










Attachment 1 (Related to Article 10) 
 

Application for Ethical Review 

 

October 5, 2016 

To the President of Tsurumi University 

 
Investigator 
Organization: Department of Pathology, School of Dental Medicine 
Title: Lecturer 
Name: Koufuchi Ryo Seal 

*Reference ID 
1. Study under application 

Study design (Circle the relevant option) 
(1) Interventional study / Observational study 
(2) Invasive (Slightly invasive / Invasive) / Not invasive  
(3) Other study (Qualitative study: It includes structured interviewing of human subjects) 
Publication plan (Describe the name of the academic society) 
[Scientific Meeting of the Japanese Society of Anti-Aging Medicine] 

2. Study title 
Investigation of the effects of chewing Gumi candy containing reduced coenzyme Q10 on oral function 

3. Subinvestigators 
Name Kazuo Saito Organization Department of Pathology, School of 

Dental Medicine 
Title Professor 

Name Hitoshi Yahara Organization Kaneka Corporation Title Board member, Head of 
QOL business 

Name Kazuhiko 
Matsuo 

Organization Kaneka Techno-Research, Co. Ltd. Title Head of Analysis, 
Development Group 
Leader 

Name Masaru Okawa Organization CPCC Co., Ltd. Title Representative President 
Name Katsuhisa 

Sakano 
Organization CPCC Co., Ltd. Title Head of R&D 

 

4. Study purpose and outline 
<Purpose> To analyze and evaluate the effects of chewing Gumi candy containing Coenzyme Q10 (CoQ10) on the amount 
of saliva secreted, level of oxygen radicals in saliva, antioxidant capacity of saliva, swallowing function, and bite force. 
<Outline> There have been many reports that CoQ10 is essential to produce the energy required for maintenance of life 
and that it acts as an antioxidant for oxygen radicals in the mitochondrial electron transmission system. It is already 
employed to treat congestive heart failure and is widely used in health foods. Recently, multiple system atrophy was 
reported to be caused by mutation of the CoQ2 gene, which is one of the CoQ10 genes. Clinical studies are being 
conducted around the world, including at the University of Tokyo. CoQ10 is classified into oxidized and reduced types 
depending on its chemical structure. Oxidized CoQ10 is ingested and converted to reduced CoQ10 by reducing enzymes, 
after which it exerts its effects. CoQ10 is contained in rice and is available via the diet. However, it is difficult to obtain the 
necessary amount from the diet alone. Moreover, reducing enzyme activity decreases as people age. Thus, deficiency of 
CoQ10 often occurs. The applicant has already reported that intake of capsules containing CoQ10 increased the production 
of saliva. Also, Sugano et al. demonstrated that intake of soft capsule containing reduced CoQ10 improved the strength of 
muscles around the oral cavity. 
It is well known that oral functions such as mastication and swallowing are not only required for intake of nutrients, but are 
also influence systemic functions such as cognitive ability or the development of pneumonia. “Gumi” means rubber in 
German. In 1920, Dr. Hans Riegel was concerned that the chewing ability of children was decreasing, and prepared Gumi 
candy by solidifying fruit juice with gelatin in order to improve oral function. Currently, super aging of society is occurring 
in Japan. In addition to Promotion 8020 (a campaign encouraging Japanese people to keep 20 or more of their own teeth 
until the age of 80), there are other activities focusing on the relationship between healthy longevity and chewing, such as 
the Ministry of Health, Labour and Welfare (MHLW) Grant for Scientific Research on “Investigation of the relationship 
between oral health and general health.” As a result, it is now known that oral function is closely related to systemic 
functions. Consequently, we have planned a study to investigate whether daily chewing of Gumi candy containing reduced 
CoQ10 results in direct absorption of CoQ10 through the oral mucosa, increases the production of saliva, and affects oral 
function. 
The subjects will chew 2 pieces of Gumi candy once daily after breakfast for 8 weeks. The following comparisons will be 
made between before the study and after 8 weeks: amount of saliva secreted, oral functions such as swallowing and bite 



