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I) Introduction 
A) Aim/Hypothesis/Objective 

The objective of this study was to determine the hydrogen peroxide 
content in saliva of 3 different Den-Mat whitening products at different 

time points during and following tray and chairside application. The 
samples’ hydrogen peroxide content were assayed for total 

concentration in the mouth following bleaching. 
 

1) Primary aim 
The primary aim was to evaluate the level of hydrogen peroxide 

concentration in saliva in both Take Home Kits and Chairside 

Technique products. 
 

 
Hypothesis: Hydrogen peroxide levels in patients’ saliva following the 

bleaching with DenMat products are minimal and within Health Canada 
guidelines (less than 3%).  

 
II) Background and Rationale 

 
Bleaching is traditionally done by two general methods: 

1) Home bleaching: Patients are provided with a bleaching tray and 
lower concentrations of hydrogen peroxide releasing material (22 and 

32 % Carbamide Peroxide in this study) and instructed how to apply 
it for certain periods of times at home. 

2) Chairside bleaching: Dentist applies hydrogen peroxide over properly 

isolated teeth for a certain amount of time and rinses it after 
achieving a desirable result. 

 Hydrogen peroxide is the active chemical ingredient which provides tooth 
whitening results, however, it is sometimes highly caustic to the gums and 

soft tissue. As a result, proper isolation to minimize the amount of hydrogen 
peroxide leakage to saliva and adjacent soft tissue is of great importance in 

the process. Protecting the patients from oral soft tissue damage or 
swallowing peroxide chemicals is very critical and needs to be closely 

monitored for each product prior to releasing it into the market.  
 

To protect the soft tissue from caustic effects of hydrogen peroxide two main 
strategies has been employed: 

a) Decrease the hydrogen peroxide concentration and use of slow-
releasing peroxide chemicals namely; carbamide peroxide and 

control the chemical flow through a customized bleaching tray. 



SALIVARY LEVELS OF HYDROGEN PEROXIDE AFTER USE OF DEN-MAT WHITENING PRODUCTS Report 

PI: Ronald D Perry, DMD, MS  

 

 

 

 

Version 03/14/19                                                                         Page 3 of 11 

 

 

 

Especially when home bleaching is the method of choice and the 
patient is not directly supervised by a dentist.  

b) Chairside bleaching involves isolating the teeth from adjacent soft 
tissue. A cheek retractor along with a rubber dam or paint on 

dental dam material is used to isolate the gums around the teeth. 
This is then coupled with a high-speed suction and vacuum to 

rinse thoroughly after bleaching. 
 

 
III) Research Plan 

A) General Study Design 

This was a longitudinal clinical study where the hydrogen peroxide 
content in saliva of 3 different Den-Mat whitening products were 

evaluated at different time points( pre, 1minute, 5 minute, 10 minute, 
30 minute, post) during and following chairside application. The study 

was comprised of a total of 33 subjects, N=11 subjects per group. 
  

 
 

B) Sample Size and Statistical Analysis 

Sample size was 33 subjects  
Randomization: Qualified subjects were  enrolled, assigned a subject ID 

no.,group assignment and each was randomized to one of three 
whitening products. Overall three different groups will be formed: 
Group A) LumiSmile® White Take-Home (22% Carbamide Peroxide 

Equivalent) 
Group B) LumiSmile® White Take-Home (32% Carbamide Peroxide 

Equivalent) 
Group C) LumiBrite® Chairside (35% Hydrogen Peroxide) 

 

Statistical analysis 
Descriptive statistics (means and standard deviations for continuous 

items, counts and percentages or median and interquartile ranges for 
categorical items) was calculated.   

 
Blinding  

Neither subjects or clinical investigators examining the subjects were 

blinded. Only the Co-Investigator doing the assays (DZ) were blinded. 
 

