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Abstract- Here, an electrospun system was manufactured for nanofiber materials. Nanofibers 

of various metal oxide, nanocomposites, chalcogenides, boron-based materials and 

bioceramics are produced by electrospun system under various experimental conditions such 

as electric field, distance between syringe and collector, viscosity and collector speed. 

The zinc oxide and titanium oxide fibers can prepare using Zinc oxide and titanium oxide 

solution under various electric fields ranging from 15 kV to 20 kV.  
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1. Introduction 

Over the last years, it was developed of novel nanostructured materials based on zinc 

oxide (ZnO) and titanium oxide (TiO2). The metal oxide materials have frequently used in 

both fundamental scientific research and use in many applications. ZnO is a 

semiconducting metal oxide with hexagonal wurtzite structure, band gap of around 3.37 

eV, large electron mobility, great chemical and thermal stabilities, high exciton binding 

energy of around 60 meV, strong photoelectric responses, elevated transparency and 

elevated photocatalytic activity [1-3], which are needed for many applications. On the 

other hand, TiO2 dye is used in solar energy applications based on polymer quantum dot 

sensitivity [4]. TiO2 has wide band gap (3.2 eV) and it is a significant material for 

photocatalysis [5]. Due to the increased environmental sensitivity, photocatalysis is 

also an important method because it is safe and healthy to prevent pollution. Titanium 

dioxide (TiO2) is a widely used photocatalytic semiconductor material [6]. The 

nanostructure of TiO2 semiconductor affects the electronic, optical and mechanical properties 

of its [7]. The nanofibers metal oxide materials can be prepared by eletrospun method. 

The electrospinning is a highly multiple technology to process polymers or otherwise 

materials into fibrous materials with diameters ranging from micrometer to nanometer 

scale. The electrospun system can be used to prepare the semiconductor metal oxides and 

polymer in nano fiber, nano thin film and  thin films for diode, photosensor, solar 

cells, transistor. 

In present study, we manufactured a new model FYTRONIX electrospun system. This 

electrospun system includes; DC high voltage power supply, needle, camera, chamber 

illumination,  

1.1. Electrospun nanofibers 

Electrospinning is a technique of nanofiber structure production with high electric 

voltage. This technique is used for both melt and solution based materials where 

different parameters remarkably affect the morphology of the produced fibers.  

Electrospinning is also important in the biological applications. Electrospun 

nanomaterials can be designed to mimic the structural features of an extracellular matrix 

for cell growth and nutrients transport. In this way, produced nanomaterials may be 

designed to enhance aesthetic wound healing, owing to the ability to absorb excess 

exudates, maintain a moist microenvironment to enhance epithelial regrowth, and offer 

painless to removal. Electrospun nanomaterials encapsulated with bioactive molecules are 

appropriate candidates for drug delivery system [8].  

FYTRONIX electrospun system is shown in Fig.1. As seen Fig.1, this system is compact 

system. The system works under high DC voltage of 30 kv. This voltage is adjustable from 

1 kV to 30 kV. The nanofiber and film can be synthesized on various substrates. The film 

and fiber thickness is controlled by electrospun system. The system coats any substrate 

for various cycles.  
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Fig.1. FYTRONIX electrospun system FYTRONIX electrospun system includes 

This electrospun system the organic materials, biomaterials, semiconductor metal oxides, 

polymer solutions and etc.  

The system contains the following elements: 

 HIGH VOLTAGE POWER SUPPLY 

NEEDLES 

The needles can be changed easily, many choices for diameter and length as follows, 

Inner diameter 

27G=0.184mm 

26G=25G=0.232mm 

25G=0.232mm 

24G=0.28mm 

23G=0.317mm 

22G=0.39mm 

21G=0.49mm 

20G=0.56mm 

18G=0.79mm 

16G=1.10mm 

14G=1.60mm 

Real-Time Visualization 

Chamber Illumination 

Rotating Collector 

Syringe Heater 
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Xy Moving Stage 

Ptfe Tubing 

Humidity & Temperature Monitor 

Enviroment Heater 

Enclosure 

2.Results and dıscussıon 

Many different types of nanomaterials can be be prepared by electrospun method. Fig.2 

shows the various nanoparticles. 

 

 

Fig.2. “Morphologies of various nanomaterials by electrospun method 

The topological structure of electrospun nanomaterials is categorized to individuals, 

hybrids and assemblies. Images are taken from the original figures in the literature 

[8]. 

There are many parameters that affect the electrospinning process. These; surface 

tension, process parameters (flow rate of polymer, distance between nozzle and voltage 

and collector), solution parameters (concentration of polymer and, molecular mass, 

conductivity, rate of volatility of solvent and viscosity), and ambient conditions 

(humidity and temperature). Therefore these effects need to be attention to in order to 

obtain a good nanomaterials. In the figures below, images of nanomaterials obtained by 

electrospinning method, which have been investigated previously, are shown [9]. 
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Fig. 3. SEM images of flat and round nanofibers  

Fig 3 shows the nanofibers used in the medical field with a large surface area for cancer 

treatment. Nano fibers loaded with anticancer drug are used in cancer treatments that 

require a smaller amount of drug. 

The nanomaterials obtained by electrospun method have various sizes. Therefore, it can 

be used in pharmaceutical distribution systems, gas detection, catalyst applications, 

wound care, tissue engineering, defense industry, energy storage, agricultural fields, 

membrane applications, electronic devices, biomedical and environmental sciences [9-13]. 

 

Fig.4. Schematic diagram of the electrospinning setup; SEM image of ZnO–SnO2 electrospun 

nanofibers, before and after calcination, at different temperatures [13]; ceramic 

nanofibers-basic properties. 

3. CONCLUSIONS 

FYTRONIX electrospun system is an automatic system to produce the nano-fiber and 

different nanomaterials structure production with high electric voltage. This equipment 

is used for both melt and solution based materials. Since electrospin nanomaterials have 

high specific surface area and controllable pore size, they are promising in medical 

applications, electronic devices and many other fields. 
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