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Abstract 
  
  
«NAFEN™» is a project combining advanced technologies in the field of industrial 
production of a unique crystalline material, which is alumina nanofibers (Al2O3) 
branded as NAFEN™. The high quality and outstanding characteristics of NAFEN™ 
create vast opportunities for its use in the improvement of mechanical and 
physicochemical properties of various materials used in such industries as: 
  

• Energy creation and storage 

• Fuel Cell technology 

• Metallurgy 

• Chemical and petrochemical production 

• Advanced Materials Engineering 

• Aerospace industry 

• Automotive industry 

• Marine construction and maintenance 

• Electronics industry 

• Building materials industry  

  
The production process is unique in terms of high-performance, scalable technology, 
and will allow for significant reductions in the final cost of the nanofibers and, 
consequently, will make it available and more attractive for widespread industrial 
use. 
  
We are offering to anyone interested in our project an opportunity to participate in the 
development and construction of a new industrial production facility. 
 
 
For this project:  
  

• We create a blockchain currency—NFN token—that is equivalent to a 
voucher giving 100% discount for 1 gram of NAFEN™ nanofibers. 

• You, as the owner of the token, will be able to exchange your token 
for our material, and as additional bonus you also can sell it directly 
to person(s) or entities interested in purchasing NAFEN™ (e.g. 
companies that use nanofibers in their products). 

• We will be listing the NFN token on several cryptocurrency 
exchanges. So you will be able sell your tokens at market price on 
the exchanges at any given time. 
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• We expect to buyback a proportional number of tokens from the 
exchanges when our industrial customers order NAFEN ™ nanofibers 
through our production sales system. 

• If the price of the token on the cryptocurrency exchange is lower 
than the price that we agreed with the buyer, the difference will be 
considered operational profit for the company. If the price of the 
token is higher than the selling price of our nanofibers (NAFEN ™ is 
undervalued in the exchange),  we will proportionally increase the 
cost of the nanofibers.  

• Also, in order to accelerate the process of the token buyback, we will 
recommend that our industrial customers buy tokens directly from 
the cryptocurrency exchanges and trade those in to the company for 
a proportional amount of nanofibers. 

  
  
Therefore, from the time of the official opening of the new manufacturing facility, and 
until all of the NFN tokens are bought back, the token holders will be able to use the 
tokens to purchase a proportional amount of NAFEN ™ nanofibers with a 100% 
discount. As additional security to the value of the tokens, the company will not 
supply the NAFEN ™ nanofibers to industrial customers without buying back the 
equivalent number of tokens from the exchange, if there is accessible selling liquidity. 
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Nanoparticles are particles between 1 and 1000 nanometers (nm) in size with a 
surrounding interfacial layer (carbon nanotubes, nanofibers, thin films, 
nanocapsules). 
  
Alumina nanofibers (Al2O3) «NAFEN™» are nanocrystalline fibrous materials 
(nanoparticles) with a unidirectional dispersed structure and faceted surface, having 
ultrahigh mechanical strength and stability, and, thus, ability to firmly interact with 
polymers and other materials.  
  
Composite Material is a multicomponent material that consists of a base (or matrix) 
reinforced with fillers—e.g. carbon fiber or fiberglass fabric—of increased 
mechanical characteristics (strength, stiffness).  
  
Initial Coin Offering (ICO) is a form of attracting investment in new technology 
projects and start-ups by issuing and selling a fixed amount of cryptocurrency.  
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Recent developments in the field of materials science have created vast opportunities 
for the further expansion of composite materials into various spheres of life. 
However, many important applications still require the use of traditional materials due 
to their availability and acceptable mechanical performance. Therefore, such 
products such as wood, steel, and hydrocarbons will remain key raw materials in 
industrial manufacturing. At the same time, there is growing pressure to decrease 
environmental risks and create more efficient use of resources, which is challenging 
the traditional forms of industrial production*. 
  
As a result, many industries now recognize the importance of concentrating on 
relevant research and innovation to overcome these challenges. 
  
There are several accepted methods for achieving change in basic industries: 
  
• Increase resource efficiency by improving the durability of the materials used 

• Reduce material consumption and, consequently, production costs 

• Improve characteristics of raw materials, which allows discovery of new 
applications for the finished products 

• Reduce costs by replacing expensive traditional raw materials, such as wood 
or metals    

  
The constant growth of the global market for innovative polymers and composites 
only supports this change in manufacturing evolution. Research centers are actively 
searching for new methods of creating original high-performance solutions capable 
of reducing general price characteristics of value chains. The tendency to use 
advanced material solutions will gradually reduce the dependence on traditional 
materials and fossil fuels.   
  
NAFEN™ (Al2O3 nanofibers) is a new generation crystalline nanofiber material that has 
ultrahigh mechanical strength and stability. From a physicochemical point of view, 
the material is nano-sized alumina fibers with a unidirectional dispersed structure and 
a faceted surface. Such characteristics provide NAFEN™ with a broad range of 
opportunities to interact with various polymer matrices, as well as ceramic and 
metallic materials Towards a green Economy in Europe, EU environmental policy 
targets and objectives 2010–2050. 
.  

*Towards a green Economy in Europe, EU environmental 
policy targets and objectives 2010–2050 
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Some remarkable properties of NAFEN™ nanofibers 

• Aspect (Length : Diameter) ratio is 
about 20,000,000:1 

• High degree of unidirectional 
orientation 

• Weak connection of fibers among 
themselves means easy 
dispersability 

• High surface concentration of 
hydroxyl groups 

• Surface functionalization available 
depending on the application 

NAFEN™ – from macro to nanoworld 

Main and promising areas of application* 
  
• Polymer reinforcement.  NAFEN™ works on a molecular scale to reinforce the 

polymer matrix by creating a 3D nanomesh within the matrix and strengthening 
against both compressive and pulling forces.  This makes NAFEN™ ideal for use in 
composites and adhesives to increase compression strength, tensile strength, 
interlaminar shear, lap shear and other mechanical properties. 

• Coating toughener and hardener.  NAFEN™ is pure alumina, which is the second 
hardest substance next to diamond.  When NAFEN™ is added to coating systems, 
abrasion resistance, impact toughness, and fracture resistance are all improved. 

• Catalyst and catalyst carriers. The small diameter of the particles/fibers, high 
specific surface area and activity associated with the specific structure of the 
nanoparticles strongly enhances catalytic properties and increases the potential 
for use of aluminum oxide on a massive scale as a catalyst with high selectivity. 

