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Abstract: Zinc oxide (ZnO) nanostructure was prepared by using a sol-gel reaction between ZnO and gentamycin. Characterization was done 
using various techniques such as UV-VIS spectroscopy, Fourier transform infrared spectroscopy (FT-IR) and x-ray diffraction (XRD). The other 
techniques also used included scanning electron microscopy (SEM) and atomic force microscope (AFM). The results show the intercalation of 
gentamycin within ZnO is possible and they are of great importance to the field of chemical admixtures in bioinorganic composites. This study 
demonstrated the use of gentamycin as the normal way of intercalating ZnO layered hydroxides with the use of hydrothermal synthesis at a 
temperature of 40oC in the formation of stable complex gentamycin-ZnO nanoparticles. It released and characterized the end-composite 
structure of gentamycin power. 
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Zinc oxide layered hydroxides (ZLHs) has two 

dimensional material and an ion exchange property. ZnO was 

intercalated with folic acid and a mixture containing two 

anions (2, 4- dichlorophenoxy 0acetate and 4- chlorophenoxy 

acetate) in its solution which acted as a host (Bashi et al 

2013). This caused the substitution of smaller anions such as 

carbonate, nitrate and H O. The intercalations of ZnO are 2

similar to those of the layered double hydroxide ZnO 

nanoparticles ( , , when Bashi et al 2012  Zhang et al 2006)

loaded are purposely packaged against pathogens which are 

foodborne (Li et al 2005, Xie et al 2006, Glei et al 2006, Chen 

et al 2008, Shaheed et al 2014). Various morphologies of ZnO 

nanostructures are produced after synthesis such as 

nanowire, tetra pods, Nano rods, Nano flowers and also Nano 

belts. These methods can be obtained through wet chemistry 

( . Numerous endeavors are Li et al 2005, Xie et al 2006)

focused on the synthesis of ZnO materials (  et al 2014). Bashi

These methods of synthesizing ZnO particles are based on 

physical and chemical technologies. The growth of the 

crystals is controlled by organic complexion additives (Xu et 

al 2007, Lu et al 2007, Baltes et al 2008) which offer stability to 

the nanoparticle implying the importance of using effective 

measures to help induce conversion of the Zn complex into 

Zn organic nanoparticles. Zinc fibers were obtained through 

the decomposition procedure of bis (acetyl acetonate) using 

ZnO at temperatures of high heat 110 C (  et al 2007,o Zhang  

Ghimbeu et al 2007) The main objective of this work was to .  

explore the potential use of ZnO as a starting material for the 

intercalation of Gentamycin for the formation of a new 

gentamycin –Zinc oxide Nano hybrid. Then, the resulting 

Nano hybrid could be used as a controlled release 

formulation of drug activity of Gentamycin in further 

application studies.

MATERIAL AND METHODS

ZnO and gentamycin were used without further 

purification. The 50 ml solution of (0.05, 0.1, 0.2 M) of 

gentamycin was prepared, mixed with a solution of 1gr of 

ZnO in 50 ml de-ionized water. The gel suspension was kept 

at 40 C for 18 hours, cooled, centrifuged and washed four o

times with de-ionized water, dried in the oven at 50 C, grinded o

and stored.

Powder (PXRD) was obtained with a Shimadzu XRD-

6000 powder diffractometer using ( =1.540562 Å) at 40 kV λ

and 30 mA with a scan rate of 1 min. /degrees. Fourier 

Transform Infrared (FTIR) spectra were recorded by using a 

spectrophotometer (Bruker) in the range of 4000-400 cm-1. 

The surface morphology and bulk structure of the sample 

were observed by scanning electron microscope (SEM) 

model vga-easy and AFM microscope, AFM model AA3000 

and Advanced Angstrom Inc- USA.

RESULTS AND DISCUSSION

X-Ray diffraction technique: The evidence for the phase 

structure of the synthesized sample was obtained by XRD 

pattern, (Fig. 1) and the diffraction peaks can be indexed to 

those of hexagonal ZnO. After refinement, the lattice 

constants, a=3.251 Å, c=5.210 Å were obtained, which is 
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