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Warsaw, 10.05.2013 

 

Newsletter of Nanoforce Project  

 

Institute of High Pressure Physics  (IHPP), also known as “UNIPRESS”, it is a member of 

the Polish Academy of Sciences. The activity of IHPP includes modern research areas such as: op-

toelectronic (e.g. semi-and superconductors), bio-physics, nanotechnology. Institute specializes in 

high-pressure (HP) techniques, used for research purpose as well as for manufacturing of advanced 

materials. Obtained results present unique values, as exemplified by blue/violet laser diodes, 

nanostructured bone implants, oxygen sensor, superconducting wires MgB2.  

Laboratory of Nanostructures for Photonic and Nanomedicine of IHPP is one of the leading 

Polish groups in nanotechnology area. Laboratory specializes in synthesis of high quality 

nanopowders as exemplified by resorbable nano-Hydroxyapatite for bone implants, ZrO2 for optical 

oxygen nano-sensors, ZnO for germicidal products. The second, complementary specialization is 

nanometrology. Laboratory of Nanostructures is equipped with modern devices, essential for 

nanomaterials characterization, among others for detection of  nanoparticles size and size distribu-

tion, for measurement of Specific Surface Area, density and Zeta-potential. Experience of the team 

and laboratory equipment were essential for realization of experimental part of NANOFORCE pro-

ject. 

The crucial task of NANOFORCE project is elaboration of Material Safety Data Sheets and 

Exposure Scenarios for three types of  nanopowders: Ag and ZnO and TiO2. In IHPP there are in-

vestigated two of them: nano-Ag manufactured by polish producer and nano-ZnO synthesized in 

Laboratory of Nanostructures. Both materials are available on the market as a commercial products.  
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Comprehensive structural investigations of nanopowders are realized in Laboratory of 

Nanostructures. Moreover, extensive literature study concerning toxicological and eco-toxicological 

properties of  Ag and ZnO  in nano-forms should be also done. Although that applied tests (listed 

above) are not standardized for materials in their nano-form, but all of them are recommended by 

EC or OECD  for nanomaterials characterization.  

 

1. Nanoparticle size and size distribution - tested using two techniques: Dynamic Light 

Scattering (DLA) and Nanoparticle Tracking  Analysis (NTA). 

2. Specific Surface Area (total surface area of nanoparticles per unit of mass)  - 

determined using Brenauer-Emmett-Teller (N2-BET) adsorption method. 

3. Density of nanopowders (total mas of nanoparticles per unit of volume) - 

investigated with use of Helium pycnometer (Volumetric measurement) 

4. Crystal structure and crystal size of nanopowders - determined from X-ray 

diffraction (XRD) patterns. 

5. Zeta potential (charge on a particle at the shear plane, related to the stability of 

dispersions) - established using Laser Doppler Electrophoresis (LDE). 

6. Size and morphology of the constituent nano-elements - defined using Transmission 

Electron Microscopy (TEM) observations. 

7. Scanning Electron Microscopy (SEM) investigations - realized as a complementary 

technique to TEM. 
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Recommendations based on  experiences and literature data 

On the base of characterization, taking into account cross-impact of using characterization 

methods and toxicological tests performed by others experienced in this field project partners we 

will prepare very carefully Safety Data Sheets for mentioned above nano-powders and also Expo-

sure Scenarios will be done for them. All this is the task to perform in case the nanomaterials would 

be required to register one day. Right now there is no such regulation but in near future we can ex-

pect such request. The most important issue it is to know all features of used nanostructures and its 

possible hazardous interactions with environment as well as with human health. That is why in pro-

ject NANOFORCE we learned about Good Laboratory Practice and we encouraged researchers to 

very careful and responsible use of nanotechnology. Continuing this direction we are obliged to 

work out the specific Recommendation for Nanotechnology Regulations. We should advise very 

careful assessment and judgment of nanomaterials taking into account its very specific abilities. We 

know that depending of reaction precursors and methods of synthesis we can occurred slightly dif-

ferent nanostructures, which will have identical chemical composition with bulk forms but will be-

have differently and also will differ from nanostructures of others parameters, for example mor-

phology, crystals size, specific surface area, chemical reactivity etc. 

Recommendation for nanomaterials safe exploatation : 
 

1. Proper definition of nanomaterials including their classification with all types and stages 

definition as well [1-3]. 