 
C) Products 
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    Materials used are: 
LumiSmile® White Take-Home (22% Carbamide Peroxide Equivalent) 

LumiSmile® White Take-Home (32% Carbamide Peroxide Equivalent) 

LumiBrite® Chairside (35% Hydrogen Peroxide) 

 
 

Inclusion and Exclusion Criteria 
 

1) Inclusion Criteria 
 

a) Be at least 18 years of age. 
b) Was willing to provide voluntary written informed consent 

c) Was in good medical / dental health and able to tolerate the dental 
procedure. 

d) Must have had at least 24 teeth present to participate in study 

 
2) Exclusion Criteria 

 
a) Had any known disease that interferes with the teeth bleaching 

process  
b) Any known allergy/hypersensitivity to peroxide materials 

c) Had braces or wasbeing treated orthodontically 
d) Any intraoral piercings that could not be removed during 

bleaching 
e) Was undergoing cancer treatment 

f) Have any loose or mobile teeth.  
g) Had a complete and/ or partial denture(s) 

h) Did not have at least 24 permanent teeth present. 
i) HadTeeth with a history of self-reported preoperative pulpal 

problems 

j) Had known difficulty breathing during a dental procedure 
k) Had limited mental capacity and unable to give informed 

consent. 
l) Conditions affecting salivary flow (e.g., salivary gland disorder, 

Sjögren’s Syndrome)  
m) Was an employee of the sponsor or members of their immediate 

family. 
n) Had rampant caries, anterior teeth with full or partial coverage 

crowns 
o) Had Teeth requiring extraction, e.g. deep sub gingival caries or 

fractures. 
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p) Displayed evidence of acute periodontal infection: e.g., abscess,  
suppuration, severe swelling and/or spontaneous bleeding  

q) Had clinical signs and symptoms of periapical pathology 
r) Had any other condition, which was the view of the investigator, 

may affect the ability of a subject to complete the study. 
s) Participant could not be a dental professional 

t) Participants with severe gag-reflex who could not tolerate 
impression tray 

u) Had Known allergy to mint 
 

 

 
3) Subject Withdrawal/Termination Criteria 

a) Unwillingness to continue to participate in this research study. 
 

The Principal Investigator determined whether withdrawn subjects 
were in need of additional treatment and/or follow-up observation 

because of participation in this trial. No subject withdrew from the 
study. 

 
 

 
 

 
Methods:   

 

Visit 1: Screening (approximately took 1 ½ hours)  
• Informed Consent: The study was explained to subjects. All questions were 

answered. The subjects were asked to and sign a consent form. A copy of the 
consent form was given to the subject 

• A subject ID was assigned to all enrolled participants. Check-in procedures 
were performed by reviewing demographic information and by assessing non-

clinically related screening criteria for qualification; subject weight were 
obtained and documented (self-reported) 

• Medical/Dental History were collected and reviewed. Clinically-related 
screening criteria were assessed for qualification (using the sponsor-provided 

inclusion and exclusion criteria) and an Oral Hard & Soft Tissue Exam (OHST) 
was performed for each subject.  

• Subjects who met the eligibility criteria were randomized to a whitening group. 
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• Qualified subjects received a routine dental exam and alginate impressions 
taken by dental professional taken of both upper/lower jaws to fabricate 

bleaching trays.  
• Subjects were compensated then released and scheduled to return to the clinic 

site for Visit 2. 
 

 
After Visit 1 

Each impression was then used to fabricate a bleaching tray in the lab for all 
33 subjects.  

 

 
Visit 2:(scheduled 1-2 weeks after Visit 1) bleaching, sampling and 

assessment (approximately 1 ½ - 2 hours) 
 

• Criteria for continuing qualification and any changes in medical or dental 
history were assessed, 

• An OHST exam was performed,  
• Supervised manual toothbrushing procedures was performed, 

• A pre-treatment non-stimulated salivary sample was collected in a vial,  
using drool method 

Saliva was collected in the following way:  
o Subject were asked to pool the saliva in their mouth for 1 minute 

and then asked to spit it into a container. The sample was stored 
on ice immediately. 

 

• The assigned test product was dispensed, subject instructions were given, 
and application of the product was applied as directed:  

o Group A) LumiSmile® White Take-Home (22% Carbamide 

Peroxide Equivalent) 
▪ Bleaching trays were filled with the LumiSmile® White Take-

Home gel (22% Carbamide Peroxide Equivalent), 

▪ Trays were seated in the mouth for a period of 60 minutes, 

▪ Trays were removed and residual gel was vacuumed 
o Group B) LumiSmile® White Take-Home (32% Carbamide 

Peroxide Equivalent) 
▪ Bleaching trays were filled with the LumiSmile® White Take-

Home gel (32% Carbamide Peroxide Equivalent), 
▪ Trays were seated in the mouth for a period of 30 minutes, 

