼9, and aqueous solution obtained after dissolution of the Mg–Al–parac

sample in hydrochloric acid.
C–N bond), 1444 and 1374 cm�1 (CH3 group), 1261 cm�1 (C–OH
bond), and 1173 cm�1 (C–H bond in phenyl ring and C–OH bond)
were also observed in the paracetamol FTIR spectrum. The para-
cetamol characteristic bands were identified in the FTIR spectrum of
the intercalated Mg–Al–parac sample; changes in the positions and
relative intensities can be explained by interaction of paracetamol
with hydroxide layers of the host. No such bands were found in the
FTIR spectrum of the Mg–Al–OH sample obtained after rehydration of
the Mg–Al mixed oxide in distilled water. The sharp band at
1384 cm�1 can be ascribed to residual nitrate present in this sample.
The change of paracetamol FTIR spectrum in basic environment can
be documented in the spectrum of paracetamol aqueous solution,
which pH was increased to 9 by addition of NaOH solution; in this
spectrum measured by ATR technique the similar bands like in the
spectrum of Mg–Al–parac sample were observed (Fig. 2). In both
spectra the bands characteristic for CO–NH group were identified.
Therefore, the intercalation of paracetamol molecules without elim-
ination of acetyl group was expected. The spectrum of aqueous
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solution obtained after dissolution of the Mg–Al–parac sample in
2M HCl showed some bands characteristic for paracetamol; it also
proved the presence of paracetamol in the intercalated sample.
Fig. 4. Side view on arrangement of paracetamol and water molecules in the

interlayer.
3.2. Results of the molecular modeling

Molecular simulations combined with XRD results give infor-
mation on the potential arrangement of the guest molecules in
the interlayer space. Decreasing intensities of the basal (00l)
diffraction lines with increasing 2y values represent a typical
feature of perpendicular or tilted arrangement of the guest
molecules with respect to the hydroxide layers of LDH hosts
[36,37]. The XRD pattern calculated from the structure model
presupposing the orientation of the paracetamol longitudal axis
perpendicular to the hydroxide layers (Type 1) was in good
agreement with the measured powder XRD pattern of the
Mg–Al–parac sample (Fig. 3). The positions of basal (00l) diffrac-
tion lines in the measured and calculated powder XRD patterns
corresponded to each other but some differences were observed.
The intensity of (003) diffraction line was much lower compared
to the calculated value; the low intensity of the measured (003)
diffraction line can be explained by microabsorption due to
sample surface roughness in the reflection geometry of the XRD
experiment. The broadening of basal (00l) diffraction lines
observed in the measured powder XRD pattern was likely caused
by lattice imperfections, e.g., turbostratic disorder. The other
examined model (Type 2 with the longitudal axis of paracetamol
tilted with respect to the hydroxide layers and amidic groups
localized near the hydroxide layers) showed different XRD pat-
tern, in which only two basal diffraction lines, (003) and (009),
appeared (not shown here). This model was in contradiction with
the experimental data and, therefore, it was disregarded.

The calculated arrangement of paracetamol and water mole-
cules in the interlayer space (Type 1 model) is shown in Fig. 4. It is
evident that phenolic hydroxyl groups of paracetamol interact
with hydroxide sheets via the hydroxyl groups of the positively
charged sites of Al-containing octahedra. The water molecules are
Fig. 3. Comparison of calculated and measured powder XRD patterns of the Mg–Al

hydrotalcite intercalated with paracetamol.
mostly located near the hydroxide sheets. The arrangement of
paracetamol molecules in the interlayer is rather disordered and
interactions between neighboring molecules cause their tilting
towards the hydroxide sheets. The tilted angle is defined as the
angle between the longitudal axis of the guest and the normal to
the host layer and exhibits quite big variability. Some of the guest
molecules exhibit nearly perpendicular orientation with tilted
angle up to 101 (minimum value of 41 was found). Other
molecules are much more tilted up to maximum angle of 581.
The average value of the tilted angle of 271 with standard
deviation of 121 was calculated.

