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Abstract 
 

Antioxidant substances have the ability to bind free radicals, caused by 

oxidative stress, and may have significance in prevention and/or therapy 

of various skin diseases, as well as in slowing the skin aging process. 

Previous studies have shown that hydrogen exerts antioxidant, anti-

apoptotic and anti-inflammatory properties that are beneficial to the 

cell.  

Alkaline water stick is a portable filter whenever placed in a half liter 

bottle of water after 1-2 hours, give alkali metal ions such as 

Magnesium and Calcium to the water and making hydrogen rich water 

(HRW). Many articles demonstrate positive effect of hydrogen on the 

complications of dermatitis, skin aging, photo-damage and wound 

healing due to reduce free radicals, that’s required daily use it to 

enhance the skin health in the society. 
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Introduction 
Skin is the prime protector of living entity’s body against environment, one of the most important 

reasons of skin aging is cellular destruction via free radicals. Free radicals that are very active, attack 

body’s cellular structure and eliminate them. The most predominant resource producing free radicals is 

fuel cell that anytime is utilized by the entire body cells. 

Even the environmental factors such as sun ray and air pollution are the producers of free radicals in 

skin. Besides, the stress producing factors such as diseases, cigarette smoke and high consumption of 

alcohol can cause free radical in the human skin. The high reactivity of these molecules can cause 

destruction of cells and cellular division. Such disorders can lead to premature aging and or skin 

cancer. Human skin strategy has created an advanced protection against the destructive enforcement of 

free radicals. The antioxidant material neutralizes the active reactive variants prior to enforcement of 

damaging effect. (Lademann et al. 2011) 

 The human body is approximately 60-80% water. The function of water in the body is mainly 

classified as follows. 30 minutes after drinking, water enters the different body tissues. Even water via 

bloodstream passes the brain barrier. If water itself could neutralize the free radicals, it could be an 

ideal antioxidant. Alkaline water is enriched with dissolved hydrogen molecules and has a negative 

Oxidation Reduction Potential (ORP) that cleanses the active oxygen radicals and via this route 

prevent the oxidative stress. (Kim, 2002)  

Studies on the functions of ERW were initiated in Japan in 1931, and its application to agriculture was 

first attempted in 1954. In 1960, it was applied to medical care as a health-beneficial water, and in 

1966, the Ministry of Health, Labour and Welfare of Japan admitted that ERW was effective for 

chronic diarrhea, indigestion, abnormal gastrointestinal fermentation, antacid, and hyperacidity, and it 

authorized an ERW-producing device for home-use. In 1994, to mainly promote electrolyzed water 

use in society, the Functional Water Foundation was established with the support of the Ministry of 

Health, Labour and Welfare of Japan. (Shirahata, et al. 2012) 

Almost in all the studies the antioxidative effect of these waters has been related to the production of 

dissolved hydrogen in the water. For this reason in the scientific articles these waters are called as 

Hydrogen-Rich Water (HRW). The natural antioxidants such as glutamine, vitamin C and or 

antioxidative enzymes such as Superoxide Dismutase (SOD) with hydrogen donation cause 

neutralization of free radicals.  

Shimouchi et al. in 2012 investigated hydrogen gas absorption rate in the body of five men and 

women and showed that after 20 minutes drinking approximately 40% of hydrogen existing in HRW 

is absorbed via body and carries out neutralization of free radicals. 5 Therefore, hydrogen has been 

known as the smallest antioxidant molecule. Similarly, HRW provides the hydrogen required by 

antioxidants and even increases activity of antioxidants. (Shimouchi, et al. 2012) 



 
 

  

 

Accordingly, in the present study, the effect of drinking hydrogen-rich water produced via alkaline 

stick for skin care is investigated in three segments; anti-inflammatory effects, minimization of 

radiation side-effects and acceleration of wound healing.  
 

