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alkaline medium.

INTRODUCTION

The special study of blood medium as an elec-
trolyte in electrochemical analysis by cyclic
voltammetric has a good results in the oxidation
reduction reaction of chemicals and drugs in blood
medium [1-5].

Azithromycin is an antibiotic used to treat a
number of bacterial infections. This includes mid-
dle ear infections, sore throat, pneumonia, traveler
diarrhea, and some other intestinal diseases. It can
also be used for a number of sexually transmitted
diseases, including chlamydia and gonorrhea infec-
tion. Along with other drugs, it can also be used for
malaria. It can be taken orally or intravenously in
doses once a day, Figure 1 shows the structure of
the Azithromycin compound [6].

A modified glass-carbon electrode (GCE) coat-
ed with a doped carbon nanotubes thin film. This
modified electrode displays enhanced efficacy of
the oxidation current peak of azithromycin. A meth-
od is also described to evaluate the serum azithro-
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mycin reaction in serum. The electrochemical be-
havior of azithromycin as well as its interaction
with the serum in this nanoparticle film electrode
which was investigated by cyclic voltammetry, lin-
ear sweep voltammogram measurement, differen-
tial pulsed voltammetry and chronocoulometry.
Correlation number and persistence of correlation
between azithromycin and serum albumin were ob-
tained [7].

A selective and sensitive procedure was devel-
oped based on a polymer for the detection and iden-
tification of azithromycin antibiotics. Azithromy-
cin / aniline were made with electrolyte (to form
polyaniline) on the
no-gold-modified glassy carbon electrode and
graphene oxide, where aniline acts as a monomer

surface of carbon na-

and azithromycin as a template. The proposed sen-
sor was successfully applied to detect azithromycin
in human serum [8].

Recent developments in bio-analysis of pharma-
ceutical compounds with particular emphasis were
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FIGURE 1. The structure of azithromycin

acted with development and application of elec-
trode materials and measurement strategies. The
advantages of electrolysis techniques are identified
and illustrated as alternatives to other analytical
procedures such as rapid response, sensitivity and
low detection limits. Particular emphasis is placed
on carbon-based materials for voltammetric analy-
sis [9].

EXPERIMENTAL METHOD

Preparation of azithromycin nanoparticles

Lyophylization (freezing method) the molecules
of azithromycin nanoparticles are also prepared by
dissolving 0.75 g of ceftriaxone micro particles in
150 ml of distilled water. The azithromycin suspen-
sion was cooled and the ice crystals of pure water
formed at -18°C. The second step involves blend-
ing the ice from the frozen product by passing ther-
mal air from the Lyophylization tool rack to the
frozen solution in the flask, and leaking the flying
ice and water vapor through the dried part of the
product to the surface of the material. For example,
water vapor is transported from the product surface
through the chamber to the condenser, and the wa-
ter vapor condenses on the condenser. At the end of
the sublimation step a porous dam is formed. Its
pores correspond to the areas occupied by ice crys-
tals. The third step is drying involves removing the
absorbed water from the product. All steps must be
continuous about 48-72 hours [10].

Materials

Azithromycin compound form as yellowish
powder was bought from Fujian fukang (China)
and blood samples were extracted from healthy hu-
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mans which received from the center medicine of
Baghdad City was used in the analysis after separa-
tion the serum from the whole blood by Electronic
centrifuge type 8-1 (3,000 cycles/min). Deionize
water was used for the preparation of aqueous solu-
tions. All the serum of blood samples was diluted
with deionize water by ratio 1:9 ml (serum: deion-
ize water), 10 ml of diluted serum was placed in the
cyclic voltammetric cell (volume of 15 ml).

Apparatus

Cyclic voltammetric technique

Instrument series EZstat (Potentiostat / Glva-
nostat) from NuVant Systems Company (Made in
USA). The electrochemical analytical cell was con-
nected with the potentio-status device and moni-
tored through a program that was installed on the
PC to conduct periodic voltammetry (CV). Silver
electrode contains silver- silver chloride (Ag/ AgCl
in 3 M KCl) and platinum wire (diameter 1 mm)
was used as reference and counter electrodes re-
spectively. The glass working carbon electrode
(GCE) was used in this study after cleaning by pol-
ishing with an alumina solution and treated with
ultrasonic water path for ten minutes for measure-
ment performance.

Lyophylization instrument

Lyophylization instrument from LABCONCO
Company (U.S.A.) was used to preparation of
azithromycin nanoparticles from micro particles by
deep freezing technique as shown in Figure 2.