2. Clarification of the rules for requirements  of nanomaterials testing and registration 

besides their tonnage and properties of bulk form. 

3. Specific physicochemical properties and characterization of nanomaterials:  

 Agglomeration/aggregation [2,4] 

 Crystalline phase [2] 

 Dustiness [5] 

 Crystallite size [1-3,6] 

 Representative TEM picture/s 

 Particle size distribution [3] 

 Specific surface area [1,3,6] 

 Surface chemistry [2,6] 
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 Shape [4,7] 

 Catalytic or photo-catalytic activity [2,6] 

 Pour density 

 Porosity 

4. Method should depends on planned use. Methods should be well described and docu-

mented [1]. 

5. Using different methods of measurements we should take into consideration  that nano-

particles interact with measuring environment and can change their properties [2].(Examples 

of different measurement methods are diffusion velocity in liquids, electrophoretic mobility 

in gases and dynamic light scattering of particles or the BET surface area of particle system. 

The method should be very well documented and described, including measurement’s sta-

tistic data. 

6. Transfer of nanoparticles from one medium to another can also affect nanoparticles 

properties and influence it’s toxicity.( examples: different types of waters in NANOFATE 

experiments or deposition of nanoparticles from liquid, air or powder to a surface for expo-

sure to a vacuum environment for electron microscopy) 

7. Different morphology for this same stoichiometric nanomaterial can cause slightly differ-

ent effects on humans and environment [4,7]. 

8. Different particle  size of  nano- materials can cause slightly different effects. It is  known  

that very small particles can penetrate inside the body and cross the barriers which are un-

reachable for bigger ones. Sometimes only one size from the nanometric particle range has 

specific properties [8] ( example: only 30nm Fe2O3 among different iron oxides is not toxic 

and it is used as contrast in MRI [9]). 

9. It is not certain how nanomaterial can differs from its bulk form [2,7]. Is it reasonable to 

use some measures for bulk form to physical and chemical characterization of 

nanomaterials? (example: parameters of bulk form of a substance should not be automatical-

ly  applied for its nano counterparts) 

10. Another question it is about nanomaterials fate at the environment and inside human 

body, are they still nanomaterials after agglomeration and ionization in the liquid medium 

[7]? Do they keep their properties [1,3]? 
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11. Life cycle of nanoparticles can influence danger of workers exposure. Each physical form 

(powder, embedded in a solid matrix or attached to a substrate) has its own exposure pattern 

and should be characterized throughout the product lifecycle. 

12. The question is also how long nanomaterials keep their properties while storage? The 

question of aging, what kind of storage is preferable to avoid access of moist [10,11]? 

13. Specific methods for toxicological assessment ( best would be screening tests in vitro  

which could be helpful for judgment of  in vivo effects) [7], 

14. There are also evidences that addition of nano- can provide better properties than bulk 

form  (Pt used as nanomaterial for cancer treatment or better conditions for growth after ap-

plication of nanoZnO – University of Nova Gorica - NANOFORCE) 

 

Table 1. (below)  Nanotechnology Recommendations Tree. From current stage to proper  

legal regulations concerning nanostructures, including all definitions, request for registration  

all nano-product and exposure scenarios for all stages of nanoproducts manufacturing processes. 
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Recommendation Road Map 

Recommendation in the time horizon of three- four years until 2016, when most of the question 

marks would be solved, regulations and nanoparticles registration principles would be worked out. 

according to recent scientific founding’s. 

All the project under supervision of OECD and European Union will be completed and all legisla-

tion work will be finished, Simultaneously the most important research investigations hopefully re-

sult in standards of characterization methods, standard of toxicological methods and availability to 

created databases of SDS, ES, characterization and toxicological tests. 

2013    Current stage of knowledge: 

 Basic research investigation in progress 

 Searching for best standard of characterization methods 

 Searching for best toxicological tests 

 Working on legislation matter 

2014 - 2015  The ways how to do: Gap Analyses, Strategies for Gap Closure 

 Different methods of characterization cross – impact 

 Database of results for different nanostructures with exact methods of synthesis SDS, ES 

 Database of toxicological tests for all kinds of nanostructure 

2016 The goals to be achieved: 

 Regulation (definitions, tonnage,  nanoproducts registration requirements},  

 Best standards of characterizations 

 Best standards of toxicological tests (screening in vitro tests  showing in vivo effects) 

 Request to make exposure scenarios on all stages of nanoproducts production 
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Table 2. (below) Nanotechnology Road map in time horizon 2013-2016. Pending on legislation changing 

process, experimental works in laboratories, standard methods of characterizations and toxicology  for spe-

cific nanostructures abilities and tailored to it regulations should be completed by the end of 2016. 