force, level of oxygen radicals in saliva, antioxidant capacity of saliva, salivary level of CoQ1, and subjective assessments. 
The study procedures are shown below. An outline of statistical analysis of the primary efficacy and safety endpoints is 
provided below. Details of statistical analysis will be described in the Statistical Analysis Plan written by the statistician 
and will be finalized prior to database locking. 
Study design: Placebo-controlled, double-blind, parallel group comparative study. 
Study subjects: 50 men and women aged between ≥40 and ≤80 years with a subjective decrease in secretion of saliva. 
Randomization: 
1) Randomization of study products 

The study randomization manager will use the random number function of Microsoft Excel [RAND ()] to randomize 
the study products A and B to groups X and Y. The randomization method is as follows: Random numbers will be 
generated for study groups X and Y, and the study products A and B will be assigned in descending order of these 
numbers. Then the study product randomization table (key code) will be prepared. 

2) Allocation of study products 
The study randomization manager will randomly assign subjects to groups X and Y if they are judged to be eligible 
based on the results of the screening test and their secretion of saliva. An assignment table describing the study 
product and the subject ID nos. will be prepared. There should be no significant differences between the study groups 
for each stratification variable. 

3) Sealing of the study product assignment table 
Following completion of 1) and 2) above, the study randomization manager will check everything and confirm that 
there are no issues. Then the study product assignment table will be sealed and it will be securely stored in a locked 
cabinet until study completion. 

4) Opening of the study product assignment table 
After database locking, the study product assignment table will be opened. 

Study product: 
Name) Gumi candy without or with reduced CoQ10 (55 mg)  

Candy containing reduced CoQ10 (per 2 pieces of the test candy (5 g)) 
Raw materials Composition 
Maltitol 3470 mg 
Dietary fiber 780 mg 
Gelatin 370 mg 
Reduced CoQ10 110 mg 
Glycerin 80 mg 
Vitamin C 75 mg 

Candy not containing reduced CoQ10 (per 2 pieces of the control candy (5 g)) 
 
 
 
 
 
 
 
 
Dosage and administration of the study product: 

Two (2) pieces of candy will be chewed after breakfast once daily. 
If a dose is missed, double the amount is taken on the next day. However, the maximum daily dose is limited to the 
amount for two days (220 mg of reduced CoQ10), and the amount for 3 days or more is not to be taken. 

Inclusion and exclusion criteria: 
Subjects who voluntarily give consent to participation in the study and satisfy the following inclusion criteria without 

meeting any exclusion criteria. 
1) Inclusion criteria 

(1) Persons who have noted a subjective decrease in the secretion of saliva. 
(2) Men and women aged between ≥40 and ≤80 years at the time of giving informed consent. 
(3) Persons who have received an explanation of this clinical study, and who are able to understand the study and give 

written consent themselves. 
2) Exclusion criteria 

Among candidate subjects who meet the inclusion criteria, the following persons are excluded. 
(1) Patients receiving pharmacotherapy or radiation therapy to the head and neck. 
(2) Persons who regularly use drugs, specified health foods, or health foods that could affect the results of the study. 
(3) Patients with a history of (or currently suffering from) severe diseases affecting the heart, liver, kidneys, or 

digestive tract. 
(4) Pregnant women, nursing women, or women who wish to become pregnant during the study period. 
(5) Patients with Sjogren syndrome. 

Raw materials Composition 

Maltitol 3470 mg 
Dietary fiber 780 mg 
Gelatin 370 mg 
Plant oil 110 mg 
Glycerin 80 mg 
Vitamin C 75 mg 



(6) Persons with extremely irregular dietary habits, as well as those on shift work or night shift, and those with an 
irregular lifestyle such as those under severe stress. 