1- Anti-inflammatory effects 

Skin inflammatory appearances are investigable with increase of inflammatory factors. Manifestation 

of oxidative stress causes increase of inflammatory factors and rise of antioxidative capacity 

contributes in regulation of these factors. The preliminary studies in this field indicated that molecular 

hydrogen improves diseases under oxidative stress in the animal models. In the study of Itoh on mouse 

mast cell, molecular hydrogen caused phosphorylation reduction FcɛRI as a signal transmitter and 

with NADPH oxidase deactivation the production of hydrogen peroxide can be reduced. Therefore, it 

was concluded that probably hydrogen acts as a gaseous signal in the control of inflammatory 

reactions. (Itoh, et al. 2009)  

Atopic dermatitis or eczema is a type of allergic inflammation that intensifies with oxidative stress. In 

a study the effect of hydrogen-rich water was investigated on dermatitis in experimental mouse and 

demonstrated that serum level of inflammatory cytokines such as IL-10, TNF-α, IL-12p70 and GM-

CSF of mouse treated with HW significantly reduced in relation to the control group. The results 

showed that HW dermatitis influences an allergic contact via modulation responses Th1 and Th2 in 

the mouse. These clinical results justify that drinking of hydrogen-rich water is a potentially hopeful 

treatment for the treatment of atopic dermatitis. (Ignacio, et al 2013). 

Also, Yoon et al. in 2014 investigated effect of hydrogen-rich water on the experimental mouse and 

showed that use of water enriched with hydrogen increases activity of peroxidase glutathione enzyme. 

It is noteworthy that Th2 cytokine level, interleukin (IL-5)5, and pre inflammatory cytokines such as 

tumor necrosis factor IL-6 and α were significantly lower in the mice that drank hydrogen-rich water 

in relation to the control group. (Yoon et al. 2014) 

Even the studies on human society have validated the positive effects of hydrogen-rich water 

consumption. In a double-blind clinical experiment, the effect of daily drinking of 1.5 to 2 liters of 

hydrogen-rich water on 8 women (40-60 years) for a period of 12 days was assessed. The evaluations 

indicated that neck skin melanin rate of case study group was significantly lower than the control 

group. The results of this experiment showed that consumption of hydrogen-rich water has a positive 

effect on neck skin aging. This study validates the anti-aging effects of skin via hydrogen that is 

assessable with evaluation of skin melanin, redness, fat, pH and moisture rate. This study has been 

included in the Korea Cosmetic Association Journal. (Kim & Gang 2016) 
 

2- Topical use of hydrogen-rich water 

One of the most important damaging factors that causes cutaneous side-effects are unwanted 

radiations such as ultraviolet ray. The unwanted radiations can cause cutaneous diseases such as 

dermatitis and in the advanced stages it can provide a base for cutaneous cancer manifestation. The 

secondary studies have validated hydrogen effects in gaseous or injection form to reduce radiation 

side-effects on tested mouse and cellular levels. (Mei, et al. 2014, Guo, et al. 2012, Watanabe, et al. 

2014, Qian, et al.  2010) 

Ignacio et al., investigated the effect of bath therapy with hydrogen-rich water to prevent the skin 

damage via UVB in the mouse. In this study, the effect of hydrogen-rich water on cytokine network on 

skin after UVB exposure was assessed and demonstrated that level of inflammatory cytokines such as 

IFN-γ, TNF-α, IL-6 and IL-1β significantly reduces via hydrogen-rich water bathing. Finally, the 

electronic microscope information showed that hydrogen-rich water bathing protects the cells from 

UV damage. (Ignacio, et al. 2013) 

Shin et al. in 2013 in a study on live tissue showed that hydrogen surrounded by water regulates the 

growth of cutaneous cells and expression of ultraviolet ray influenced genes. In this experiment in 

addition to evaluation of genome and inflammatory factors, the topical effects of hydrogen surrounded 

by water was used on skin of 11 young individuals (median age 31.7) to assess improvement of UV 

radiation side-effects, 7 aged individuals (median age 73.1), to assess skin aging improvement and 10 



 
 

  

 

middle-aged individuals (median age 54.1) to assess improvement of sun burn. These results showed 

that topical use of hydrogen-rich water could prevent skin inflammation due to ultraviolet ray and 

even limit skin aging and its internal processes. Therefore, the results show that use of hydrogen 

surrounded by water could be a new route to regulate skin inflammatory factors or skin aging. (Shin, 

et al. 2013) 

