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Study of Amitriptyline drug adsorption on multi walled carbon nanotube (MWCNT)

Extended Abstract

Introduction:

Founding suitable carrier with high
performance in drug industrial is very
important. In fact, drug molecules can
connect to carrier in both chemical and
physical states in different conditions.
Therefore, a large attention of many
research groups has devoted to carbon
nanotube (CNT) as good carrier. One type of
this carrier is the multi-walled carbon
nanotube (MWCNT); the MWCNTSs are used
in drug delivery due to large surface area
and less toxicity. For example, this carrier
was used in order to improve the controlled
release of insoluble drug dipyridamole. In
current study, kinetic and thermodynamic
adsorption of Amitriptyline (as anti-
depressant) on multi-wall carbon nanotube
as drug carrier has been assigned.

Methods.

Multi-walled carbon nanotubes (MWCNT,
weight 95%, density 1.2 gr cm3, length 30
um) was purchased from Neutrino
Company, Spain; the Ami- Amitriptyline
(79% purity) also was prepared from drug
Pars Company, Iran. Starting point of
experiment is preparation 100 mg L
solution of the AT by dissolving 0.05 g of the
AT in 500 mL of deionized water. The
working solutions of drug; 20, 30, 40, 50 and
60 mg L were prepared by diluting the
given volumes of the stock solution for each
interested concentration with deionized
water. Then, 10 mL of each concentration
and 10 mg of the MWCNT were mixed
together. The obtained samples were shaken
on a magnetic stirrer (Heidolph, Mr3001
Model) at 1000 rpm for 90 min at 30 -C.
Then, each sample was centrifuged at 10000
rpm for 10 min. The concentration of the free
AT in solution was determined by recording
the absorbance (Amax=219.6 nm) of the
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supernatant using an UV-Vis
Spectrophotometer (Perkin Elmer,
Lambda5) by reference to the calibration
curve of the AT drug compound. The
absorbance of some different concentrations
of the AT were plotted as calibration curve.
The pH of solutions while simultaneously
being monitored with pH meter (Metrohm
692 pH meter, Herisau, Switzerland) were
adjusted by adding either HCl or NaOH
solution. Scanning electron microscope
(TESCAN Vega3 model) was used in order to
achieve scanning electron microscopy (SEM)
images.

Results.

Three well known adsorption models such
as Langmuir, Freundlich, and Temkin were
selected. whereas 318 K has maximum value
of the qm, 42.37 mg g1, there is minimum
value of the b parameter is 0.035 L mg1! in
this temperature in Langmuir adsorption
model. So, adsorption of the AT on MWCNT
surface at 318K is weaker than 303 and
308k. An important feature of the Langmuir
model is separation factor (R.) that showing
favorable adsorption process. Whatever the
R. values be close to zero, it can be seen
favorable adsorption. According to this
figure, the Ry, values at 303 K are the lowest
value than 308 and 318 K; this issue implies
that the AT adsorption on the MWCNT
surface is favorable. On the hands, the lowest
value of the Ry value was achieved in 60 mg
L1 of the AT. According to Freundlich model,
the AT adsorption from aqueous solution
has been carried out easily with high
adsorption capacity. The highest amount of
the adsorption of the AT onto MWCNT
surface from aqueous solution was at acidic
pH (pH=2.3). According to the obtained
thermodynamic data, the value AH (-41.57 k]
mol-1) in our work is out of range of both
processes Reaching to the equilibrium state
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after 90 min shows that the kinetic of
adsorption is fast..

Conclusion.

The adsorption of the AT from an aqueous
solution by the MWCNT at 303, 308, and 318
K was investigated to evaluate the
thermodynamics of the adsorption process.
Comparing between three temperatures
shows that the best condition for a favorable
adsorption of the AT onto MWCNT surface
with high adsorption capacity and high
exothermic adsorption are provided in 303
K. Three adsorption model show stronger
adsorption is in this temperature due to
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maximum value of the isotherm constant (b
= 0.067 L mg1), high concentrations (60 mg
L-1) and acidic pH (pH=2.3) in Langmuir
model. In addition, increasing of pH mainly
followed by decreasing of drug adsorption.
After 90 min, this process reach to
equilibrium with negative value of AH (-
41.57 K] moll); these issues showing
exothermic process with fast kinetic and
depending of adsorption to drug
concentration. On the other hands,
increasing of the concentration from 20 mg
L-1to 60 mg L-1 was increased the adsorption
of the AT from 13.16 mg g1 to 29.56 mg g1
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