FIGURE 2. Lyophylization instrument, LABCONCO
Company (U.S.A.)
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Scanning Electron Microscopy (SEM)

Figure 3, 4 and 5 are the scanning electron mi-
croscopy of the prepared azithromycin nanoparti-
cles (AZNPs) at 200, 500 and 50 nm respectively,
which illustrated the morphology details of the na-
noparticles as spherical forms with nano dimeter
range (5-11 nm).

FIGURE 3. SEM of the azithromycin nanopatrticles at
enlargement of 200 nm

FIGURE 4. SEM of the azithromycin nanoparticles at
enlargement of 500 nm

Atomic Force Microscopy (AFM)

The atomic force microscopy (AFM) technique
is good method for identified the dimeter of nano-
particles. The diameter of prepared azithromycin
nanoparticles was determined by AFM which found
as average diameter 100 nm as shown in figures 6,
7 and 8.

FIGURE 5. SEM of the azithromycin nanoparticles at
enlargement of 50 um

RESULTS AND DISCUSSION

Effect of different concentration of azithromycin
nanoparticles in blood serum

Different concentrations of azithromycin nano-
particles in blood serum were studied using GCE to
determine the sensitivity of the nanoparticles in
blood medium against to the GCE. Figure 9 shows
the cyclic voltammogram of different concentra-
tion of azithromycin nanoparticles in blood serum,
which enhanced the oxidation-reduction current
peaks against to the increasing concentrations of
azithromycin nanoparticles in blood medium
[11,12].

Effect of different pH on azithromycin nanoparti-
cles

The normal blood medium has a neutral pH = 7.
But the blood with azithromycin nanoparticles has
different properties, figure 10 illustrated that azith-
romycin nanoparticles has new oxidation current
peak at 0.75 V in acidic medium pH=5, and disap-
pearing the oxidation one in alkaline pH = 11 and
enhanced the reduction peak at -0.75 V [13].

So the azithromycin nanoparticles act as an-
ti-oxidative antibiotic reagent in alkaline blood me-
dium as shown in figure 10. Figure 11 and 12 ex-
plained the effect of oxidation and reduction
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FIGURE 6. AFM of the
azithromycin nanoparticles

FIGURE 7. AFM of
the azithromycin
nanoparticles

FIGURE 8. Cumulative distribution
diagram of azithromycin
nanoparticles diameter




Romanian JournAL oF NEuroLosy — VoLume XIX, No. 1, 2020

FIGURE 9. Cyclic voltammogram of different concentration of azithromycin nanopatrticles in blood serum

on GCE and Ag/AgCl at 100 mVsec-1

FIGURE 10. Cyclic voltammogram of azithromycin nanoparticles in blood medium at different pH (5 and
11) on GCE as working electrode and Ag/AgCl as reference electrode, 100 mVsec-1

properties of current peaks of azithromycin nanopar-
ticles in different pH of blood medium respectively.

Effect of different scan rates

Figure 13 illustrates the cyclic voltammogram
of azithromycin nanoparticles in blood medium at
different scan rates from 0.01-0.1 V/sec. the elec-
trochemical properties of azithromycin nanoparti-
cles in blood medium was enhanced the oxida-

tion-reduction current peaks against to gradually
increasing the scan rate.

Reliability and stability study

Azithromycin nanoparticles compound in blood
medium was studied by GCE as a sensor in cyclic
voltammetry. To ensure that the results were relia-
ble in this study, ten times of scanning was used for
the voltammogram was shown in Figure 14, and
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FIGURE 11. Relationship between
different pH and oxidation current
peaks of azithromycin nanopatrticles in
blood medium

FIGURE 12. Relationship
between different pH and
reducation current peaks
of azithromycin nanopar-
ticles in blood medium

FIGURE 13. Cyclic voltammogram of azithromycin nanoparticles in blood medium at different scan rate

(0.01-0.1 Vsec™)
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FIGURE 14. Cyclic voltammogram of azithromycin nanoparticles in blood medium at ten times recording

the relative standard deviation (RSD) was deter-
mined for both oxidation-reduction current peaks
of azithromycin nanoparticles + 0.329% and =+
0.411%, respectively [14].

CONCLUSIONS

Azithromycin compound was converted into na-
noparticles and studied by cyclic voltammetric
technique to find the electrochemical behavior in
blood medium at different pH, scan rates and study
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