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One of the ways to optimize sports activities is the use of nanotechnology.
Silver and zinc oxide nanoparticles have valuable effects in improving sports
performance of athletes. The purpose of this research was to investigate the
effect of clothes containing silver and zinc oxide nanoparticles on the
physiological responses and sports performance of female athletes. The
statistical population of the research was women active in public sports in
Maku city. The sample size was selected by random method and 10 female
athletes (with an average age of 25.9, an average weight of 60 kg and a body
mass index of 25.49) were selected. The effect of the treatments (sports
activity with and without nano clothes) on endurance, moisture absorption,
bacterial removal, systolic and diastolic blood pressure and heart rate of the
athletes were investigated. The results showed that the use of clothes
containing silver and zinc oxide nanoparticles increases their endurance. These
clothes lead to an increase in bacteria removal in them. The clothes containing
these nanoparticles were effective in reducing their blood pressure. It also
improved moisture absorption in female athletes. In general, clothes
containing silver nanoparticles and zinc oxide nanoparticles have an effect on
reducing the physiological responses and sports performance of female
athletes.
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Extended Abstract

Improving the quality of athletes' performance and identifying ways to optimize the
implementation of sports activities has always been one of the concerns of sports
managers and athletes, especially in professional and championship dimensions. With
the advancement of science and the revelation of the benefits of technology for human
societies, sports science researchers increased their efforts to find ways to increase the
optimal performance of athletes. Therefore, domestic researchers and experts in sports
science and engineering are looking for solutions and strategies in order to improve the
quality of production and supply of sportswear, and to increase the effectiveness and
optimization of sports performance of athletes and Iranian athletes in different fields. The
most important and, in fact, the first measure for having a great performance in sports
activities, especially in relation to professional sports and the so-called championship, is
to have a suitable sports uniform in order to make sports activities more effective. In the
context of the importance of the role of sportswear in the improvement of sports activities,
we can mention things such as early fatigue, not enjoying sports activities, lack of comfort
and the likes pointed out. Maybe these things are simple and unimportant at first glance,
but with a deeper and closer look, we realize that clothes and in general, clothes play a
decisive role in the lives of people, especially athletes. Sports, especially in the
competition with standard and high-quality facilities and equipment, do not fall short
against foreign athletes and experience valuable championships. The main problem of
this research is the inefficiency of female athletes due to the use of clothes produced with
the traditional process of sewing and embroidering clothes and fabrics without modern
technologies of the textile industry. In other words, the important aspect of the present
research is the need to use sports clothes based on nanoparticle technology in order to
increase the quality of athletes' performance. In fact, it is appropriate for a dress to
improve the quality of how athletes perform their sports activities that has the standards
and criteria of such dresses. The most important of these criteria are: moisture and heat
absorbent (anti-perspirant), anti-bacterial and anti-microbial, self-cleaning, waterproof,