(7) Persons with allergies to drugs and foods (especially apple and gelatin). 
(8) Persons currently participating in another clinical study of a drug or health food, persons who completed such a 

study within 4 weeks before enrolment, or persons who intend to participate in another study after consenting to 
this study. 

(9) Other persons whom the investigator or subinvestigator judges to be inappropriate for this study. 
Test items and methods 

1) Demographic profile*1: Sex, date of birth, age, medical history, complications (symptoms/signs), current 
medications, regular drugs, specified health foods/health foods. 

2) Measurement of the saliva flow rate: A rest test, Saxon test, and gum test will be conducted from 14:00 to 
16:00. 

The rest test measures spontaneous secretion of saliva over 15 minutes when a subject is relaxed. 
The Saxon test measures secretion of saliva when sterile gauze is masticated for 2 minutes 
The gum test measures secretion of saliva when gum is masticated for 10 minutes. 

3) Swallowing function test: repeated saliva swallowing test (RSST).  The number of times saliva is swallowed 
during a 30-second period is measured. 

4) Bite force test: A GM10 occlusal force meter is used to measure the maximum bite force of the molars. 
5) Salivary level of oxygen radicals/antioxidant capacity: The Pocket Chem i-Pack Oxystress Test (Arc race) is an 

automated rapid test used to measure oxidative stress/ antioxidant capacity. The reaction solution contains 
thiocyanic acid compounds and iron (III) ions that form a red complex with oxygen radicals, so the reaction 
solution becomes red in the presence of radicals. If a reducing substance is added, the reducing effect 
(antioxidant effect) of the substance will reduce iron (III) ions to iron (II) ions and the reaction solution will lose 
its red color. Accordingly, an extract of saliva is added to the aforementioned reaction solution and the change of 
absorbance is measured. Then the antioxidant capacity of saliva samples is calculated. 

6) Amount of CoQ10 in saliva: Trace components of samples are quantitated by LC-MS/MS at Techno-Research at 
Kaneka. 

7) Questionnaire: The Anti-aging QOL questionnaire (refer to the Attachment) will be used. 
*1: Only for the test before ingestion 

Statistical analysis: The results will be analyzed by 2-way ANOVA with repeated measures. 
The investigator will lock the analysis data after study completion. 

 
* The sponsor (Kaneka Corporation) will outsource this study to the Department of Pathology, School of Dental Medicine, 
Tsurumi University and CPCC Co. Ltd. Assay of CoQ10 in saliva samples will be conducted at Kaneka Techno-Research, 
a subsidiary of Kaneka Corporation. In addition, Chiyoda Paramedical Clinic (managed by CPCC Co. Ltd.) was requested 
to participate by CPCC, after which ethical review was conducted at the clinic and approval was granted. 
 

Examination schedule 
 

Item Explanation 
meeting 

Study product ingestion period 

  Before ingestion Week 8 
Written informed consent ○   
Site visit  ○ ○ ○ 
Subject demographic profile ○   
Study product ingestion   
Medical check  ○ ○ 
Measurement of saliva   ○ ○ 
Swallowing function test  ○ ○ 
Salivary antioxidant activity   ○ ○ 
Questionnaire  ○ ○ 

 
 

5. Study subjects, study site, and study period 
Study subjects: Fifty (50) men or women aged between ≥40 and ≤80 years who understand the purpose of the clinical 



study, voluntarily indicate willingness to participate in the study, and have the subjective symptom of 
decreased secretion of saliva. An explanation will be provided by using the Subject Explanation Sheet 
before obtaining consent, and only samples obtained from subjects who consent will be analyzed.  

