Washing Ball
Smart Life Washing Ball is known as a Green product from Alkaline
Water series. It reduces all kinds of detergents consumption by making
Alkaline water and also removes many types of microbes and dirts by
making Antibacterial water. This ball can be used for about 3 years
(up to 1000 times).

Beneﬁts
Economizes detergents consumption
Prevents washing machine and clothes from decay
Suitable for washing newborn and infant's clothes
Appropriate for sensitive skins
Antibacterial, anti-mold and odorless product
Saves energy and water by using cold washing system
Environmentally friendly
Protects texture and color of clothes

How to use
Place the ball into the washing machine between clothes. Each ball
supposed to wash 3 kg of clothes (use 2 balls for more than 3 kg).

Introduction
Frequently washing the clothes with the plenty of detergents could
damage their texture and ﬁnally leads to skin allergy which may
have happened to all of the people. Skin irritation can be caused by
variety of factors. One of these factors is sensitivity to detergents and the
way of avoiding, is using Alkaline and Antibacterial water for
washing clothes.
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Alkaline Stick as novel therapeutic and
preventive strategy for metabolic syndrome
Introduction
Metabolic syndrome is characterized by a constellation of metabolic and anthropometric
abnormalities, which include excess weight, hyperglycemia, hypertension, low concentration of
high density lipoprotein (HDL) cholesterol and hypertriglyceridemia [1–3]. Metabolic disease
remains a serious concerns in the United States and people with metabolic syndrome are at
increased risk of developing cardiovascular disease and type II diabetes [3, 4].
Free radicals and other reactive oxygen species (ROS) are derived either from normal essential
metabolic processes in the human body or from external sources such as exposure to X-rays,
ozone, cigarette smoking, air pollutants and industrial chemicals [5]. Disturbance of the balance
between production of oxygen free radicals (or some other radical species) and activity of the
antioxidant system of protection causes oxidative stress [6]. Recent evidence implicated
oxidative stress in the pathogenesis of metabolic syndrome [1, 2, 7]. Oxidative stress and
nutritional changes also contribute to the aging process and to many age-related diseases and
may affect cardiovascular function by either involving the long-term development of
atherosclerosis or causing immediate damage during a heart attack or stroke [8]. Typically, ROS
reacts with lipids causing lipid peroxidation leading to oxidative destruction of unsaturated fatty
acids and damage of cell membranes with indirect damage to other cell constituents [9].
Therefore mitigating oxidative stress may have a significant impact for people in pre-metabolic
syndrome status.
Hydrogen has been identified as having therapeutic antioxidant properties by selectively
reducing cytotoxic ROS in tissues [10, 11]. As hydrogen is a gaseous molecule, inhaled
hydrogen might be an easy delivery strategy. Although it is safe at a concentration lower than its
threshold of 4.6% in air, the translational applicability of inhaled hydrogen gas is limited to
medical care facilities as it is an inflammable gas and cannot be realistically and safely
administered [12]. Oral intake of liquid containing hydrogen represents a novel and easily
translatable method of delivery of hydrogen gas. Previous animal studies have linked daily
consumption of hydrogen rich water, generated by bubbling or direct contact with hydrogen gas,
with reduced atherosclerosis in apolipoprotein E knockout mice [13], alleviated cisplatin-induced
nephrotoxicity [14], improved vitamin C deficiency-induced brain injury [15] and prevented
chronic allograft nephropathy after renal transplantation [16]. In addition, the beneficial effects
of consuming hydrogen rich water in the prevention of adult onset diabetes and insulin resistance
has been reported in a human study [17].
We hypothesized that oral intake of hydrogen rich water generated via a magnesium stick may
reduce oxidative stress in human subjects with potential metabolic syndrome. As metabolic
syndrome is a disease closely associated with lifestyle-related habits, oral intake of hydrogen on

a daily basis via drinking water may be ideal, for people without complicating or changing their
life style. The administration of hydrogen rich water via a portable magnesium stick was
considered to be a safe and feasible method of delivery and was investigated in an open label
study, on subjects with potential metabolic syndrome.

