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Nanomaterials are very important in the field of pa-

ckaging of food, medicines and dietary supplements. 

Modern packagings often contain nanoparticles that 

provide them new feature - nanoparticles are used to 

activate mainly the packaging inner surface. Carbon 

occurs in several allotropic forms, such as diamond, 

graphite (including nanotubes and fullerenes), carbi-

des, and nanocrystalline diamond which is produced 

in a process of radio frequency plasma activated 

chemical vapor deposition (RF PA CVD). Variety of 

allotropic forms of carbon results in different chemical 

and biological interactions between carbon nano-

particles and the polymer matrix material. Carbon 

nanopraticles can be used to activate the inner surface 

of packagings. There is a growing demand for food 

free of harmful chemicals such as chloramphenicol 

or toxic food colorings (metanil yellow, auramine, 

orange II or red aura). The use of nanotechnology 

in the food packaging sector opens up new possi-

bilities for creating sensors to detect certain harmful 

analytes. These sensors are easy and quick to use.  

The basis of their actions is to understand the  

interactions between nanoparticles and chemicals. 

Nanoparticles can be utilized to create intelligent high 

performance packaging materials for contact with 

food, drugs and biologically active molecules, which 

will be safe for health of the consumers.
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Food can be called “nanofood” when nanoparticles, 

nanotechnology tools or techniques are used during its 

food industry are quite different from traditional applications 

of nanotechnology 

“Nano” approach can be used to control and manipulate 

interactions between food ingredients such as proteins, 

lipids and polysaccharides providing desirable rheological 

There are several advantages of materials in the form of 

Nanoscale materials act in a different way than typical 

-

 

-

nology and nanosciences should be used together in food 

innovations, novel food development, dietary supplements 

This review paper presents recent advances in applica-

tion of carbon nanoforms in the packaging of food, dietary 

Growing concerns about the safety and security of food, 

cause that cheaper and faster methods of contaminants 

Chloramphenicol is a well-known veterinary medicine with 

a broad spectrum of activity for the treatment of infectious 

 Chloramphenicol overdose leads 

 The use of chloramphenicol in poultry, 

aquatic and other animals for food production was banned 

methods for monitoring of chloramphenicol in food samples 

describe the electrochemical method of detecting low levels 

 

-

-

stance is possible in real samples such as milk, powdered 

and ecological process of preparation, fast analysis time, 

-

nanotubes is highly promising in the analysis of food safety, 
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A hybrid composite, which can be regarded as a sensor 

 

The hybrid nanocomposite was made with onions nanocar-

chemicals in the smallest amount and can be used in detect-

 

dye, commonly used in organic light emitting and it affects 

interaction of carbon nanoparticles with biological material 

and chemicals gives great possibilities of limiting the amount 

of two ideal functional nanomaterials to get a wide range 

of applications which will accelerate the development of 

-5 -

ferent concentration of aqueous solution of metanil yellow, 

no change in intensity of yellow color was observed; on 
-1 car-

bon nano-onion, there was a change in intensity but that 
-2 -1  

[Na10(PrW10O )]2 2

vesicle to the target analyte change in color from blue to red 

due to the physical stress induced by the interaction between 

polydiacetylene vesicle indicates the presence of the target 

-

attractive because the detection of the target analyte is 

vesicle polydiacetylene is not enough if the concentration 

Silver nanoparticles formed on the surface of graphene by 

results indicate that the silver nanoparticles with graphene 

can identify different colorants, due to the strong interactions 

FIG. 1. 
Developed on the basis of 
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chemical often used in the production of melamine formal-

as melamine tableware were used in the catering industry 

low cost, and began to be illegally used in food, in particular 

milk products, for the creation of the apparent protein content 

tends to form insoluble melamine crystals in the kidneys, 

can cause damage of the kidneys and the urinary tract, and 

and protect human health the migration of monomers from  

a material that is in contact with food has been strictly regu-

-

has established safety limit intake of this substance in an 
-1 -1 of an 

of melamine such as capillary electrophoresis, high perfor-

mance liquid chromatography, gas chromatography mass 

Graphene is a single-layer and two-dimensional mate-

rial whose properties like rapid electronic transfer and high 

surface area make it an ideal material for electrochemistry 

graphene with metallic nanoparticles such as gold, plati-

-

tion is to create nanocomposites composed of graphene 

or determination of dopamine hydroquinone and catechol 
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surface of the Au nanoparticles by the interaction between 