anti-sun, anti-static, anti-color, anti-heat, no unpleasant smell, anti-grease, anti-wind,
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regulating blood circulation and breathing and body temperature in bad weather
conditions, protection against ultraviolet rays. One of the categories that has affected and
transformed not only sports, but also all aspects of human life, is nanotechnology,
especially nanotechnology. Nanoparticles have valuable effects in improving sports
performance of athletes, and in the meantime, silver nanoparticles and zinc oxide
nanoparticles have played a role more than other nanomaterials. Nano sports clothes,
which are produced through nanomaterials, are one of the hundreds of effective
applications of nanomaterials, which have led to the improvement of athletes' sports
performance and their numerous championships in national and international arenas. The
present research is carried out with the aim of investigating and explaining the application
of silver nanoparticles and zinc oxide nanoparticles technology in the process of
producing sportswear, and at the same time, to investigate the sports performance of
female athletes when sportswear containing silver nanoparticles and zinc oxide
nanoparticles is used against the sports performance of the same female athletes when
they have used regular sports clothes. Therefore, the main question of the current
research is: "What effect does the use of silver nanoparticle and zinc oxide nanopatrticles
technology in the process of producing sportswear have on the performance of female
athletes?" The statistical population of the research was all women active in public sports
in Maku city. The sample size was selected by random method and 10 female athletes.
The clothes used in this research are clothes produced by Tehran Zarankh Company, a
manufacturer of antibacterial and cooling sports clothes using nano technology. The
current products are sports tops and shorts that are made of polyamide threads
containing silver nanoparticles and zinc oxide nanoparticles in their texture. The
antibacterial nylon fibers used in the production of these products contain about 20 ppm
of silver nanoparticles and zinc oxide nanoparticles with dimensions less than 100 nm,
which are stable during use and washing due to the inclusion of nanopatrticles in the fiber
production stage. A treadmill was used to measure the endurance of the subjects. To
measure the amount of bacteria removal, immediately after working on the treadmill by
the subjects, the amount of 5 ml of their sweat generated by the activity and its absorption
in both cases with and without nano clothes, it was harvested and placed in blood agar
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culture medium to measure the number of bacteria absorbed by both types of clothes. A
standard digital wrist sphygmomanometer was used to measure high and low blood
pressure and heart rate before and after training with and without nano clothing. A digital
scale with an accuracy of 0.001 was used to measure the humidity. In this way, the weight
of the clothes (with and without nano) was measured once before the training and the
second time after the training with an accuracy of 0.001. In order to investigate the effect
of treatments (sports activity with and without nano clothes) on each of the variables of
endurance, moisture absorption, bacterial removal, high and low blood pressure and
heart rate of 10 female athletes, from the project Complete randomized block with three
replications, and in each case, Duncan's post-test was used to determine the difference
between different groups. The results showed that the effect of clothes containing silver
nanoparticles and zinc oxide nanopatrticles on improving endurance of female athletes is
different and increased their endurance. The effect of clothes containing silver
nanoparticles and zinc oxide nanoparticles on the improvement of bacterial removal from
the body of female athletes is different, and it increased the removal of bacteria in them.
The effect of clothes containing silver nanoparticles and zinc oxide nanoparticles on
improving the blood pressure of female athletes in terms of pre-exercise high blood
pressure was the same and had little effect on their high blood pressure. There was no
significant difference between female athletes in terms of low blood pressure before
exercise, and clothes containing silver nanoparticles and zinc oxides nanoparticles did
not have much effect on their low blood pressure. There was a significant difference
between female athletes in terms of high blood pressure after exercise, and clothes
containing silver nanoparticles and zinc oxide nanoparticles were effective in reducing
their high blood pressure. A significant difference was seen between female athletes in
terms of low blood pressure after training, and clothes containing silver nanoparticles and
zinc oxide nanoparticles were effective in reducing their low blood pressure. The effect of
clothes containing silver nanoparticles and zinc oxide nanoparticles on improving the
heart rate of female athletes before training was not different and had little effect on their
heart rate. There was a significant difference between female athletes in terms of heart

rate after exercise, and clothes containing silver nanoparticles and zinc oxide
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nanoparticles had an effect on reducing their heart rate. The effect of clothes containing
silver nanoparticles and zinc oxide nanoparticles on improving moisture absorption in
female athletes was different and increased moisture absorption in them. In general,
clothing containing silver nanoparticles and zinc oxide nanopatrticles increased the sports
performance of female athletes. Sports clothes based on silver nanoparticles and oxide
nanoparticles have significant effects on sports performance of athletes. The increasing
importance of athletes' performance in championship and professional competitions, as
well as the change in lifestyle, type of entertainment, and the increase in people's lives
have caused various sports industries to have a lot of motivation to achieve the results of
research conducted on sports clothes with high performance power. Apart from being
self-cleaning and anti-bacterial, nano sportswear provides high functionality for athletes,
as it is light, comfortable and shockproof, and protects them from cold, water and
ultraviolet rays, and has good durability and flexibility. Increasing the physiological
comfort of these clothes has positive effects on the athlete's health and performance. The
presence of cellular nanostructures in polymer fibers leads to the emergence of new
materials that, while being light and having good thermal insulation, do not reduce their
mechanical strength, and with the help of these materials, sports clothes with a protective
structure can be produced.
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