The tilted orientation of guest molecules with high variability
in the tilted angle is very different compared to interlayer
arrangement of LDHs intercalated with anions of carboxylic acids.
For example, benzoate anions intercalated in the Mg–Al LDH host
exhibit perpendicular or nearly perpendicular orientation with
respect to the hydroxide layers [36]. It can be explained by the
fact that the negative charge is located on the oxygen atoms of
carboxyl groups whereas other parts of the guest anions are
nearly neutral or slightly positive. On the contrary, the negative
charge on the intercalated paracetamol is located on the oxygen
atom of phenolic group (�0.8 e in average) and on the oxygen
atom of amidic group (�0.6 e in average). Therefore, the amidic
group can interact with the hydroxide layer via attractive electro-
static interactions and also with other guest species and water
molecules in the interlayer space; it leads to deviations from the
perpendicular orientation.

It is worth noting that positions of oxygen atoms of para-
cetamol phenolic groups do not occupy positions in the same
planes (Figs. 4 and 5). The distance between the oxygen atoms of
phenolic groups and hydrogen atoms of hydroxide layers ranges
from 1.5 to 4.3 Å with the average value of 2.3 Å. The varying
distances can be explained by interactions of amidic groups with
the opposite layer leading to the shift of the paracetamol
molecules towards this layer and also by a relatively high
concentration of water molecules in the interlayer space
(4.2H2O per Mg2Al(OH)6 unit). Both the calculated XRD patterns
of the models with random distribution of water in the interlayer
space and the models with bulk of water located near the
hydroxide layers are in good agreement with the measured data.
Despite of this, the total energy calculated for interlayer with
water molecules located near the hydroxide layers is lower than
that calculated for interlayer with random distribution of water



Fig. 5. Possible hydrogen bonding between the species in the interlayer space.

Fig. 6. Atomic density profile in 00l direction characterizing distribution of

interlayer water.

Fig. 7. Top view on the most ordered interlayer arrangement.
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molecules; the difference gives about 7%. Therefore, the interlayer
arrangement, in which most of water molecules are located near
the hydroxide layers, is more stable. The distribution of water in
the interlayer is illustrated by atomic density profile in 00l

direction (Fig. 6). The maxima at 0 and 16 Å represent the
hydrogen atoms of the host hydroxide layers and the other peaks
represent the oxygen atoms of interlayer water. It can be seen that
water molecules are located mainly within the distance of 2–3 Å from
the hydrogen atoms of the host hydroxide layers. A minor part of the
water molecules (about 10–15%) can be located in longer distances
(maximum 5 Å) from the hydroxide layers and interact with amidic
groups of paracetamol via hydrogen bonds (Fig. 5).
Top view of linked supercels showing the most ordered
arrangement of guest molecules is demonstrated in Fig. 7. The
common colors represent the same orientation of guests (oxygen
atoms of paracetamol phenolic groups are oriented towards the
same hydroxide layer). In this arrangement the equally oriented
guests tend to be located in disordered rows and the orientations
of paracetamol phenyl rings are randomly distributed with
respect to each other. The mutual distance between oxygen atoms
of phenolic groups ranges approximately from 4 to 6 Å (for each
guest defined as the closest distance between its neighboring
equally oriented guests). The orientation of amidic group with
respect to the plane of phenyl ring is quite variable and can rotate
around the longitudal axis of the paracetamol molecule. Due to
the mutual interactions of the species in the interlayer space the
absolute values of torsion angle range from 101 to 561, with the
average value of 371.

3.3. Dissolution tests

The dissolution tests measured in vitro give useful information
to predict release profiles of pharmaceuticals in vivo. The release
rate is affected by pH value and, therefore, the dissolution tests
were carried out in various media at different pH values; the
carbonate-free distilled water (pH¼6.7), 0.1 M HCl solution
(pH¼1.0), and phosphate buffer (pH¼7.5) were used. The release
of paracetamol from tablets containing Mg–Al–parac sample and
powdered paracetamol was compared; each tablet contained the
same amount of paracetamol (50 mg).