the amino groups of the melamine and Au nanoparticles via 

Au-N bond, which leads to suppression of the peak current 

concentration of melamine and can be used for the quantita-

Au nanoparticles and increases the rate of electron transfer 

The basis of nano biorecognition is a coupling of biomo-

150-200 antibody molecules resulting in more than 300 ac-

allows creation of contacts between nanomaterials and 

-

of an antibody-nanoparticle was eight times higher than the 

of direct strategies, biological molecules can be combined 

with nanoparticles by physical adsorption or covalent bind-

interactions are the most likely mechanisms involved in 

biomolecules engage nano-particles by the bridges charac-

with avidin may interact with biotinylated molecules, and the 

 

Above interactions can be detected by electrochemical 

-

research shows how chemical groups can interact and what 

affects the most important interactions of biological material 

that in the future can be very important in the development of  

in the core of biopolymeric nanoparticles and its impact 

 

a number of different plants, such as grape, berry, mulberry, 

in pharmacy as a supplement or as a functional food product 

due to its weak solubility in water and chemical instability 

-

cles and their interaction with cell membranes is important 

literature describe the interaction of the nanoparticles with 

the polymer of 1-palmitoyl-2-oleoyl-sn-glycero-3-phospho-

chain segments from the polymers with that of hydrocarbon 

chains in the interior of the membrane facilitates the com-

These results highlight the importance of knowledge of 

the topology of the surface and structure of the polymer 

be done by endocytosis, a direct diffusion or breaking of the 

with a surface morphology that does not evoke harmful 

effects on living organisms and at the same time would 

several factors that affect adhesion of nanoparticles to 

are produced in huge quantities annually and are used in 

Simulations were based on a coarse-grain models in order 

-

the thickness of the membrane can more easily penetrate 

Some studies have shown that the absorption of polysty-

rene nanoparticles inside the cell membrane might change 

that irreversible adhesion can be initiated by introducing the 

free side groups of the hydrophobic polymer in the interior 
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The cell membrane 1-palmitoyl-2-oleoyl-sn-glycero-

3-phosphocholine is a phospholipid and composed of  

a polar hydrophilic phosphate heads and two hydrophobic 

layers, wherein the molecules of 1-palmitoyl-2-oleoyl-sn-

glycero-3-phosphocholine are arranged so that the interior 

of the hydrocarbon tails form the membrane and the polar 

The polar head groups are highly soluble and can prevent 

polymer nanoparticles being absorbed into the more favora-

chain can readily pass through the hydrophilic barrier and 

be irreversibly adsorbed in contact with the upper part of the 

membrane of hydrocarbon chain of 1-palmitoyl-2-oleoyl-sn-

molecules such as sterols and proteins having different func-

-

-

occurs when a strong single polymer layer helically wraps 

 