Discussion
In this study, we demonstrated that drinking hydrogen rich water increased urinary anti-oxidant
enzyme SOD, an endogenous defensive system against ROS-induced cellular injury, associated
with reduction of oxidative stress markers, in subjects with metabolic syndrome [7]. SOD plays
an important role in the antioxidant defense system against superoxide anion (O2−) generated in
vivo and is involved in defense against many diseases [20–22]. Our data demonstrated that
subjects consuming hydrogen rich water for 8 weeks showed significantly increased SOD levels
from baseline to week 8, suggesting that hydrogen rich water is capable of inducing SOD
activity. Although the detailed mechanisms are undefined an increase in SOD levels correlated

with decreasing trends in 8-OHdG levels, and thus supported our hypothesis that oxidative stress
is reduced by consuming hydrogen rich water.
Oxidative modification of LDL in the arterial wall plays a key role in the pathogenesis of
atherosclerosis [2]. A high level of HDL-cholesterol is reported to protect against cardiovascular
disease, and low HDL-cholesterol levels (less than 40 mg/dL) increase the risk of heart disease
[23]. Results of the current study demonstrated a significant increase in HDL-cholesterol leading
to a significant decrease in total cholesterol/HDL ratio by week 4. Decreasing trends were also
seen for LDL-cholesterol from baseline to week 4, and triglycerides from baseline to week 8.
Though there was an increase in total cholesterol and LDL-cholesterol in subjects consuming
hydrogen rich water from baseline until week 8, these values were not clinically significant and
were still within a normal acceptable range. The increasing trends may possibly be associated
with higher saturated fat consumption, individual food habits and physical activity of subjects. It
is possible that the hypolipidemic effect of hydrogen rich water may be due to its ability to
prevent lipid peroxidation, as demonstrated by the significant decrease in TBARS, resulting in
lower total cholesterol/ HDL ratio, triglycerides and an increase in HDL-cholesterol. Although
an improvement of lipid and glucose metabolism after supplementation with hydrogen rich water
have been observed in patients with type II diabetes [17], our results showed that there were no
statistical differences in fasting glucose in pre-diabetic participants from baseline to week 8.
These results are supported by a previous study where hydrogen water was found to lower the
blood glucose level of participants with abnormally high blood glucose levels and did not induce
a reduction of a normal blood glucose level [17].
GGT is an enzyme widely distributed in the human body, especially in the kidney and liver [24].
The results of the present study demonstrated that there was a significant increase in GGT
(p<0.05) within group from baseline to week 8. However this increase was still within the
normal acceptable clinical range for these values for both females and males.
Previous studies have showed that there is a positive association between dietary factors and
GGT levels [25]. Alcohol and meat consumption are reported to increase GGT levels in a dose
dependant manner. However as food records were not maintained in this study we were unable to
confirm that the increases in the GGT levels were related to these factors. As the other liver
markers such as AST and ALT were not impacted it is possible to suggest that hydrogen water
did not have a negative effect on liver function. In this study we found that AST decreased from
baseline to week 4 and week 8 in both female and male subjects and these decreases attained
significance in the female subjects. The levels of ALT decreased significantly from week 4 to
week 8 and in the subgroup analysis this significance was also seen in the female subjects.
Taken together it is possible to suggest that the increases in GGT may reflect changes associated
with food intake and alcohol consumption of the participants. The values for GGT remained
within an acceptable clinical range for this parameter.
Interestingly, subjects demonstrated a significant increase in total bilirubin from baseline to week
4 and week 8. These increases remained within normal clinically acceptable range. Serum ALT
and AST decreased with hydrogen rich water consumption and the elevation of bilirubin levels
seen in this study may be a specific effect afforded by hydrogen. Schwertner et al. previously