• Electronics industry. NAFEN™ is an excellent dielectric. The combination of a 
precise diameter and a high electric resistance allows developing supercapacitors 
on that basis. Adding NAFEN™ into potting compounds for electronics enhances 
the dielectric insulation properties of these products. 

• Additive Component (enhancer of physicochemical and mechanical parameters) of 
potting and imbibition compounds, glues, sealants, electrically insulating potting 
compositions, insulation and protective coverings, binder for reinforced 
thermoplastics (polyamides, polypropylene, polychloropropylene etc.), 
thermosetting resins (styrene, polyester, epoxy), glass-reinforced plastics etc. as 
well as for impregnating, wrapping and hermetic sealing of parts.       
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• Adsorbent. Capturing hydrocarbon impurities from the air; purification of water 
with increased fluorine content; vapor recovery of hydrogen fluoride from gases 
of superphosphate and electrolysis; brightening solutions in sugar production; 
trapping solvents; adsorbent for gas and liquid adsorption chromatography; 
adsorbent for ion-exchange and sediment-sorption chromatography in aqueous 
solution; inert carrier during liquid-distribution chromatography. 

• Desiccant. Deep dehydration of gases to dew points of -60 °C and below; the 
preservation of instruments and equipment; creation of protective atmospheres 
during long-term storage of food and pharmaceutical products. 

• Sorbent of the ions of metals from solutions of their salts (CsNO3, AgNO3, 
Ba(NO3)2, Sr(NO3)2, Pb(NO3)2, etc., with the possibility of obtaining of metal oxides 
on the surface of the fibers during annealing. 

• Sorbent of radionuclides (from wastewaters of nuclear power plants) 

• Enhancer of cement properties. Significantly accelerates the setting of cement 
when added to the water-cement mix*. 

• Ceramics and Composites. NAFEN™ increases cleavage resistance. High 
toughness, fire resistance, anti-friction and insulating properties; known use in 
several products such as burner discharge lamp, the substrate of integrated 
circuits, shut-off elements ceramic pipeline valves, prostheses, etc. 

• Metal-matrix composites. NAFEN™ is a base for the strengthening of metal 
matrices. Composite powder materials for 3D printing; cable production - wires 
for power lines; aluminum alloys – construction, rolled metal products, 
automotive industry, aircraft industry, spacecraft, and satellites.     

• Abrasive. For ultra-fine polishing (e.g. electronics, capacitors, sensors, optics, 
etc). 

• Medicine and biotechnology. NAFEN™ structure allows for consideration as a 
structural carrier of other nano-objects. 

• Energy creation and storage. Combining materials when NAFEN™ nanofibers are 
covered with carbon can become the basis of high-capacity power suppliers’ 
development. NAFEN™ is also a key element in new solid electrolyte development 
for next generation lithium-ion batteries. 

 

*Prof. K. Sobolev’s group research, University of 
Wisconsin-Milwaukee, USA 
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Thus, the nature of NAFEN™ allows for the discovery of new solutions in different 
fields of science and manufacturing, developing new technologies and creating 
materials with improved performance characteristics. 
  
There are great expectations in such industries as automotive manufacturing, marine 
vessel manufacturing, energy creation and storage, fuel industry, metallurgy, chemical 
and petrochemical production and refining, advanced materials engineering, aerospace 
industry, electronics industry and the building materials industry for materials modified 
with NAFEN™ solutions. 
  
Both producers and final consumers can experience direct benefits from the large-
scale use of NAFEN™ – increased efficiency, quality and stability of final products, 
expanded functionality, reduced material consumption and production costs. 
. 

 

  

 
NAFEN™ nanofibers are produced by the controlled synthesis of aluminum oxide 
nanostructures on the surface of molten aluminum in the presence of special 
oxidants. Such fibers don’t exist in nature; they can only be obtained artificially. The 
method of NAFEN™ industrial synthesis is a patent-protected intellectual property. 
  
During the first stage of the project, since September 2010 (see page 16) 
economically effective methods of production were mastered, the technology concept 
was formulated and a pilot research and production site was designed and built in 
Tallinn, Estonia. 
  
Further testing carried out in Estonia (in accordance with ASTM standards) showed 
that NAFEN™ improves the mechanical—and some physicochemical—properties of 
polymer-based materials (thermosetting materials), thermoplastics, and concretes. 
For example, the use of up to 1% of NAFEN™ provides consistent improvements in 
certain mechanical characteristics of epoxy-based adhesive and composite bonding 
materials, such as elongation at break (+30%), lap shear strength (+30%), fracture 
toughness (+35%), impact toughness (+50%)*. Thus, results show that use of epoxy 
enhancers containing NAFEN™ can lead to reduced weight in finished products up to 
30% while maintaining the initial mechanical characteristics Fracture Toughness, 
Impact Toughness, Lap Shear Strength and Elongation at Break tests - ASTM D 1002-
10, D2095 and GOST 28007-88 for thermosets and in accordance with GOST 4647-80, 
ISO-179, 180 for thermoplastics. Tensile Strength test was made in accordance with 
ASTM D 2095. 

* Fracture Toughness, Impact Toughness, Lap Shear Strength and Elongation at Break tests - ASTM D 

1002-10, D2095 and GOST 28007-88 for thermosets and in accordance with GOST 4647-80, ISO-179, 
180 for thermoplastics. Tensile Strength test was made in accordance with ASTM D 2095. 
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Figure 1. Test of adhesive materials containing 0.4% NAFEN™ 
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scale 

Electrical conductivity 

Fibrous shape 

Nobel Prize in Chemistry 

High price 

Lab scale production 

Challenging to process 

Black color 

Affordable price and industrial 
volumes 

Electrical conductivity 

Spherical shape 

Intrinsic agglomeration 

Challenging to process 

Black color 

Loading levels of 5-10% 

Trade-off: stiffness at the 
expense of elasticity 
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and volumes for 100+ nm 

Come in a variety of sizes 
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Gas barrier (for packaging 
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Outstanding intrinsic properties of Nafen fibers: alignment, dispersability, strength, aspect ratio, 
hydrophilicity 

Uniform enhancement of mechanical properties: no trade-offs 

Processing adopted to existing machinery and technology 

Attractive cost-to-benefit ratio thanks to very low loading required: 0.1–1% 

Compatible and complementary conventional reinforcing agents 

NAFEN™: all benefits of nano materials without any drawbacks 

At the moment, NAFEN™ is the only industrial class of alumina nanofibers available for 
the development of new polymer-based advanced materials. NAFEN™ has been shown 
to provide polymer-based materials with the following properties: increased strength 
(compression, lap shear, interlaminar shear. flexural, tensile), toughness (impact, fracture, 
modulus), wear resistance (abrasion, corrosion) and fire resistance. Other commercially 
available nano-additives are typically difficult to use, do not yield significant benefits and 
can lead to undesirable compromises in the product. 
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The project team has been receiving a lot of interest in NAFEN™ recently from large 
producers of chemicals and advanced materials around the world—some are 
already engaged in work with us and others are in discussion to begin cooperation. 
Many of these companies have participated in comparative tests of NAFEN™ 
products, and several have signed joint development agreements to create 
products with enhanced performance.  
  