Study site: Dry Mouth Clinic, Tsurumi University Dental Hospital 
Kaneka Techno-Research, Co. Ltd. for assay of CoQ10 

Study period: After approval by the Ethics Committee until March 2017 
6. Ethical considerations from the perspective of medical and dental science 
(1) Clarification of the study purpose and significance, and comprehensive evaluation of the risks associated with the study 
and its medical and dental benefits  
<Purpose and significance> By regular mastication of Gumi candy containing reduced CoQ10, scientific evidence will be 
obtained regarding its effects on the function of oral structures such as the salivary glands, facial muscles, and masticatory 
muscles, as well as the psychological effects of mastication.  
<Risks associated with the study> This study uses saliva samples and sampling is noninvasive. Accordingly, there are no 
risks. 
<Medical and dental benefits expected> It will be determined whether reduced CoQ10 in Gumi candy (a commercial 
product) can be directly absorbed through the oral mucosa. In addition, if chewing Gumi candies improves oral function, it 
may lead to prevention of oral disease and thus contribute to society. 
<Overall assessment> Taking into consideration the overall program of this study, safety is ensured since a commercial 
product is being used. Also, testing is convenient and samples are obtained in a noninvasive manner. Therefore, this study 
is considered to be useful. 
 
(2) Protection of the rights of subjects  
Personal information of the subjects will be retained by the investigator (Personal Information manager). If a subject 
wishes, the results of analysis will only be provided to that subject. When the results are published, any information that 
identifies an individual will not be disclosed in compliance with Personal Information Protection. A linked anonymized ID 
number will be assigned to each sample, and the correspondence table and personal information will be stored in a secure 
locked cabinet.  
 
(3) Method of obtaining consent from subjects  
Study staff will give an explanation to a candidate subject using the Subject Information Sheet and obtain written informed 
consent. Anonymized linking of samples and information will be done in this study. 
 
(4) Other matters 
There is a conflict of interest in relation to a private company (Kaneka Corporation) providing Gumi candy free of charge. 
However, the Conflict of Interest Committee of the Tsurumi University School of Dental Medicine determined that this 
conflict of interest can be managed. Research funds, Gumi candy for use in the study, and assay of CoQ10 in saliva will be 
provided free of charge by Kaneka Corporation and Gumi product liability will be the responsibility of the company. 
Regarding conflict of interest, the specified form shall be followed when presenting the study results at a conference or at 
the time of publication. 
 
 



Attachment 3 (Related to Article 13) 
 

Notification of Review Result 

 

December 15, 2016 

To Koufuchi Ryo, Lecturer 

Department of Pathology 

 
Tsurumi University 

Katsuko Ito, President   Seal 
 
Reference ID: 1428 
Study title: Investigation of the effects of chewing Gumi candy containing reduced coenzyme Q10 on 
oral function 
Investigator: Koufuchi Ryo, Lecturer, Department of Pathology 

 
Regarding the above study for which Ethics Committee review was requested, the protocol was reviewed by the 
Ethics Committee on November 15, 2016. Please find the judgment below. 
 

Note 
 

Judgment 

 
Approval 

 

 
Conditional approval 

 
Recommendation for change 

 
Not approved 

 

 
Not applicable 

 

Reason or 
recommendation 

 
This application is conditionally approved with the following observations.  
� In Application 4, “Healthy” study subjects. “Healthy” should be deleted. The same applies 

elsewhere. 
� In Application 4, the Exclusion criteria should be modified. The same applies elsewhere. 
� In Application 4, Test items and methods 2), the test time should be described. The same 

applies elsewhere. 
� In Application 5, Study subjects, “Healthy” should be deleted. The same applies elsewhere. 
� In Application 5, Study period, the description should be changed to “After approval by the 

Ethics Committee until ….” The same applies elsewhere. 
� In Application 6, (4) Other matters, the conflict of interest should be described in detail. 
� For the study product in Study Outline of the Study Plan, “55 mg” should be deleted from 

the product not containing reduced CoQ10. The same applies elsewhere. 
� In Study Plan 13, Handling of Source Documents and Records, the data storage period 

should be changed from 5 years to 10 years. 
� The term Legal Representative should be deleted from the section about Informed Consent. 
 

Note: Applications must be submitted by the end of each month. 