reported that there was a significant inverse correlation between bilirubin concentration and the
prevalence of cardiovascular disease and lower serum bilirubin concentrations were correlated
with the presence of ischemic heart disease [26]. Madhavan et al. showed that plasma bilirubin
concentration is positively correlated with HDL-cholesterol and confirms the results
demonstrated in our study [27]. Thus, the elevations of serum bilirubin levels, below toxic levels,
are likely to be protective for cardiovascular disease.
The exact mechanisms involved in bilirubin elevation in the subjects treated with hydrogen rich
water are not fully understood, however, the antioxidant effects of hydrogen may not be the sole
explanation for this increase and other as yet undefined mechanisms may be involved, such as a
role in signaling pathways or perhaps other physiological functions. There is a possibility that the
higher bilirubin levels are associated with the degradation of heme by heme oxygenase into
equimolar quantities of biliverdin (bilirubin) and carbon monoxide (CO), while the central iron is
released [28]. The induction of heme oxygenase (HO-1), which is the rate-limiting enzyme,
catalyzes the degradation of heme [29]. Further studies are required to determine if hydrogen can
induce HO-1. As our hematological data was not altered by hydrogen water consumption and as
the elevations in serum bilirubin remained within the normal acceptable range, it is not likely that
hemolysis contributed to the increase of serum bilirubin levels.
Mean values of all hematological parameters were within normal clinically acceptable ranges.
Biometric parameters assessed as a measure of safety remained unchanged during the 8 week
period of the study. Results also showed that there were no changes in blood pressure, BMI and
weight in subjects after consuming hydrogen rich water for 8 weeks.
A sub analysis was conducted on subjects who were smokers as previous documentation has
established that smokers are likely to have more oxidative stress [30] and thus may show a
greater benefit from an antioxidant intervention. Subjects who smoked demonstrated a decrease
in urinary creatinine, urinary 8-OHdG and TBARS with hydrogen rich water. Further subjects
who smoked demonstrated increasing trends in SOD from baseline to week 8 and 8-isoprostane
from baseline to week 4 and week 8, and higher urinary 8-OHdG, 8-isoprostane, TBARS and
SOD. There was a statistically significant and a clinically important decrease in total
cholesterol/HDL ratio from baseline to week 4 and a statistically significant increase in HDL
from baseline to week 4. These results demonstrated that oxidative stress was perhaps impacted
more significantly in subjects who smoked.
In conclusion, consumption of hydrogen rich water generated via a magnesium stick
demonstrated improvement in the levels of oxidative stress markers associated with metabolic
syndrome and boosted the body’s antioxidant activity. Hydrogen rich water represents a
potentially novel therapeutic and preventive strategy for the treatment of metabolic syndrome.
This method of delivery was advantageous as magnesium sticks are portable and proved to be an
easy and safe administration of hydrogen rich water for daily consumption.

Research results for Functional Water Foundation in Japan

Although research into alkaline ionized water began around 1931, it was not
until the establishment of the Alkaline Ionizer Review Committee in 1993 that
investigations and research from various aspects based on experimental
planning were able to proceed.
As a result, the various benefits and functions of alkaline ionized water and the
further possibilities it possesses are being gradually explained.
In this section, the results of research performed until now are summarized and
the "functions" possessed by alkaline ionized water are introduced.

Investigation of effectiveness through animal effectiveness testing
・ Intestinal fermentation suppression effect (Research conducted by Food
Science Course, Faculty of Agriculture, Gifu University)
・ Calcium absorption effect (Research conducted by Graduate School of
Medicine, Faculty of Medicine, Kyoto University)
・ Gastric mucous membrane damage suppression effect (Research conducted
by 1st Internal Medicine Dept. of the Kyoto Pref. Medical University)
・ Other effects (Research conducted by Medical Research, Animal
Experimentation, Saitama Medical College)

Investigation of effectiveness through clinical testing
(Collaborative research by 2nd Internal Medicine Dept. of Shiga Medical
University and Dept. of Gastroenterology, National Ohkura Hospital)
・ Acid control effect
・ Improvement effects on gastrointestinal problems