It is important to highlight that one of the key strategies of the company in the 
commercialization of NAFEN™, is to secure the technology and its uses, for which it 
has spent a considerable amount of time and resources developing. Internal 
procedures within the company and its intellectual property protection policy were 
designed to quickly identify and effectively protect patentable inventions and 
applications to encourage innovation amongst the company’s employees. For this 
purpose, we cooperate closely, and on a regular basis, with patent attorneys in the 
US on such matters as filing patent applications, consultations, and other legal 
services. The company’s patent portfolio includes both approved patents and the 
patent applications regarding the core technology and specialized industrial 
applications for the use of NAFEN™. We are expecting that the remaining open 
patent applications—which are currently under consideration in the US Patent 
Office—will be successfully approved, providing us with an even stronger patent 
portfolio and associated legal protection. In addition to the patent assets presented 
above, the NAFEN™ brand is protected in 3 classes in the US and EU, and the 
DynaBond™ brand (a formulated product line based on NAFEN™ fibers) is protected 
in 2 classes in the US, UK, and EU. 
 
 

Patent 
Number 

Patent Name 

13/756,366 
GRANTED 

Method And System For Alumina Nanofibers Synthesis From Molten Aluminum 

13/783,295 
Nanocomposite Material Containing Alumina Nanofibers And Method For 
Making Same 

8,809,436 
GRANTED 

Apparatus And Method For Producing Coatings Reinforced With Alumina 
Nanofibers 

13/952,661 
Method And Apparatus For Producing A Nanocomposite Material Reinforced By 
Unidirectionally Oriented Pre-Dispersed Alumina Nanofibers 

14/194,635 
Alumina Nanofiber Reinforced Cement-Based Materials And Method For 
Producing Same 

14/121,855 
Method And Apparatus For Producing A Carbon-Fiber-Reinforced Polymers 
Additionally Reinforced By Alumina Nanofibers 

Table 1. Main NAFEN™ patents and open applications 
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Development and production procedures of NAFEN™ nanofibers and products are 
certified in accordance with the following standards: 
 
• ISO 9001 quality management system 

• ISO 14001 environmental management system 

• OHSAS 18001 professional safety and health management system  

  
The company is also REACH registered for the sale of NAFEN™ nanofiber 
production in the EU, up to 100 tons per year (according to the European Union 
regulations No 1907/2006 of chemical production and turnover). 
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The team who has developed and patented the process of synthetic aluminum oxide 
nanofiber production under the NAFEN™ trademark is situated in Tallinn, Estonia 
(EU). 
  
The company has gone through a full development cycle to optimize the technology 
of NAFEN™ into a safe and environmentally friendly production process. The basic 
synthesis technology for the material was designed to give it enough capacity and 
scalability for large-scale industrial production, as well as making it replicable to 
locate production sites logistically closer to customers around the world. Nowadays, 
the company has a stable and scalable production process allowing us to quickly 
meet requests for large-scale production of NAFEN™ in other territories by the 
construction of new factories, each with the production capacity of up to 80 tons per 
year. 
  
At the moment, we continue to focus on further development of the NAFEN™ product 
line, customer relations, sales, and expansion of production capacities from pilot to 
large-scale production. To achieve the commercial objectives, the company has 
developed and maintained an active list of more than 350 potential clients (of which 
150 are key players in the market) interested in possible advantages that NAFEN™ 
can bring to their manufactured products. 
  
The product applications of the client pool include such industrial areas as paints, 
adhesives, polymer-based resins (epoxy, polyester, polyurethane, etc.), polymer 
reinforced composites, engineering plastics, ceramics, concrete/cement, wind 
energy components, electronics, energy storage devices (batteries), automotive 
vehicles and marine vessels. The R&D team provides clients with samples of 
NAFEN™ products to conduct comparative tests in their own materials. The results 
of the various tests made by our partners have provided a broad scope of 
opportunities for NAFEN™, in terms of improving the physicochemical and 
mechanical properties of end products.  
  
The project team is always open to new partnership possibilities and taking on new 
research activities. We have created an open and informative website which allows 
any organization interested in cooperation and obtaining fiber samples to contact 
the sales team for follow up on actions to be taken*.  
  
In 2015 the company successfully participated in the European Commission  
«Horizon 2020» program for SME's and was awarded a grant of 2.5 million euros. 
Thanks to this money the company was able to complete basic research, accelerate 
the development of new modified epoxy-based composites resins and plastics, 
establish a production line and obtain patent and trademark protection. All of this 
has led to the initial commercial contracts for the company**. 

Introduction 
page 13 of 36 

* www.nafen.eu; sales@nafen.eu 
**http://cordis.europa.eu/project/rcn/198029_en.html 



The company is working closely with chemical and advanced materials producers for 
the development of NAFEN™ enhanced products. Amongst them are such industry 
leaders as: 
 
 
 
 
 
 
 
  
  
 
Phase III of the project will focus resources on further production expansion, the 
establishment of commercial partnerships with large industry players (market 
leaders), and an increase in the overall client base for commercial sales.  

One of the remarkable examples 
of our commercial sales is the 
project of small marine vessel 
construction using composite 
materials based on epoxy resins 
reinforced by NAFEN™ 
nanofibers*.  

Produced Yacht design 

Projects, such as the production of leisure and sports vessels with NAFEN™ based 
composite systems, allow us to say with confidence that there is a constantly 
growing demand for nanofiber production; and this, in turn, highlights the issue of 
transforming the pilot site into a full-scale industrial production facility. 
  
Thus, we have the following objectives of attracting investments: 
  
• Reconfiguring the pilot site into an industrial-scale production facility. 

• New plant construction for further Production expansion. 

• Lowering production costs of NAFEN™ through economies of scale to attract 
large-scale clients  
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The project is about producing NAFEN™ alumina nanofibers as nano-sized additives 
for improving the mechanical and physicochemical properties of composites and 
advanced materials made from polymers (thermoplastics, thermosets), cement, 
ceramics etc. 
  
