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Motivation

Conclusions

Safety aspects – why ZnO nanoparticles

Results

Above1.6 billion people are anemic. The World Health Organization (WHO) estimates that worldwide, 42% of pregnant women, 30%

of nonpregnant women (aged 15 to 50 years), 47% of preschool children (aged 0 to 5 years), and 12.7% of men older than 15 years

are anemic. WHO estimates that in 2004, iron deficiency anemia (IDA) resulted in 273 000 deaths. (after review artcle by Sant_Rayn

Pasricha et al.)

A new technology for the production of zinc oxide nanoparticles doped with selected ions (Fe, Se, Mg, Li) and their suspensions was developed. The
suspensions can be based on, for example, water or saline. After introducing into living organisms (appropriate tests were performed on laboratory
animals), ZnO nanoparticles slowly decompose in organic liquids, releasing zinc and microelements introduced into the matrix. The conducted
research has shown that they are then easily digestible in the organisms of mammals and the dose is controlled by the amount of the introduced
suspension. These studies were preceded by thorough bio-neutrality (safety) studies of the use of ZnO nanoparticles as a matrix of microelements.

NPs pass practically all blood – organ barriers! They can enter to brain, etc… This is why

matrix selected should be non-toxic. Our results indicate that ZnO and ZrO2 are biocompatible.

Moreover, ZnO – slowly dissociates in organism, whereas ZrO2 is stable in organism. This is why

for microelements supplementation we selected ZnO nanoparticles as matrix.

How to introduce microelements? Persoption – our idea

According to the “absorption dogma” intestinal uptake of large molecules into the bloodstream should end within first 48-72 h after birth and is

impossible in adult life.

However, our results indicate that large particles in certain conditions may circumvent the rule, entering bloodstream through extrusion zone

or intestinal immune system. This way of uptake eliminates chances for nanoparticles accumulation.

ZnO nanoparticles doped with x mol % of Fe

(x=0, 1, 3, 5, 7, 10) were prepared by a

microwave hydrothermal method using using

zinc and iron nitrates: Zn(NO3)2∙6H2O and Fe

(NO3)3∙9H2O, respectively. The solutions were

alkalized with aqueous ammonia solution

(25%, Carl Roth) to pH=9.5. Hydrothermal

process was conducted at 60 bar by 20 min.

The samples were dried overnight.

Synthesis
ZnO nanoparticles doped with various content of Fe ions were 

succesfully prepared by microwave hydrothermal method;

First results on ZnO nanoparticles doped 
with Fe 