observations showed that presence of polymer layers 

(polyvinylpyrrolidone, polystyrene) on the surface of the 

-

and they produced nanocomposite of single walled carbon 

interaction between the nanotubes and the polymer with  

-

ping was an enthalpically driven spontaneous process 

with energies favoring the interaction of polymer-nanotube 

adsorption mechanism was again thought to originate from 

and alternating copolymer of styrene and sodium maleate 

amphiphilic and charged, the latter provides electrostatic 

branched polysaccharide while PSSty is a linear copolymer 

aggregated state, nanotubes are not as electrically or ther-

mally conductive and cannot provide mechanical support 

chemical approaches to modifying nanotubes to make them 

attaching different functional groups to the surface of nano-

tubes, however, these processes typically involve harsh treat-

ments with acids as the initial step can lead to destruction of 

of amphiphatic molecules such as surfactants or polymers 

-

factants (anionic, cationic, ionic), and the polymers and their 

attempt to combine these two types of molecules together 

Carbon nanoparticles have unique properties and poten-

The decreased diameter of carbon nanotubes results in 

increased surface area and leads to enhanced adsorption 

Availability of surface to absorb contaminants on single 

walled carbon nanotubes could be higher than that of acti-

makes more contact with the carbon nanotubes, so adsorp-

tion is improved with increasing diameter of nanotubes 

as molecular structure, functional groups and morphology 

-

The functional groups of the carbon nanoparticles can 

interact with water by hydrogen bonding leading to the 

formation of water clusters, which reduce the availability 

of carbon nanoparticles to interact with the surface of the 

-

increase in adsorption of organic impurities is affected by 

the grafting of functional groups on the surface of carbon 

-

The main interactions between organic contaminants and 

carbon nanoparticles are hydrophobic, electrostatic, hy-

 and 

structures, and functional groups of organic 

For a given carbon nanoparticles, various mechanisms may 

simultaneously control the sorption progress of organic 

contaminants on carbon nanoparticles, while the sorption 

controlling mechanisms may depend on different environ-

of various organic pollutants on the carbon nanoparticles 

may provide important information on the relationship and 

directed toward the assessment of the dispersibility of car-

bon nanoparticles in a variety of environmental conditions 
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The biopharmaceutical industry is developing rapidly, but 

-

ing to develop packages that will warn of contamination of 

packaged food and respond to changes in environmental 

-

tion in the food, medical and pharmaceutical industries; this 

and the nanoparticles having the ability to bind and remove 

-

ising application of nanotechnology innovation to develop 

antimicrobial packaging applicable in the medical and phar-

to the environmental conditions or warn the consumer 

plastic material help to form a molecular barrier to prevent 

 

a sensor would detect the presence of pathogens by chang-

ing the color of the packaging to alert consumers that food 

natural biopolymers such as polysaccharides can be used to 

devices and techniques can be developed to facilitate the 

of view, the development of nanosensors for the detection 

of microorganisms and impurities can be used in food and 

Nanotechnology and nanosciences have great potential 

for use in the food, chemical, medical and pharmaceutical 

the mechanisms of action of nanoparticles with food ingre-

dients and drugs, as well as packaging of food and dietary 

-

nents can be used for antimicrobial agents encapsulation, 

The work has been supported with the statutory research 

of Faculty of Mechanical Engineering at Koszalin University 

of Technology.
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-

tasensor for chloramphenicol basedonenergy transfer of CdTe quan-

 

coated multiwalled carbon nanotubes composite for highly sensi-

tive determination of chloramphenicol in food samples milk, honey 

-

cal analysis of chloramphenicol using boron-doped diamond electrode 

 

doped grapheme nanosheets decorated with gold nanoparticles as 

an improved sensor for electrochemical determination of chloram-

-

based on novel multiwalled carbon nanotubes molecularly imprinted 

10(PrW10O )]2 2O} 

Science (1995) 

Self-

2001)

Nanomaterials in Monitoring Biological and Chemical Contaminants 

 

-

materials using an electrode modified with gold nanoparticles and 

novel electrochemical method for sensitive detection of melamine in 

-
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and validated method for determination of melamine residue in liquid 

milk by reversed phase high-performance liquid chromatography 

-

scent detection of melamine based on the anti-quenching ability 
2+

-

-induced color change of gold nanoparticles for visual detection of 

-

enhanced raman scattering detection based on the Bsandwich^ 

 

of a graphene sheet and gold nanoparticle-based nanocomposite 

-

none and catechol based on glassy carbon electrode modified with gold-

 

-

munoassay of free prostatespecific antigen in serum using europium 

kinetically enhanced monovalent binding affinity by immunoassays 

 

Biofunctional magnetic nanopar-

9 (

-

-

sensor development for bacterial detection during human kidney 

 

-

terial detection using biotin-tagged phage and quantum-dot nano-

-

 

 

Use of semiconductor quantum dots for photostable immunofluores-

-

an array-based immunosorbent assay using universal protein Gli-

-

-

-

 

-

-

-

-

-

action B (2017)
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Permeation of polystyrene nanoparticles across model lipid bilayer 

-

 

 

-

(2012) 

Assembly structure 

control of single wall carbon nanotubes with liquid phase naphtha-

 (2007)

-

Adsorption of 

-

2010) 

-