The project will utilize the innovative product NAFEN™ to both improve the 
performance of materials based on mass-produced nano-modified polymers and 
provide a broader scope of applications for it (electronics, catalysts, metal-matrix 
composites, concretes, ceramics, etc.). 
  
STRENGTHS OF THE PROJECT: 

  
R&D department uses its own intellectual property (patented technologies, 
Table 1) to search for customized solutions applicable to different 
industries. 
  
Within the framework of JDP (Joint Development Projects), we have 
ongoing projects with market leaders in advanced materials and chemical 
production, who consider NAFEN™ as a high-value enhancer of 
physicochemical and mechanical properties of polymers and other 
materials 
  
At the moment, the company has already received several rounds of 
funding through venture investors as well as via participation in the EU 
Horizon 2020 program on development and support of European Small to 
Medium-sized Enterprises (SME). Thus, the main risks associated with the 
critical stages of startup and entering the target markets have been 
successfully overcome. 
  
Initial commercial contracts requiring the production of NAFEN™ are in 
place 
  
Construction of a new production plant with increased capacity (up to 80 
tons per year) will accelerate the broader acceptance of NAFEN™ due to 
reduced production costs from economies of scale, and will also achieve 
the volume of industrial production that is needed by big market players 
 
  

Funds collected from the ICO are meant to be used for the construction of a new 
plant in Estonia for expanded production of NAFEN™.  This will create new jobs, 
optimize production costs and attract the attention of big players interested in the 
purchase of large volumes of material.  
  

Introduction 
page 15 of 36 



September 2010 
Stage 1 – Discovery of a new material 
Formation of a crystalline nanomaterial was observed on the surface 
of molten aluminum. Preliminary tests showed that material has the 
potential to revolutionize many markets by improving mechanical 
properties of thermoplastics, thermosetting materials, concretes, and 
ceramics. Thus, the team started to explore cost-effective ways of 
producing the material.  

Stage 2 – First industrial nanomaterial 
New nanomaterial was identified as pure crystals of gamma-Al2O3 
(diameter ~ 10-20 nm, length of single crystals ~ 300+ nm). 
Technology concept was formulated; R&D and pilot production site 
was designed and built.  

May 2011 

1 

2 

Stage 3 – First nanocomposites samples 
Searching for the best application of a product in the market, the team 
created samples of polymer nanocomposites reinforced with NAFEN™ 
nanofibers. 

Stage 4 – Start of work for potential customers 
The launch of NAFEN™ pilot production and laboratory production of 
NAFEN™ Enhancer masterbatches and dispersions. 

Stage 5 – Prototypes of nano-reinforced materials 
Products of NAFEN™™ (powder, fiber, suspensions, masterbatches) 
were produced and used for modification of polymers in the JDP 
program framework. Samples of modified polymers and composites 
were sent to industrial partners for assessment. Products received 
positive feedback. 

Stage 6 – Start of sales 
Initial commercial contracts were signed. Products sales were 
launched. NAFEN™ entered the market. 

Stage 7 – Construction and production expansion for market 
takeover  
• Funds collection through ICO and construction of a new plant with 

production capacity of up to 80 tons per year 
• Production 
• Buyback 

3 

4 

5 

6 

7 

January 2013 

May 2014 

August  2015 

August  2016 

Beginning  2018 

stage 

€3 mln 

€2,5 mln 

€1,5 mln 

€4 mln 

€2,5 mln 

€14 mln 

period /  
investments 

(EU grant– №685213– 
NAFEN™) 
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We create an NFN token, which is equivalent to a voucher giving 100% discount for 1 
gram of NAFEN™ nanofiber. Investors have great opportunity to diversify their risks 
and invest into real business and real assets using cryptocurrencies, as new 
generation financial instruments. After official facility launch, we expect to buyback a 
proportional number of tokens (if such available for sale) from the exchanges when 
our industrial customers order NAFEN™ nanofibers through our production sales 
system. 
 

 

Our NFN token smart-contract fully complies with the ERC20 standard and has a 
number of additional functions. Technical implementation of our smart-contract you 
can find on our GitHub. 
 
Key points: 
 
1. Smart-contract basis is the Crowdsale contract, which performs the function of 

selling tokens with pre-defined conditions. The sale of tokens is divided into three 
stages. Starting dates and duration of each stage are specified when contract is 
activated (deployed), while starting dated and duration periods can be changed by 
the contract holder. All these data is public and visible for all users. 

2. The ETH to EUR rate is fixed before each stage. 

3. For FIAT investors tokens can be issued manually at a pre-agreed amount in 
euros, which can be transferred to our bank account or in some other alternative 
way. Such amounts are counted in smart-contact and are public information. 

4. Whitelist / Blacklist. The smart-contact publicly implemented the system of white- 
and blacklists. Tokens sale and counting in capitalization is made only according 
whitelist addresses. Investor can get into the whitelist after passing KYC 
procedures. 

5. In case of getting into blacklist, for example, because of legislative prohibition of 
the country of residence, such investor can independently start the function of 
automatic money return to the wallet, or request a refund from us. Upon the 
return, these tokens are automatically burned and are not included in the total 
capitalization, as well as smart-contract gets the opportunity to issue new tokens 
instead of burnt ones. 

6. The end of the crowdsale occurs automatically by collecting the hard-cap or at the 
end of the last stage, which of them will come sooner. Collected cryptocurrency 
will be sent to the multisig address, given when the contact is activated and such 
information is public. 
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7. Team bonus is 5% of the number of tokens issued and will be sent to the team 
address at the end of the crowdsale and such information is public.8. If soft-cap is 
not reached until the end of the Round C then crowdsale is unsuccessful and all 
investors will have possibility to automatically return their funds in the initial 
amount minus costs for ICO campaign which will be publicly declared and would 
not be more than 750000 Eur. Refund sum  will be calculated with following 
formula: Refund = Investment x (1-(Total ICO Costs/Total Amount of 
Investment)). 

Currently, the average price for NAFEN™ nanofibers is 1000 euros per kilogram for 
small quantities (up to 10kg) and 750 euros per kilogram for quantities of 10-50kg. In 
case of constant demand and orders of larger quantities (more than 50kg monthly) 
the price will be reduced to—but not less than—500 euros per kilogram. If production 
volumes increase to the level of at least 6500kg per month after the launch of the 
production plant, then the price will be further reduced, but will not be less than 350 
euros per kilogram. Also, if the price of the NFN token on the exchange will be higher 
than the selling price of the fiber, the company reserves the right to increase the 
selling price of 1 kg of NAFEN™ in proportion to the exchange price of the token. 