Results of the dissolution tests are shown in Fig. 8. The release
profiles of paracetamol from the tablets containing powdered
pharmaceuticals were similar to each other in all used media; the
release rate was relatively high and not very influenced by pH
value. Paracetamol is often used as a model soluble drug in
studies of drug release from various materials [38–41]. Three
steps can be distinguished in drug release from the matrix: liquid
penetration into the matrix, dissolution of the drug, and diffusion.
The release of paracetamol from polymeric matrices such as
carboxymethylcellulose [38] or hydroxypropyl methylcellulose
[39] was modeled by power function qt/qe¼ktn, where qt means
the amount of drug released at time t, qe the amount of drug
released at equilibrium, k the proportionality constant, and n the
diffusional exponent; this equation was proposed by Peppas et al.
[42] for swelling-controlled systems. The particle diffusion-con-
trolled release can be tested by fitting the data with linearized
equation developed by Bhaskar et al. [43]; the diffusion through
the particle is the rate limiting step when the relationship
between ln(1–qt/qe) and t0.65 is linear. Applying this method to
the measured paracetamol release data resulted in evidently non-
linear dependences (not shown here).



Fig. 8. Release profiles of paracetamol from tablets containing powdered para-

cetamol and the intercalated product (Mg–Al–parac sample) in various

dissolution media.

Fig. 9. Linearized release data fitted with the pseudo-second-order kinetic model.

Table 1
Values of the rate constant k2, equilibrium release amount qe, and correlation

coefficient r2 obtained by fitting the measured paracetamol release data to the

pseudo-second-order kinetic equation.

Samplea/medium k2/min�1 qe r2

Paracetamol/water 0.624 0.781 0.9997

Paracetamol/0.1 M HCl 0.917 0.788 0.9998

Paracetamol/phosphate buffer 0.435 0.839 0.9994

Mg–Al–parac/water 0.386 0.316 0.9991

Mg–Al–parac/0.1 M HCl 0.992 0.664 0.9988

Mg–Al–parac/phosphate buffer 2.641 0.598 0.9995

a Tablets containing powdered paracetamol or the intercalated Mg–Al–parac

sample were used in the dissolution tests.
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The pseudo first-order and pseudo-second-order kinetic equa-
tions were tested to simulate the paracetamol release from the
tablets. The pseudo-second-order kinetic model, qt¼(qe

2k2t)/
(1þqek2t), showed very good agreement with the experimental
data; the linearized data t/qt vs. t are demonstrated in Fig. 9. The
agreement of pseudo-second-order kinetic model with experi-
mental data was reported also by Dong et al. [30] for release of
camptothecin from its composites with Mg–Al LDH. The evalu-
ated rate constants k2, equilibrium release amounts qe, and
correlation coefficients r2 are summarized in Table 1. Dissolution
tests showed slower release of paracetamol intercalated in the
hydrotalcite-like host; the slowest release rate was observed in
distilled water. The paracetamol release from the intercalated
product was increased both in acid and slightly basic media.
In the acid HCl solution simulating the gastric fluid, the anion
exchange for chloride together with gradual dissolution of the
host structure can be expected [44,45]. Rapid release of the
intercalated paracetamol in the phosphate buffer (simulating
the conditions in an intestinal fluid) was likely caused by anion
exchange of the weakly bonded paracetamol for the phosphate
anions present in the solution. In the solutions simulating the
body fluids (i.e., 0.1 M HCl and phosphate buffer), the difference
in rate of paracetamol release from tablets containing powdered
phramaceuticals and those containing the intercalated product
was not significant. Therefore, the utilization of LDHs as drug
carriers enabling the controlled release of paracetamol is
questionable.
4. Conclusions

Paracetamol was successfully intercalated into the hydrotal-
cite-like host during rehydration of the mixed oxide obtained by
thermal decomposition of the Mg–Al–NO3 precursor. The inter-
calation of organic molecules was proven by the marked increase
in basal spacing of the host structure and presence of the
paracetamol characteristic vibrational bands in the FTIR spectrum
of the Mg–Al–parac sample. Molecular simulations indicated
interactions between hydroxide sheets and phenolic hydroxyl
groups of paracetamol and rather disordered arrangement of
paracetamol molecules in the interlayer space. The interactions
between neighboring molecules cause their tilting towards the
hydroxide sheets. The arrangement expecting the water mole-
cules located near the hydroxide layers was found to be more
stable. Dissolution tests carried out in the solutions simulating
the body fluids indicated weak bonding of paracetamol in the
hydrotalcite-like host. The release of paracetamol from tablets
containing the Mg–Al–parac sample was slower in comparison
with that from tablets containing the powdered pharamceuticals
but the difference in release rate was not significant.
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