Likewise, in a clinical study the effect of hydrogen-rich water on wrinkles inhibition due to ultraviolet 

ray, fibroblast oxidative stress inhibition and keratinocyte cell damage inhibition was evaluated. In this 

experiment, electrolyzed hydrogen-rich warm water (at 41 ˚C) was used. HW significantly reduced 

UVA side-effects due to inner cellular superoxide radicals in experimented cellular levels. Besides, 

daily bathing of 6 Japanese for a period of 3 months using hydrogen-rich water was studied. 

Hydrogen-rich water bathing significantly reduced the wrinkles at nape in 90 days in relation to the 

first day. So, it was concluded that daily use of hydrogen-rich water has beneficial effects for skin care 

and reduces UVA skin damage via control of free radical and raise of collagen type I synthesis in the 

skin. (Kato, et al. 2012) 
  

3- Acceleration of wound healing  
One of the most important effects of antioxidants use is their effect on reperfusion in different tissues 

via skin. In 2001, study of Hanaoka and associates exhibited that alkaline water is able to reduce free 

radical in cell culture. In this study, antioxidative properties of alkaline water were related to hydrogen 

production in the water. Active hydrogen can with attachment to hydrogen donating antioxidants 

(enzymatic and non-enzymatic) cause increase of antioxidative capacity. (Hanaoka, 2001) 

In 2007, in the most validated International Journal of Medical Sciences viz. Nature Medicine, a study 

on the cells under oxidative stress and animal model i.e. laboratory rat, the effects of hydrogen therapy 

on reperfusion was assessed and it demonstrated that hydrogen molecule can with neutralization of 

oxygen free radicals causes an interference in the lower messaging network of cellular necrosis and 

apoptosis and leads to reperfusion in the damaged tissues. (Ohsawa, et al. 2007) Zhao et al. (2013) 

investigated the effect of hydrogen-rich serum injection on reperfusion of cutaneous grafting in the 

mouse and showed that hydrogen-rich serum with reduction of inflammatory reactions causes 

alleviation of reperfusion damages. Therefore, it can be adopted potentially as a therapy for cutaneous 

grafting improvement. (Zhao, et al. 2013) 

The effects of drinking hydrogen-rich water on wound healing have also been assessed. In an 

experimental study, the effect of drinking hydrogen-rich water on acceleration of oral wound healing 

through antioxidative defense activation by activation of NRF2 route was assessed in mouse and it 

was observed that hydrogen-rich water drink accelerates the process of oral wound healing in relation 

to the control group. (Tamaki, et al. 2015) 

Researches in this field have also been conducted on the human society. Li et al in 2013 investigated 

the effect of using hydrogen rich water via feeding tube for bedsore patients and its remedial effects on 

the human skin cells. In this study, bedsore patients with the age range of 71 to 101 years daily drank 

600ml of hydrogen-rich water. At the end of this study, it was demonstrated that use of hydrogen rich 

water via feeding tube, by elderly bedsore patients caused reduction of sore size and its speedy 

healing. In cellular tissue studies, these effects due to construction ability in collagen type I in the 

cutaneous fibroblast cells and acceleration of oxygen free radicals neutralization via mitochondria 

system was diagnosed in epidermal keratinocyte. (Ostojic, et al. 2014) 

Considering the above studies, use of hydrogen-rich water can be considered as a novel strategy to 

improve and accelerate the repair of cutaneous damages. 
 