The NFN token is supported by an actual product. The NAFEN™ token will be placed 
in free circulation on several crypto stock exchanges and will always be considered as 
an asset in high demand. 

 

The opportunity to participate in the establishment of an industrial-scale production 
facility for a unique material that improves various performance characteristics (size 
and weight reduction, strength increase, production cost reduction, improved safety, 
etc.) of many high-value products. Promotion of the use of crypto coins and providing 
stable, decentralized funding of the production. 
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The initial placement of the tokens will be conducted in 3 rounds: 
• Round A  
• Round B 
• Round C 
 
Dates of the rounds will be determined during the period of preparation for ICO and 
will be announced in advance on the company’s official website, as well as in the 
media. 
 
Each of the rounds will be limited by time, but will not have any restrictions on the 
volume of attracted investments. 
 
Soft-cap = 1,500,000 € applies in the case when we do not collect the minimum 
amount of financial assets during three rounds. If the soft-cap amount is not 
reached, all investors will receive their investments back. 
 
Hard-cap = 14 000 000 € is strictly limited and when the maximum amount of 
financial assets is reached, the smart contract will automatically stop receiving any 
investments, and if necessary, return the overpayments back. 
 
The distribution of bonuses for investors based on the volume of emissions would 
look as follows: 
  

Token price, € Bonus, % ICO sum, € Tokens issued, pcs 

0.050 € 200% 500 000 € 10 000 000 

0.060 € 150% 900 000 € 15 000 000 

0.075 € 100% 1 500 000 € 20 000 000 

0.100 € 50% 2 500 000 € 25 000 000 

0.120 € 25% 3 600 000 € 30 000 000 

0.150 € 0% 5 000 000 € 33 333 333 

    14 000 000 € 133 333 333 

A total amount of 133,333,333 NFN tokens will be issued, that is equivalent to 
133.3 tons of NAFEN™ nanofibers. 
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Fees & consulting 
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Exchange 
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ICO marketing 
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PR 
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Product 
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Other 
7% 

  

 
 
  

[€] 2018 2019 2020 2021 2022 

Stage: Construction Installation Sales start Sales Scaling 

Incomes:  - €   - €   20 514 000 €   31 260 000 €   39 074 000 €  

Outcomes: -5 162 000€  -8 838 000€  -8 474 000 €  -8 780 000 €  -11 997 000 €  

Totals: -5 162 000€  -8 838 000€   12 040 000 €   22 480 000 €   27 077 000 €  

Accumulated: -5 162 000€  -14 000 000 €  -1 960 000 €   20 520 000 €   47 597 000 €  
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Q2 2018 

Q3 2018 

Q4 2018 

Q1 2019 

Q2 2019 

Q3 2019 

Q4 2019 

Q1 2020 

Investment campaign 

Search for a production site 

Engineering and technical surveys 

Production site long-term lease  

Production plant design works 

NFN tokens listing on crypto-exchanges 

Purchase orders for the equipment , including reactors for 
production 

Approval of the optimal construction plan 

Searching for Plant Construction partner 

Signed agreement with construction company 

Start of the construction works 

Full-scale construction works 

Delivery and installation of the first reactors 

Final stage of the construction works 

All reactors are delivered and installed 

Finalizing production modes 

Test launch of the reactors 

Reay-to-start 

START OF THE SALES 
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ICO and the beginning of plant construction 
Immediately after the successful completion of the ICO, we are 
going to start negotiations on a long-term lease or purchase of a 
production site that will result in the signing of a long-term lease or 
purchase contract. The first stage of the plant construction will be 
designing the facilities and calculating the required space and 
equipment needs to achieve the proposed capacities. Parallel to this, 
we will start designing and ordering the reactors and other related 
equipment. We expect to finish this stage in the first year and begin 
the construction. The main expenses during the first year will be 
related to the ICO and further marketing, plant design work, the start 
of construction works, prepayments for basic equipment (including 
reactors) and technology maintenance costs. The NFN tokens will 
be listed on the leading crypto-exchanges during this period.    
 
 
 
End of construction and plant launch 
The second year will begin with full-scale construction. Immediately 
after completing the basic construction works, the first reactors will 
be delivered for installation. In the second half of the year, the first 
test launch of the new reactors will be conducted, ensuring 
technology performance from the new site. In parallel, we will 
continue working on growing customer relations, active marketing 
and business development in our target markets. By the end of the 
year, we plan to pre-launch the plant and produce the first test 
batches of material. The expectations for the second year include 
the official opening of the new plant and a full-scale launch of the 
technology. The main expenses of the second year will be related to 
the completion of the plant construction, production activities, 
marketing, customer relations and production costs of the test 
batches. 
 
 
Start of sales and active marketing 
During the third year we will be prepared to increase our sales 
volumes in order achieve a planned sales level of 20.5 million euros. 
In the first month of 2020, sales of NAFEN™ fibers are expected to 
be 20% of maximum production capacity and to reach 70% of full 
capacity by the last quarter. Third-year expenses will be associated 
with the operation of the production plant and active marketing and 
business development with clients. Token trading circulation this 
period is expected to occur between the crypto-community 
participants, the company and the company's customers. 
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Sales 
We are expecting fourth year’s sales of NAFEN ™ fibers to reach 80% 
of total production capacity. Expenses will remain similar to year 3 
since staff and associated costs will be at the same level, which will 
allow for the maximum quantity of fiber production. By the end of 
year 4, we will be considering options for reaching the next stage of 
company’s development—technology scaling. 
 
 
 
Scaling 
In the fifth year, we will continue to actively increase market sales. 
Sales are expected to reach 90-95% of total production capacity, 
allowing us the opportunity to implement the next stage—scaling. 
We plan to start the construction of the second plant in a new region 
(e.g. Asia or North America), depending on the market conditions at 
that time. Fifth-year expenses continue to remain at the fixed level, 
increasing only due to the start of the new plant construction.  
 

2021 

2022 
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Customer needs 
  
Materials reinforced by NAFEN™ are made for producers of industrial 
and consumer goods that currently use traditional materials or non-
modified polymer materials (composites, adhesives, coatings, and 
plastics). 

