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Abstract

Design of modified electrodes with TiO,/multi-walled carbon nanotubes nanocomposite for
electrochemical sensing of biological compounds

Bahareh Palizkar

Glassy carbon electrodes (GCE) are very popular due to their wide anodic potential range, low
residual current and low cost. Due to its good biocompatibility, high conductivity and low cost, has
become an attractive electrode material for electrochemical sensors. On the other hand, multi-walled
carbon nanotubes (MWCNTS) have been widely used as electrode material due to their high surface,
high electrical conductivity, remarkable mechanical strength and outstanding ability to mediate fast
electron transfer kinetics for a wide range of electroactive species. In addition, surfactants at trace
levels have also been employed successfully as modifiers and have proved to be effective in the
electroanalysis of biological compounds and drugs. Olanzapine (OLZ) is an effective antipsychotic
drug treating schizophrenia. Owing to its importance, researchers used many analytical methods to
study it, including high-performance liquid chromatography and spectrophotometry. There were some
reports about electrochemical study of OLZ due to its electroactivity.

In first section of this study, amine functionalized TiO,/multi-walled carbon nanotubes (NH,-
TiO,-MWCNTSs) nanocomposite for modification of GCE was used for investigation of the
electrochemical behavior of OLZ in acidic media (pH= 5) using cyclic voltammetry, square wave
voltammetry and chronoamperometry techniques. Comparative experiments were carried out using
GCE. These studies revealed that the oxidation of OLZ is facilitated at NH,-TiO,-MWCNTSs/GCE.
After optimization of analytical conditions, the anodic peak current was linear to OLZ concentration in
two ranges (0.12-33 uM and 33-124 puM). The detection limit was 0.09 uM. This method was
successfully applied to detection of OLZ in drug tablets and human blood serum.

In second section of this study, the NH,-TiO,-MWCNTS/GCE modified in situ with sodium
dodecylsulfate was developed for the determination of OLZ in biological media (pH= 7). These
studies revealed that the oxidation of OLZ is facilitated at an in situ surfactant modified NH,-TiO,-
MWCNTSs/GCE. After optimization of analytical conditions, the anodic peak current was linear to
OLZ concentration in two ranges (0.05-0.1 uM and 0.1-10 uM) with detection limit of 0.008 uM. The
proposed method was employed for the determination of OLZ in pharmaceutical formulations and
human blood serum.

Keywords: Olanzapie; Modified electrode; Multi-walled carbon nanotubes; Amine functionalized
TiO,; Nanocomposite; Surfactant
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! Potentiometric method
? Galvanostatic methods
* Chronopotentiometry

* Chronocoulometry



Y Ls;j:;u.)&.a:djlp

S il (sl gy P-Y-
3558 6 S 83100 0L (e 4 ol ol el b 95 0l 53 Y 6 fnn T 53,5 oy VT-Y-)
oba S 528 ) giails dau s VAT gans 53 o OIS0 S i ol Ty glagi Y-Y-Y-)
3 bl 1 ot s el (Sssn VOR SIS 6 5 el 48 8 i s gl (g n Dy
5 s Sl 4 ety Sl s, @idE gans Cia s S il s e AT 5o 50N sl i) e
(o T ST olandy 1S Sy sem o g5 35T G d sl ¢ olaniis 2SI gla 2STTy (gandllas (gl e 5
B (SIS 5 ) e DS oS e Glaihle (¢ FejIl 5 5 o CokST IS (e ) gla St

[Y‘] Sl ol

Sl 28Ty oslys (&S DM ol ys 53 3l o i 1> S al s (CV) S gl o (5 2y (Sl

&Q:y} ook, j:i«:v.’- SleMb| e J:ASU 3 ol L;U‘y“ i glas o 6}3"[7‘5) S8 sl e Lil:"‘:‘i'ﬁfg‘
g,,_bu,\, LT by slawd gla STy ;))Ajbj':ljoiwﬂl 09 2SI Jas) 6“%‘)@);}"55” sl 3
el 0323 4 ool (51 525 (ot 2SI (s G 53l plonit ST ool W (sl 7 (s a5 58 (on ool ol

sﬁb‘ ‘) wf_})) A.:Tj)jk:mj;s\;g_«.nLAGE))\}JW}}Q\&LAM}?J}J)&\AM\QGrn"}mw:ﬁj_g)

0= K8) bles oo
Cyclic Voltammelry Potential Waveform
{L
B
Y =
E
o
o
o
2
o
=
L
o -
b €] t k= t
Time

[V] et o g malds (2alesT 53 0lej = il S5 s Cadle VY ISSS

! potentiostatic methods

2 Chronoamperometry method
*Voltammetry methods

* Jarosalv Heyrovsky

® Cyclic Voltammetry (CV)