Safety of alkaline ionized water
・ Investigation of safety through physical properties testing (Collaborative
research by Graduate School of Medicine, Faculty of Medicine, Kyoto
University and School of Engineering, Shiga Prefectural University)

・ Investigation of safety through animal safety testing (toxicity testing)
(Research by Life Sciences Research Laboratory (GLP-conforming
organization))
・ Clinical testing (Collaborative research by 2nd Internal Medicine Dept. of
Shiga Medical University and Dept. of Gastroenterology, National Ohkura
Hospital)

Investigation of effectiveness through animal effectiveness testing

・Intestinal fermentation suppression effect (Research conducted by Food
Science Course, Faculty of Agriculture, Gifu University)
In testing with rats, the intestinal fermentation suppression effect of alkaline
ionized water was confirmed under conditions with feed having plentiful
intestinal fermentation.
In addition, the trend of reducing the malodorous metabolic products of
ammonia, phenol, etc. in fecal matter and the effect of suppressing lipid
peroxide in blood serum were also verified.

Comparison of total amount of short-chain fatty acids in appendix
(index of intestinal fermentation)

[Hayakawa: FOOD STYLE 21, Food Chemical Journal, Vol. 3, No. 2, pp. 49-55
(1999)]
[Hayakawa, et al: 7th Functional Water Symposium Tokyo Conference Program

– Summary of Lectures, pp. 78-79 (2000)]
[Hayakawa, et al: Functional Water Research Vol. 1, No. 1, p. 45 (2002)]

・Calcium absorption effect (Research conducted by Graduate School of
Medicine, Faculty of Medicine, Kyoto University)
It was verified that when rats that were raised on calcium-deficient feed drank
alkaline ionized water, the calcium concentration in bones increased and bone
formation was normalized, which suggested a link to osteoporosis prevention.
In addition, the same effect was observed in animal testing using aging-induced
mice, and it was verified that alkaline ionized water acted to reduce weakening
of the bone structure.

Photograph of a rat on a calcium-deficient diet

[Itokawa: Japan Oral Functional Water Academics Society Journal, pp. 22-23
(2000)]
[Takahashi, et al: 6th Functional Water Symposium 1999 Tokyo Conference
Program, Summary of Lectures, pp. 8-9 (1999)]
[Takahashi, et al: 7th Functional Water Symposium 2000 Tokyo Conference
Program, Summary of Lectures, pp. 80-82 (2000)]

・Gastric mucous membrane damage suppression effect (Research conducted
by 1st Internal Medicine Dept. of the Kyoto Pref. Medical University)
In testing using rats, it was verified that drinking alkaline ionized water
suppressed gastric mucous membrane damage model (experimental disease
induced by aspirin).
However, this effect was verified only in rats that continually drank alkaline

ionized water. (There were no effects when the alkaline ionized water was given
only once.)

Pathological observation of gastric mucus

[Yoshikawa, et al: “FRAGRANCE JOURNAL” March issue, pp. 14-17 (1999)]
[Naito, et al: “Functional Water Research” Vol. 1, No. 1, p. 43 (2002)]
[Y. Naito, T. Yoshikawa, et al: J. Clin, Blochem, Nutr., 43, 69-81 (2003)]

・Other effects (Research conducted by Medical Research, Animal
Experimentation, Saitama Medical College)
It was verified that drinking alkaline ionized water provided a life-extending
effect in mice and an effect of suppressing lipid peroxides in blood serum, which
suggested the possibility of it also having anti-aging effects.

Long-term effects on mice

[Suzuki, et al: 8th Functional Water Symposium 2001 Osaka Conference
Program, Summary of Lectures, pp. 34-35 (2001)]
[Nishina, et al: “Functional Water Research” Vol. 1, No. 1, p. 32 (2002)]

Investigation of effectiveness through clinical testing
(Collaborative research by 2nd Internal Medicine Dept. of Shiga Medical
University and Dept. of Gastroenterology, National Ohkura Hospital)

・Antacid effect
6 volunteers from whom consent was received were given alkaline ionized
water at pH9, pH10, and pH11 to drink (1L/day) and the results of measuring pH
inside the stomach for 24 hours verified an increase in pH inside the stomach
from drinking alkaline ionized water at pH9, which suggested an acid-control
effect.