Economic benefits 
 
Materials with improved mechanical properties allow: 
• Increasing product durability (waste reduction, material savings 

over time)  

• Replacing traditional materials with nano modified ones (cost 
savings on raw materials, increased performance) 

• Reducing weight of a base material in the finished products 
(cost savings on raw materials, increased fuel economy) 

• Reducing dependency on raw materials and fossil fuels 

Unique selling points 
 
NAFEN™ is the only alumina-based nano enhancer available in 
industrial quantities for the improvement of mechanical properties of 
polymers and other materials. 
  
For example, use of NAFEN™ in small quantities (~ 0,5%) for polymers 
modification:  
• Improves mechanical properties 

• Increases high-temperature resistance 

• Cost-effective 

• Does not bear additional expenses due to simple implementation 
technology  
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Barriers to the market 
  
There are no substantial barriers to the market since: 
  
• Industrial production process of NAFEN™ exists at relatively low 

costs 

• Technology of producing nanofibers can be customized for 
different solutions 

• NAFEN™ technology can be implemented in ready-made 
commercially available solutions 

Market size and growth 
 
Global market for composite materials is expected to reach € 26 
Billion (6,6% growth per year).  
  
Other promising markets: 
• Plastics 

• Concretes 

• 3D printing 

• Catalysts 

Competitors 
  
Direct competition:  
Polymers modified by other nanoparticles (single- and multi-walled 
Carbon Nano Tubes (CNT), nanosilica, nanoclay). 
 
Wider competition:  
Traditional materials (metals, wood etc.) or non-modified polymer 
materials currently used in target applications. 

Pricing model 
  
The project team is constantly working on improvements of NAFEN™ 
technological production chain. This already allows reduction of the 
cost of materials and increasing company’s gross profit.  NAFEN™ 
products are sold as pre-dispersed solutions or dry-fibers and are 
sold on a per kilogram basis. 
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Определения 
стр. 3 из n 

Typical ICO project approach NAFEN™ approach 

The project is in its infancy or 
does not exist. 

The main stages of development and preparation for 
commercialization have already been passed:  
• Technology of NAFEN™ synthesis is worked out and 

documented 

• Automation, parameters control and documentation 
flow are established 

• Technology is ready for scaling 

• Experienced production of dispersions and polymers is 
launched 

Single business model. As a 
result – boom on expectations of 
outcomes. 

Expansion of existing pilot site, since the product is 
approved by customers. 

A team is formed either 
immediately before the project or 
after receiving funding. 

Team of experts with years of experience is formed. 
Effective work of R&D, production and business 
development departments is established; processes of 
cooperation are implemented. 

No experience in actual R&D and 
production. 

More than 5 years of NAFEN™ development and its 
applications: 
• Reliable protection of intellectual property 
• Obtaining of REACH  
• Certified procedures for development and production of 

NAFEN™ products 

Unclear mechanisms of 
entering the market. 

Well-established business processes: 
Market assessment is carried out, highlighting market of 
polymer materials, coatings and composites as priority 
NAFEN™ nanofibers dispersing process is designed 
confirming the fact of enhancing properties of products 
Initial sales are made 
Market needs on product specifications are identified 
Close cooperation with interested partners 
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Strengths 

 

• Own production of a unique material 

• Enhancers based on NAFEN™ are 
compatible with existing technological 
chains 

• Improvement of mechanical properties is 
confirmed 

• Unlimited scalability 

• Strong team combining technical 
knowledge, strategic management, and 
internal discipline  

• Reliable protection of intellectual property 

• Certification 

• Reputable R&D partners 

Weaknesses 

 

• Not present on the market with big 
players 

• Limited resources 

• Long development cycle 

• Little-known brand  

• Pilot stage of production 

• Limited market reach 

Opportunities 

 

• First on the market enhancer of various 
polymer and composite materials 

• More durable materials are always in high 
demand 

• Channels of entering the market 
(industrial consultants, intermediaries 
and “internal champions”) 

Threats 

 

• Slow process of entering the market 

• Loss of trust from investors if required 
sales are not achieved within a 
reasonable time 

• Slow process of product development 

• Delay in launching  industrial production 

• High volume of orders that production is 
not able to handle 
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ROMAN GERTCEV  
Partner, Member of the board ANF Technology Ltd 
Education and experience: 1997/2002 - Law student (specialty 
Civilian and Military Lawyer) - graduated with honors; 2000/2003 - 
Russian State University for the Humanities, Moscow 
(Government Management) - graduated with honors; 2000/2003 - 
Institute of Economic Transformation and Market Management, 
Moscow (Finance and Credit) - graduated with honors.  Being an 
executive officer in the different companies, Roman has gained a 
vast experience in business management, civil law, finances, 
banking, business development and digital technologies.  

IVAN GOLOVANOV 
CEO 
Ivan is a graduate of Finance University under the Government 
of RF, has Master's degree in international finance. He worked 
as an investment analyst in the Scandinavian bank - NORDEA, 
currently Ivan is an expert in digital marketing, finance, and 
blockchain areas. Crypto enthusiast, bought his first bitcoins in 
2011. 
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VLADIMIR JELETSKIY 
CFO 
  
Vladimir is a graduate of Tallinn University of Technology and he 
has MBA and Master's Degree in Financial Management. He is 
experienced in budgeting, financial planning, business planning, 
reporting, financial management, cash flow planning, 
consolidating, fund financial management, consulting, 
forecasting, decisions making, start-up business structures, 
participation in new business development, financial scenarios 
planning and communicating with shareholders, banks, and 
other authorities. Vladimir has many years of experience in CFO 
position in the concrete production facility and innovative 
technology companies and has the competence to implement 
the projects successfully. He is involved in NAFEN™ organization 
management and overall financial supervision of the project. 

TIM FERLAND 
Commercial director  
  
Tim is a graduate of Central Washington University, where he 
earned a specialized degree in International Business 
Administration.  Tim has extensive business experience in the 
US and Europe, with expertise in Business Development, 
Marketing, Team Leadership, Sales and Strategic Planning.  
Tim is responsible for the development of company Marketing 
and Sales Plans for NAFEN™ and DynaBond™ products, as well 
as the budget for, and management of these strategy tools.  
Tim’s work also involves the creation and development of 
marketing materials, coordinating trademark protection for 
branding, compliance with regulatory authorities and 
coordination of marketing events for the company in the US, 
Europe, and Asia. Tim leads the sales and marketing team, 
which includes local Technical Support, sales agents, and global 
distributors. 
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SERGEY KNIGA, PhD 
Head of production  

Sergey has PhD Degree in Economics from Moscow State 
University of Humanities and Economics. He worked continually 
in Russia since 2000, mostly in innovative technology companies, 
for 10 years in various leading positions including Director of 
Production in Microbor Nanotech for 3 years. He is responsible 
for NAFEN technological processes management, organization 
and management of ongoing work. 

