In-vitro toxicity of capped and non-capped nano encapsulated metal oxide (iron oxide)
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Novelty statement 
· Iron deficiency is nutritional disorder globally. 

· Nano based medicines to mitigate the malnutrition. 

· Synthesis of iron oxide non capped & capped nano encapsulate.

· Assess the in-vitro toxicity of iron oxide. 

Abstract
           The intensive advancement in nanotechnology opens multiple aspects of their utilization in various felids of daily life, including food, food products and foods supplements. Objectives; the aim of this study was to synthesis iron oxide (Fe2O3) nano particles and starch capped nano encapsulate of Iron oxide were characterized by Particle size, SEM, TGA and zeta potential. In-vitro toxicological study of starch capped nano encapsulate of iron oxide (CFe2O3) and non-capped (Fe2O3) iron oxide nano particles was assessed by kinetic method. Results: Data showed the oxidation of succinate become slower so values of rate constant were also affected and found decreased, with  minimum inhibition rate gave low toxic effect  in in-vitro conditions. Conclusion; The current study concluded the meaning full data on the toxicological effects of iron oxide nanoparticles and starch capped nano encapsulate showed minimum toxicity. Study was nano based advancements, tool to target the anaemia in AJK. Nano approaches applied to full filament the needs of iron in human body that was increasing day by day specially in women’s about 46 %and 42% at the age five year children are anaemic. So nano based medicine is most advanced approach for its efficient delivery of nutrients in humans.  Keywords; (In-vitro toxicity, Nano encapsulation, Iron oxides, malnutrition)
INTODUCTIN
            Synthesis of iron oxide nanoparticles is not only for their scientific interest, important for their application, novel functionality by its small size with high surface area. Whereas biomedical interactions with biological systems is still questionable. (Alina, M. P., 2013).  Studies was focused on the absorption, efficacy, and iron formulations to treat anaemia (FAO., 2011) To evaluated the toxic, acute toxic effects of metal oxide Fe2O3 nanoparticles synthesis for uses in various industrial products iron oxide (Fe2O3, Fe3O4) were assessed for their toxicity. Also assessed the toxicity of relatively larger particles of metal oxide to compare the cellular toxic their responses among the different sizes of nanoparticles with various compositions. For toxicity in-vitro kinetic study and in-vivo cellular morphology, were assessed under control and exposed conditions to analyse the knowledge gape of cellular response to nano particle exposure (Fahima, H., 2017). (Global Nutrition Report 2015), (S, Development A., 2018) about 51 million kids were undernourished, 46% women and 42 % kids are anaemic globally. (WHO, 2004). Systematically investigated the in-vitro toxicity, of capped and non-capped iron oxide NPs to mitigate the iron deficiency.  

           

Methodology: Iron oxide Iron oxide (Fe2O3) nano particles was synthesized by (Komilla, S., S. 2013) and capped Iron oxide (CFe2O3) by (S. Farzaneh 2014) and synthesized particles were characteristic by techniques. In-vitro toxicological study by kinetics (Samreen,T., 2014).                                                                     

 .                                           

RESUTS; Particle size for iron oxide and encapsulate of iron oxide was illustrated in figure 1a 1b 494 nm and 532 nm respectively. Scanning of Electron Microscopes (SEM) for Iron oxide, surface morphology of the synthesized Fe2O3 NPs was presented in fig 2a whereas SEM images for starch capped nano encapsulate CFe2O3 illustrated in fig 2b. Thermal Graviometric Analysis TGA; Anaysis for both the samples of iron oxide were done by the instrument TGA/DAS- STAR System METTIER model no 3760 having heat in rate of 10 C/minute. The data presented in Fig 3a and 3b. The Zeta potential for Iron oxide and starched capped nano encapsulate of iron oxide were measured by instrument Nano Plus HD Common model no 601916 particulate system. The data were presented in fig 4a and 4b. In-vitro toxicological study by kinetics, the graphical illustration of standard curve for in-vitro toxicity was presented in figure 5 and Oxidation of succinate with capped and non-capped iron oxide nanoparticles data was also presented as (in-vitro toxicity of iron oxide and starch capped nano encapsulate of iron oxide)  in figure7a and 7b respectively.
Discussion; 
Particle size analysis for iron oxide nano particles and starch capped iron oxide nano encapsulate reported the difference of Particle size for Fe2O3 and CFe2O3 that was due to capping of particles. Scanning of Electron Microscopes (SEM) image for Iron oxide was showed slight irregular shape, whereas CFe2O3 shown slight sharp and porous nature. (Hassan, K., 2010) results illustrate similar findings with this images. Thermal Graviometric Analysis (TGA) for Iron oxide was  reported   the  loss  at 250°C, 660 °C and CFe2O3 280 °C and 640 °C. About 2.5% due to presence of volatile matter in NPs and decomposition of capping agents, loss was 20.1%due to the adsorbed oxygen. Results was match with his finding (Srinivasa, R. N., 2015).  Zeta potential for Fe2O3 and CFe2O3 measured by Nano Plus HD model no 601916. Data showed the clear difference due to presence of organic matter (starch). The data showed the similar finding with (Senthil, K., 2013 and Shashi B. R., 2012). 
In-vitro toxicological study of metal oxide was assessed by oxidation of succinate with non-capped nanoparticles and capped nano encapsulate (iron oxide); Effect of non-capped group on oxidation of succinate with the presence of iron oxide Fe2O3 NPs and graphical illustration was in fig 7a and starch capped iron oxide nan encapsulate was illustrated in 7b. As the graphical presentation of data clearly showed the oxidation of succinate become slow down and its values of rate constant was slightly decreased. While standard curve was in increasing order, curve with iron oxide nano particles (Fe2O3NPs) and and starch capped nano encapsulate of iron oxide (CFe2O3 ) showed decreased order due to its inhibiting activity. The highest value of rate constant was (0.986 s-1) with less inhibition rate (0.175 M/s). Our results were in accordance to (Ujwal P. N and R. Rautdesai. 2019).

 Conclusion

Effect of non-capped and starched capped group nano particles on oxidation of succinate become slower minimum inhibition rate gave minimum toxic effect in in-vitro conditions. Both groups showed nontoxic behaviour, study with its minimum toxic effect showed the excellent potential toward the nano based advancements. It is concluded that nano based medicines and supplements has remarkable potential to target the anaemic population.   
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     Figure 1a: Particle size Fe2O3             Figure1b: Particle size CFe2O3
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   Figure 2a: SEM Fe2O3            Figure 2b: SEM CFe2O3
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Figure 3a: TGA Fe2O3                                          Figure 3b: TGA CFe2O

Figure 4a: Zeta potential of Fe2O3 [image: image7.emf]
Figure 4b: Zeta potential of CFe2O3

In-vitro toxicological study by kinetic method
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                                                                                                                  Figure 5:  Dilution for standard curve          Figure 6: Graphical illustration standard curve
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Figure 7a: Fe2O3 in-vitro toxicity                                             Figure 7b: CFe2O3 in-vitro toxicity