Production of hydrogen-rich water with Alkaline Stick 
One of the simple, cost-effective and safe routes for the production of hydrogen-rich water is use of 

alkaline sticks or magnesium stick. Fujita et al., in 2009 showed that whenever stick containing 

magnesium beads is nestled in a half liter bottle, after 2 hours with production of 0.8 ppm hydrogen in 

water creates a similar antioxidative properties in relation to hydrogenated water systems containing 



 
 

  

 

1.5 ppm dissolved hydrogen in water. Meantime, the stability of hydrogen in water containing stick is 

relatively higher than the hydrogen bubble blower. (Fujita, et al. 2009) 

In a study on the athletes via Ostojic and associates in 2014, the effect of two weeks consumption of 

hydrogen-rich water produced via alkaline stick by 26 athletes having soft tissue damage was assessed 

and showed that drinking of water produced via alkaline stick with reduction of soft tissue 

inflammation and improvement of reperfusion causes healing acceleration of tissue damages. Besides, 

nil side-effects were reported in the users. Accordingly, it can be concluded that alkaline stick via 

reperfusion could even be effective in healing of cutaneous damages. (Ostojic, el. 2014) 

Rheumatoid arthritis is a chronic inflammatory disease with destruction of bone and cartilage. 

Although its cause is unknown, but free radicals have a role in its pathogenesis. In a study that was 

carried out via Ishibashi and associates in the Rheumatology and Orthopedic Surgery Department in 

the Haradoi Hospital of Japan, twenty patients suffering from rheumatism for a period of 4 weeks 

daily drank 530 ml of hydrogen-rich water. The hydrogenated water was produced via chemical 

reaction of stick containing alkaline metals with water: 

3H2 + Ca(AlO2)2 H2O 2 + (OH)2 Ca + 2Al 
 

The results showed that hydrogen-rich water effectively reduces the oxidative stress in the patients 

suffering from this disease. The rheumatoid arthritis symptoms significantly improved with the 

consumption of water produced via alkaline stick. (Ishibashi, et al. 2012) Thus, these anti-

inflammatory effects can even be used in the cutaneous inflammations.  

As it was mentioned earlier the unwanted radiations cause oxidative stress and hydrogen-rich water 

with reduction of free radicals reduces the destructive effects of radiation. In a study via Kang et al., in 

2011, the protective effect of radiation therapy using hydrogen-rich water was assessed on the life 

quality of liver cancer patients. In this study, 49 patients having malign liver tumor were treated with 

alkaline water produced via stick containing alkaline metals and at the end it was concluded that use of 

hydrogen-rich water for a period of 6 weeks caused reduction of active oxygen metabolites in the 

blood besides maintenance of blood oxidation potential. The life quality scores during the radiation 

therapy in the patients’ treated with hydrogen-rich water significantly improved in relation to the 

patients that received radiation with drug. Finally it was concluded that daily use of hydrogen-rich 

water produced via stick containing alkaline metals, is a novel potential therapeutic strategy for the 

improvement of life quality after the exposure to radiation. (Kang, et al. 2011) considering the 

protective effect of alkaline stick against the unwanted radiations side-effects this product can as well 

be used for the reduction of cutaneous side-effects created via UV radiation.  
 

Conclusion  
Review of this information by searching for key words Alkaline Water, Ceramic Ball, Skin Care, 

Hydrogen Rich Water, Reduced Water published in scientific resources, such as databases, Science 

Direct, Springer Link, IEEE, Wiley Inter science, ACS, ACM, ASCE done. Alkaline water with 

active hydrogen and mineral nanoparticles has a high antioxidant power. Hence, in some papers 

referred to as hydrogen-rich water.  

The entire studies have stressed on its effectiveness and safety. Whenever alkaline stick is positioned 

in a half liter water bottle, after 1 to 2 hours ionizes the water and produces active hydrogen. The 

produced hydrogen in the form of bubbles is observable surrounding the stick. Alkaline sticks have a 

simple usage and is produced and supplied via several valid companies in the world.  

In all the above studies, the positive and salutary effects of hydrogen-rich water on skin tissue have 

been stressed. These effects take place via reduction of unwanted inflammations with direct action on 

the routes of messaging and regulation of inflammatory factors. Similarly, these effects can accelerate 

reperfusion in the skin tissue and increase the speed of cutaneous lesions repair. The anti-aging 

experiments of hydrogen-rich water on skin that was conducted via Korea Cosmetic Association, the 

most validated skin cosmetic association in Asia, was a confirmatory stamp on the salutary effects of 

this product. Therefore, use of the above product seems imperative for skin health and esthetic.  
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