ALEKSEY KIRILLOV, PhD 
Chief technologist, R&D Leader  

Alexey is a graduate of Kazan State Technological University and 
he has PhD Degree in Technology and Processing of Polymers 
and Composites. Alexey was working as Senior Engineer-
Technologist, Manufacturing Director, Chief Technologist and 
R&D Leader in different high-tech and chemical companies 
(Epofor, Bayer).  He has great knowledge and experience of work 
in multi-tasking projects. He is involved in NAFEN™ product 
technical support and development, optimization of processes 
and equipment for NAFEN™ nanofibers synthesis. 

DENIS LIZUNOV, PhD 
Head of technical support and development 

Denis has graduated from Mendeleev University of Chemical 
Technology of Russia and he has PhD Degree in Chemical 
Technology of Polymers and Composite Processing. He has 
more than 8 years experience in various fields of chemical 
technology. The field of his professional interests includes 
composite and polymeric materials research (from 2011 to 2013 
he served as Co-director of Polycom Group), thus bringing into 
NAFEN™ the knowledge of nanomaterials manipulation. He is 
responsible for NAFEN™ product development, commercial 
activity, support of existing and potential clients.  
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ANTON RUZANOV,  
MSc (Chemistry and Materials technology) 
Head of laboratory 
 
Anton received M.S. degree in Chemistry from Tartu University, 
where to date continues study pursuing a PhD degree with in-
depth research in the field of computational electrochemistry. He 
has a strong background of practical work in laboratories of 
different kinds, including electrochemical, analytical and 
laboratory of physical measurements, in which he was engaged 
both in practical test measurements and in the monitoring of 
quality control. In the company, Anton is working on the 
implementation of existing international chemical, physical and 
mechanical test standards in practice, also on the development 
of in-house control test methods for experimental and serial 
production on NAFEN™ basis in accordance with its unique 
properties. He also provides practical support to customers 
regarding the selection of test parameters and procedure 
depending on the material studied. 
  

ALEKSEI TRETJAKOV, PhD 
Project coordinator  
  
Aleksei has PhD Degree from Tallinn University of Technology in 
the field of Materials Science and MSc Degree in Sustainable 
Energetics (University of Tartu). Aleksei has gained a lot of 
experience in both research and technological projects 
implementation and support for the academic research groups 
as well as private companies with a different specificity of work. 
The main field of his professional interests is nanotechnology 
and technological innovations. Author of more than 15 papers, 
in peer-reviewed journals and conference proceedings. He is 
involved in NAFEN™ product R&D processes, project 
coordination, and communication management. 
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THOMAS PUSCHMANN  
Chairman of the board, ANF Technology Ltd 
 
Over 30 years experience in the Chemical Industry, Consultant to 
the Industry since 2012, Adviser to new projects in the EU, ME and 
Singapore. Strength: Effectiveness & Efficiency, extended global 
Network, Product and Market knowledge, successful 
transformations/hands-on experience. Experience: Purchasing 
Director (Direct & Indirect) Dow EMEA/Dubai & Horgen, 
Purchasing Director Dow IMEA/Dubai, Charter: Built-up and lead 
the most efficient and effective Purchasing Organization in the 
most prosperous global region for the Chemical Industry, Leading 
a global network of Chemical Traders, Leader of various 
Categories. 

ANDREI VERESSOV  
Managing partner and Attorney at law, Bright Law Firm 
 
The founder of Bright Law bureau and attorney at law, over 15 
years of legal practice. Successfully secured several ICO projects 
with investments over 40 mln in USD equivalent.  

MARTIN KIURU 
CTO, Libertech and CEO, Make IT Work OUT 
 
Provides companies with IT knowledge, experience and workforce 
needed to reach the business aims. Has experience of being CTO, 
Global Financial Company Member of the Board, Entrepreneur, 
Software Architect, Project Manager, Product Manager and 
Software Developer. 
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The team incorporates the unique alumina nanofibers (Al2O3) NAFEN™ in polymers 
(composites, adhesives, coatings, etc.), ceramics and other materials to improve 
their mechanical and physicochemical performance. The patented technology allows 
for the production of NAFEN™ on an industrial scale. Products modified by NAFEN™ 
nanofibers have outstanding mechanical and physicochemical properties compared 
to their non-modified analogues. There are no geographical restrictions on where 
these materials can be applied. Even though the use of nanoparticles for 
improvement of polymer and composite products is recognized, NAFEN™ can be 
considered as a pioneering material since it is the first one to promote the 
modification of materials on an industrial scale at low costs. Working on NAFEN™ 
applications, we rely on the experience acquired from more than 5 years of R&D 
activity within the framework of joint development with various leading universities 
and commercial entities in the United States, Europe and elsewhere around the 
world*. 
  
One of the main objectives of the project is the development and industrial production 
of innovative, knowledge-intensive products based on our unique research 
experience in the field of nanomaterials. The phase III results of the NAFEN™ project 
will make a significant contribution in improving the competitiveness of Europe’s 
industrial export sectors. Europe is one of the leading manufacturing regions of 
innovative polymer materials; thus, NAFEN™ will help to maintain its positions, 
allowing large chemical producers to gain advantages in costs and optimization of 
their finished products.      
  
Phase III of the NAFEN™ project deals with the so-called “funding gap” for bringing 
the working solutions (production of existing NAFEN™ materials) into full commercial 
availability for big market players. To achieve this, the company will increase its 
production capacities and create new jobs by constructing a new plant with 
optimized production parameters.  
  
Within Phase III of the project, the following main activities are planned: 
• Purchase of equipment and construction of a new production unit 

• Launch and adjustment of equipment, production optimization 

• Testing: purchase and set-up of laboratory testing equipment 

• Shipment of materials to clients (big industry players) 

• Close cooperation with industrial partners to continue development of 
materials reinforced by NAFEN™ 

* https://www.ccg.msm.cam.ac.uk/industrial-links/nafen 
(1) Fraunhofer Institute of Polymeric Materials and Composites PYCO, (2) Moscow Institute of Steels and Alloys 
MISIS, (3) The University of Texas at Austin, (4) University of Cambridge – Koo J. Fundamentals, Properties, and 
Applications of Polymer Nanocomposites. – Chapter 2.2.2.5 Aluminum Oxide Nanofibers – Cambridge University 
Press, 2016. 
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All of this requires new forms of financing, such as crowdfunding through the ICO. 
  