Recommendation Road Map 

 

Current state  

 

Gap Analyses  

 

Gap Closure    

Strategy  

 

Formal matters  

 

2013 2014 2015 2016 

Basic research 

investigation  

-influence on 

morphology, sur-

face chemistry . 

 

 

Different 

methods of 

characterization 

cross – impacts  

 

  

Elaboration 

 of legal regulations  

specific  for  

nano structure abilities  

Searching for 

best standard  

of characteriza-

tion methods:  

- Physico-

chemical proper-

ties ; 

- morphology . 

 

 

 

Database of re-

sults for differ-

ent nanostruc-

tures with exact 

methods of 

synthesis SDS, 

ES  

 

  

 

Establishment of best 

standards of charac-

terizations  

 

 

 

Request to make expo-

sure scenarios on all 

stages of nanoproducts  
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Searching for 

best toxicologi-

cal tests  

-All stages of 

nanoproduction 

exposure 

scenarious ; 

-Toxicity charac-

terization.  

 

 

 

 

Testing bilat-

eral influences 

with environ-

ment 

Database of 

toxicological 

tests  

for all kinds 

of nanostruc-

ture  

 

 

Establishment of best 

standards of toxicolog-

ical tests  (screening in 

vitro tests  showing in 

vivo effects)  

Working on leg-

islation matter  

-Obligatory;  

Registration of 

nano-  

- Regulations;  

- Definitions.  

  Nanotechnology under 

separate REACH 

Regulation Chapter 

We were also asked to write a chapter to the book: "The Nano-Micro Interface II - Bridging 

the Micro and Nano Worlds" (Ed. H. Fecht) Wiley-VCH where the title is : Guidelines for Safe Op-

eration with Nanomaterials. Since progress in development of the legal framework for use of nano-

materials in market products is slow, there is considerable “regulatory risk” for enterprises wanting 

to introduce nanomaterials and products based on them to the market. There is a considerable risk 

that a developed with big efforts product will not be permitted to enter the market, or will require 

extensive additional tests before market entry, because of new regulations introduced during the 

product development time. Further, marketing of nanotechnology-improved products is a challenge 

for industry due to poor understanding by the wide public what nanotechnology is, and what risks 

and benefits it brings. Thus companies may be reluctant to advertise, or even admit that they are us-

ing nanomaterials in their products. Other enterprises are refraining from investing into nanotech-

nology due to regulatory risks.  
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Despite the above barriers, approximately 20% of worldwide produced goods will be based 

on nanotechnology until 2020, raising the global volume for products derived from nanotechnology 

from €200 billion in 2009 to €2.5 trillion by 2015 [2]. Thus the economic impact of nano-products 

related regulations could be very big, since regulations may enhance or slow down new products 

industrialisation.  Products entering the European market are subject to a standard authorization 

procedure guided by the EU directive on general product safety. The European Commission (EC) 

fosters extensively  research for responsible nanotechnology development through a combination of 

scientific research, with exploring ethical issues [1]. The development of nanotechnology risk as-

sessments and the standardization of the nanomaterial characterization methods are priority tasks. 

The authors believe that above assessments must take into account on one hand the risks of nano-

materials application, and on the other hand the societal risks of slow economic growth if nanotech-

nology development moves to other regions of the world, as well as the advantages nanomaterials 

bring for the society: improved health, reduced energy consumption or green energy implementa-

tion, improved civil and military security etc.  

The goal of the regulatory efforts is to build up a framework of guidance for industry to en-

sure the safe use of nanomaterials throughout the product life cycle. This chapter explains the pro-

gress and challenges in developing the regulatory framework for nanomaterials handling, how to 

consciously use nanotechnology and what problems may be encountered. The ordered chapter is 

mainly based on the results of an assessment carried out within the Central Europe project 

NANOFORCE and contains terms and definitions in nanotechnology, the development of 

nanotechnology regulations, the nanomaterial’s characterization methods from the point of view of 

regulations. Additionally in the book chapter we raise an issue of safe working condition for 

nanotechnology in industry like: nanomaterials safety data sheet, and their labelling. 
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