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ABSTRACT

Recently, more attention is given to LDHs containing drug molecules due to its unique
properties. LDH is a one class of drug delivery vehicle that has received more attention
because it can accommodate polar organic compounds between their layers and form a
variety of intercalated compounds. Intercalation compounds with biologically active
species could thus provide composites with ability to control the drug release. This study
focuses on the intercalation of 2-hydroxy-1, 4-napthoquinone into zinc-aluminium
layered double hydroxides and magnesium-aluminium layered double hydroxides. In this
study, original layered double hydroxides were prepared by used of co-precipitation
method and its intercalated product were prepared by used of co-precipitation and ion
exchange methods. Various synthesize parameters affecting the characteristic of layered
double hydroxides and its intercalated products were also studied which includes the type
and the ratio of metal solution, aging temperature and the intercalation method.
Characterizations of the original layered double hydroxides and its intercalated product
was carried out by used of Powder X-ray diffractometer (PXRD), Fourier transform
infrared spectroscopy (FTIR), Field emission scanning electron microscope (FESEM) and
Thermo gravimetric/Differential scanning calorimetry analysis (TGDSC). The presence
of sharp peaks in the X-Ray diffractograms of layered double hydroxide shows that the
synthesized LDHs have high crystallinity and the peaks were strongly dependents on the
metal ratios and the synthesize temperature. The basal spacing of the LDHs increased
with an increased in the metals ratio (M2"/M>") and the results of the study indicated that,
layered double hydroxides that synthesized at a ratio of 4 showed a better crystallinity as
compared to other ratios and was subsequently chosen for the intercalation with of 2-
hydroxy-1, 4-napthoquinone. Intercalations of 2-hydroxy-1, 4-napthoquinone into LDHs
were carried out by used of two methods which are co-precipitation and ion-exchange.
The basal spacing values (d003) that obtained from XRD shows that the intercalation
process by used of co-precipitation method is better as compared to ion-exchange
method. The FTIR spectrum of the intercalated product showed the resemblance peak of
layered double hydroxides and 2-hydroxy-1, 4-napthoquinone which confirmed the
intercalation of 2-hydroxy-1, 4-napthoquinone between the layers of layered double
hydroxide. The thermal analysis of intercalated products suggests that, the thermal
stability of 2-hydroxy-1, 4-napthoquinone is greatly improved after intercalation between
the layers of layered double hydroxide. The released rate of 2-hydroxy-1, 4-
napthoquinone into aqueous release medium increased with an increased in contact time
between the intercalated products and aqueous release medium. A maximum percentage
of released are achieved at 90 minutes for pH 10, 480 minutes for pH 7 and 540 minutes
for pH 4. The release profile of the 2-hydroxy-1, 4-napthoquinone from the layer of
layered double hydroxide was determined from the fitted selected various models. Based
on the r* values obtained from the various model, it can be deduced that the release of 2-
hydroxy-1, 4-napthoquinone into an aqueous release medium at different pH from the
layer of layered double hydroxide can be described by first order kinetics. This study
shows that LDHs can be used as a carrier for controlled release formulation for 2-
hydroxy-1, 4-napthoquinone.
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