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1. Introduction – Nanomaterials (NMs) exhibit unique properties due to their size, structure, physical-

chemical properties, and therefore its range of applications has grown exponentially. Even though many 

benefits from this area are expected, some concerns with their potential effect in humans and in the 

environment has arisen. Several recent studies, analysis and assessments on hazardous risks of NMs have 

demonstrated some adverse effects on environment, human beings and ecosystems. This work discusses 

the recognized and potential nanomaterials effects in humans and in the environment, their fate, and the 

inexistence of specific regulations for the production, handling and disposal of these potential harmful 

materials, even though absolute conclusions cannot be drawn. 

2. Results and Discussion [1-2] – All the steps presented in this section and many commenting others 

will be detailed in the presentation. Here a very brief sum-up of the reasoning and structure of the work 

will be described. 

2.1 – Types of nanoparticles - As a first step of the analysis it is important to determine the different type 

of nanoparticles and production that exist: they may be divided into two main groups: 2.1.1 – Natural 

Nanoparticles; 2.1.2 – Engineered Nanoparticles (which may be divided in many subclasses, but usually 

are divided into carbon-based ENPs and inorganic ENPs). 

2.2. Development of Nanoscience - the EU 2020 and Horizon Europe strategy - For most scientists the 

arrival of nanotechnologies is the main turnoff point of the 21st century, concerning industrial 

development.  Therefore, in the European Union (EU) 2020 and Horizon Europe Strategy, 

nanotechnology was and is considered a main emerging and enabling technology. Databases and some 

Regulation was established, and these will be reviewed: 2.2.1 - NanoProducts Data Bases – e.g. 

Nanotechnology Consumer Product Inventory, Nano Products and Technologies, Nanopartikel, etc.; 2.2.2 

- Nanomaterials Regulation – e.g. EPA’s Toxic Substances Control Act; Federal Insecticide, Fungicide, 

and Rodenticide Act; European Food Safety Authority (EFSA); etc. Nonetheless, no real clear specific 

regulation was developed so far, as entities are waiting on results coming from previous and currently 

running funded projects, such as e.g. REACH- Guidance for nanomaterials Registration, Evaluation, 

Authorization and restriction of Chemicals, FutureNanoNeeds, MARINA – Managing Risks of 

Nanomaterials, etc.  

2.3. Risk Assessment - The Risk Assessment (RA) has been proposed as a prime process to evaluate EHS 

risk and for decision making, where risk assessment experts expect to understand what can go wrong, and 

how to be expected to happen, and also the consequences of it happening. 2.3.1 - Environmental Risk 

Assessment ; 2.3.2 - Life Cycle Assessment. 

2.4. ENM Pathways in the Environmental Compartments - The intrinsic properties of ENMs, as well as 

the specific environment conditions, will determine their fate, and therefore the behavior and distribution 

in the different environmental compartment. A major knowledge gap, hindering the valid qualitative and 

quantitative estimation, is the current lack of understanding on how the novel physicochemical proprieties 

of ENMs influence the transformations process and hence ENM behavior in the environment. Three main 

compartments will be reviewed: 2.4.1 - Fate in Air ; 2.4.2 - Fate in Soil ; 2.4.3 - Fate in Water.  

2.5. Nanometrology - In the last decade methods such as fractionation, light scattering, and spectroscopic 

for detection and characterization of nanomaterials have been developed mostly to determinate the 

dimension and description of nanomaterials. Current methods will be reviewed.   

2.6. ENM EcoToxicity - Ecotoxicity scopes are on different levels including microorganisms, plants, 

invertebrates and vertebrates, and standardized test systems, which can be found in protocols approved by 

OECD or ISO. 

3. Conclusions – Several steps towards the Regulation / Management, Fate and Toxicity of Nanoparticles 

have been given worldwide but much is still needed to be done. All this was reviewed in this work,  
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