Intra-stomach pH fluctuation

・Improved effects against gastrointestinal symptoms
Patients with gastrointestinal symptoms (chronic diarrhea, constipation,
abnormal fermentation in intestines, indigestion, acid indigestion, etc.) from
whom consent was received were given alkaline ionized water at pH9.5 to drink
for 2 weeks, and as a result, it was verified that there was an improvement in
88% of the 25 patients, and further, normalization of bowel movements was
also verified.

Improved effects against gastrointestinal symptoms

For a more objective evaluation, the “double-blind comparison clinical test” was
carried out. Patients with gastrointestinal symptoms from whom consent was
received were given alkaline ionized water or purified water to drink for 4
weeks, and the resulting improvement effects were checked. The results
revealed that alkaline ionized water was effective for the stomach and
intestines, especially for relatively mild cases. The effectiveness for chronic
diarrhea and constipation was also confirmed.

Improvement level in mild cases

Improvement level of stool
abnormalities

These clinical tests have proven the effectiveness of alkaline ionized water for
the stomach and intestines. However, unlike medicine, there’s no promise of an
immediate effect. Instead, it is thought that the daily consumption of alkaline
ionized water can lead to gentle and gradual effects on the relatively mild cases.
Alkaline ionized water must be consumed properly. (Alkaline ionized water is
not always effective for all stomach and intestinal conditions.)

[Kitahora, et al: The Summary of “Electrolytic Water in Medical Treatment” at
the symposium of the 25th General Assembly of the Medical Congress of Japan
(1999)]
[Tashiro, et al: “Digestion and Absorption” issued by the Japan Digestion and
Absorption Academics Society Vol. 23 No. 2, pp. 52-56 (2000)]
[Tashiro: P473-477, 5th Revision of the 32nd Edition of “Digestive Organs”
published by Kagaku Hyoron Sha (2001)]
[Kitahora: Journal (T) of the 26th General Assembly of the Medical Congress of

Japan (p. 33) (2003)]
[Itokawa: FOOD Style 21, Vol. 7, No. 8, pp. 81–83 (2003)]

Safety of alkaline ionized water

Since alkaline ionized water received approval as a medical device, they have
been used for more than 30 years in the market. Although there have been
no reported instances of problems with safety until now, it is necessary to
continue performing sufficient investigations regarding its safety, and
physical property tests and toxicity tests were performed prior to performing
clinical testing.
In this section, the results of investigations into the safety of alkaline ionized
water performed until now are briefly introduced.

・Investigation of safety through physical property testing
Collaborative research by Graduate School of Medicine, Faculty of Medicine,
Kyoto University and School of Engineering, Shiga Prefectural University)
The electrodes, barrier membranes, and electrolysis promoters used were
combined in various ways, and analysis of the byproducts, etc. in the
generated alkaline ionized water such as the dissolved metals,
trihalomethane, etc. was performed.
As a result of this analysis, no major problems in actual use were observed.

・Investigation of safety through animal safety testing (toxicity testing)
(Research by Life Sciences Research Laboratory (GLP-conforming organization))
As a result of testing by giving rats and crab-eating macaques alkaline ionized
water to drink for short terms and long terms, no toxic influences such as
harmful phenomenon, etc. were observed.

・Clinical testing
(Collaborative research by 2nd Internal Medicine Dept. of Shiga Medical
University and Dept. of Gastroenterology, National Ohkura Hospital)
When alkaline ionized water at pH9.5 was drunk, no abnormalities in either
subjective symptoms or objective symptoms were observed, and further,

even for blood analysis, urinalysis, and stool analysis, no abnormal data
caused by drinking alkaline ionized water were observed.