NAFEN™ modified materials will be used in many types of finished products made 
from polymers, ceramics, concretes, and other materials. In some cases, traditional 
materials (metals, wood etc.) can be substituted by new materials based on 
NAFEN™. Nano-modified polymers also create opportunities for manufacturing 
finished products with the same mechanical properties but using fewer raw 
materials. In other cases, it will enhance the durability of the products, which will 
reduce costs over the lifetime of finished goods. All of the above cases will bring 
both direct economic benefits and new eco-friendly solutions to society while 
reducing the negative influence on the environment.      
  
We are sure that the Phase III results of our project will have a considerable impact 
on the European chemical production and, ultimately, on the global chemical industry 
as a whole. After NAFEN™ strengthens its position amongst European 
manufacturers, we expect to see the change in many finished products. Depending 
on its application, end-consumers will have the best products with improved 
strengths and/or less weight. As an alternative, the same finished products may 
have similar performance attributes, but at lower costs, which at the end will be 
beneficial for both producers and end-users. 
  
Investing money in our project is participating in the next stage of development of the 
world community. It will exclude the possibility that Transnational Companies (TNC) 
will be able to capture the most developed and promising segments of industrial 
production and research institutions, thus leaving them open for all players in the 
market. 
 
This is your opportunity for financial independence and the ability to own a unique 
product while preventing TNCs from monopolizing these new markets. We strongly 
believe in the P2P business model and want to provide the whole DIGITAL 
COMMUNITY with the opportunity of buying the necessary goods without 
intermediaries. 
  
Each one of you can decide how to manage your money, time and products at any 
time. 
  
Each one of you has the chance to sell, gift or use the product that is already changing 
the world. 
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Scientific works on NAFEN™ application possibilities and its characteristics 
  
• Bravaya, Natalia M., et al. "Synthesis and properties of hybrid materials obtained 

by in situ copolymerization of ethylene and propylene in the presence of Al2O3 
nanofibers (NAFEN™) on catalytic system rac‐Et (2‐MeInd) 
2ZrMe2/isobutylalumoxane." Journal of Applied Polymer Science (2016). 
Abstract: Nanofibers of Al2O3 (NAFEN™) were used to create new hybrid plastic 
materials based on a copolymer of ethylene and propylene. The authors report 
that these materials exhibit improved physicomechanical properties (tensile 
strength and elongation at break), as well as the nanofiller, significantly improves 
the resistance of the nanocomposite to the thermo-oxidative and thermal 
degradation. 

 
• Dmitriev, Vladimir Vladimirovich, et al. "Anisotropic spin diffusion in liquid 3He 

confined in NAFEN™." JETP Letters 101.12 (2015): 808-813. 
Abstract: NAFEN™ as a new type of aerogel consisting of Al2O3 strands was 
examined as a model structure using spin echo techniques. A theory describing 
observed effects was developed and compared with the experimental data. 

 
• Saunders, Zenille, et al. "Characterization of engineered alumina nanofibers and 

their colloidal properties in water." Journal of Nanoparticle Research 17.3 (2015): 1-
14. 
Abstract: NAFEN™ nanofibers along with other Aluminum oxide nanofibers having 
different fiber diameters were characterized to determine if and how the fiber 
diameter affects their colloidal behavior and solubility in water. The article 
provides initial data on fibers behavior in aqueous systems. 

 
• Su, Veronica Mei Tiing, and Trevor William Clyne. "Hybrid Filtration Membranes 

incorporating Nanoporous Silica within a Nanoscale Alumina Fibre Scaffold." 
Advanced Engineering Materials 18.1 (2016): 96-104. 
Abstract: The new type membranes were produced from alumina fibers supplied 
by NAFEN™. According to the results reported in the article, the produced 
membranes give an excellent combination of fine scale filtration efficiency and 
high permeability. 

  
• Skvortsov I.Yu., Berkovich A.K., Makarov I.S., Parashutin I.V., Kulichikhin V.G. 

"Carbon fibers based on polyacrylonitrile containing nanofibers of aluminum 
oxide." Fizika voloknistyh materialov: struktura, svojstva, naukoemkie tehnologii i 
materialy (Smartex) 1.1 (2016): 116-120. 
Abstract: Novel composite fibers based on polyacrylonitrile and aluminum oxide 
nanofibers (NAFEN™) were obtained. The mechanical and thermo-physical 
properties of the fibers were estimated. 
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• Ivanov, R., et al. "Graphene-encapsulated aluminium oxide nanofibers as a novel 
type of nanofillers for electroconductive ceramics." Journal of the European 
Ceramic Society 35.14 (2015): 4017-4021. 
Abstract: Authors report about the ability to transform an insulating material, into 
a highly conductive material by filling the supporting matrix with alumina 
nanofibers encapsulated by multi-layered graphene. Coupling between graphene 
layers and alumina nanofibers results in the development of a novel type of 
fillers for ceramics. These results can be applied for developing of graphene–
ceramic composites with enhanced electrical properties that can be then 
suitable for high-precision electrical discharge machining. 

  
• Lebedev, D. V., et al. "Preparation and ionic selectivity of carbon-coated alumina 

nanofiber membranes." Petroleum Chemistry 57.4 (2017): 306-317. 
Abstract: A novel type of ion-selective membranes based on NAFEN™TM alumina 
nanofibers coated with carbon is proposed. The membranes are produced by 
filtration of a NAFEN™ nanofiber suspension through a porous support followed 
by drying and sintering. The measurement of membrane potential in an 
electrochemical cell has shown that the deposition of carbon on the membrane 
results in high ionic selectivity. Possible applications of the membranes 
produced include nanofiltration, ultrafiltration, and separation of charged species 
in mixtures. The formation of a conductive carbon layer on the pore surface can 
be employed for fabricating membranes with switchable ion-transport 
selectivity. 

 
• Taleb, Masoud, et al. "Ultra-sensitive voltammetric simultaneous determination 

of dopamine, uric acid and ascorbic acid based on a graphene-coated alumina 
electrode." Microchimica Acta (2017): 1-8. 
Abstract: The authors describe the fabrication of an interconnected edge-
exposed graphene nanostructure via chemical vapor deposition (CVD) of foliated 
graphene onto a network of alumina nanofibers.  The sensor was successfully 
applied to the simultaneous determination of DA and UA in the presence of AA in 
spiked urine sample. 
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