▪ Trays were removed and residual gel was vacuumed 
o Group C) LumiBrite® Chairside (35% Hydrogen Peroxide) 
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▪ Paint-On Dental Dam was applied to the gingiva to isolate 
gums around the selected teeth, 

▪ Lip Moisturizer provided in the kit was applied to the lips 
and mucosa well beyond the vermillion border, 

▪ A thin layer (0.2mm) of LUMIBRITE desensitizing enhancer 
was painted over the labial surfaces of the teeth, 

▪ A 1-1.5 mm layer of LumiBrite® Chairside gel (35% 

Hydrogen Peroxide) was applied onto facial surfaces of teeth 

with a brush applicator and stays for 30 minutes, 
▪ At the end of 30 minutes the gel was vacuumed and wiped 

away with a gauze, 
 

      
• Saliva sampling during treatment was collected using the drool method  

• Subjects were asked to pool the saliva in their mouth for 1 minute and then 
spit it into the containers. At time intervals: 0, 1, 5, 10, and 30 minutes 

(trays were removed between time points) 
• Once treatment had ceased, the trays were removed and excess gel was 

flushed using high-speed suction and the subject’s mouth was rinsed with 
water (this was conducted chairside),  

• Saliva sampling post-wash was collected using the drool method, 
• A final OHST was conducted, 

• Each subject were interviewed for safety concerns/AE’s and to gather 

comfort opinions 
• Subjects were compensated and released from all study obligations. 

Payment for Participation  
a) Study Compensation 

subjects received a $25 gift card to Target for each completed 
visit.  

b) Bleaching trays and LumiSmile® White Take-Home Kit were given 
upon completion of the study. 

 
o   
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Table 1. Subject Timeline and procedures 
 

 
 

 
 

 
 

 
 

 

 
 

 

 
  

 

Study Results: 
 

 

Study visits: 

Visit 1: Screening and Impressions 

Visit 2: Bleaching, Sampling and Assessment  
 

Study Status: 

Subjects screened: 33 

Subjects that screen failed: 0 

Subjects enrolled: 33 

Subjects completed Visit 1: 33 

Subjects completed Visit 2: 33 

 

                       Appointment 

 
 

Procedures 

Visit 1     Visit 2 

Informed Consent  X  

Oral Examination X  

Screen for Eligibility X  

Demographics/Medical 

History 

X  

            Impressions           X  

Bleaching  X 

Sampling (0,1,5,10 and 30 
minutes) 

 X 

Comfort Opinions 

Questionnaire 

 X 

Gift Card X X 

Bleaching Tray and Take-

Home Kit provided to 
subjects 

 X 
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Subject Demographics: 

 

 

 

 

 

 

 

Sex Subjects 

Male 12 

Female 21 

 
Adverse Events: (4) 

Subject 
Number 

AE Description / 
Diagnosis 

Start Date Stop Date Serious Withdrawn 
due to AE 

Actions 
Taken 

Outcome 

1001 

Upper gingival margins 
turned white / 

hydrogen peroxide 
burn 

1/23/2019 1/23/2019 No No None Resolved 

1001 
Sensitivity of teeth: 

hot/cold & while 
brushing 

1/23/2019 1/26/2019 No No None Resolved 

1009 

Small white spots 
appeared on 

decalcified teeth 
#6,7,8,10,11 

1/23/2019 1/23/2019 No No None Resolved 

1022 

Gingival margin of #20 
& #21 turned white / 
hydrogen peroxide 

burn 

1/30/2019 1/31/2019 No No None Resolved 

 

 

Age (yrs) Subjects 

20-29  21 

30-39 8 

40-49 0 

50-59 2 

60-69 2 
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All collected saliva samples’ hydrogen peroxide content were assayed for total concentration. 

The average and standard deviation for each sample time frame is as follows. 

 

Group A) LumiSmile® White Take-Home (22% Carbamide Peroxide 

Equivalent) 

SAMPLE AVERAGE SD 

PRE 0.000 0.000 

1 MINUTE 0.010 0.029 

5 MINUTE 0.002 0.006 

10 MINUTE 0.001 0.003 

30 MINUTE 0.000 0.000 

POST 0.000 0.000 

 
Group B) LumiSmile® White Take-Home (32% Carbamide Peroxide 

Equivalent) 

SAMPLE AVERAGE SD 

PRE 0.000 0.000 

1 MINUTE 0.007 0.018 

5 MINUTE 0.007 0.014 

10 MINUTE 0.002 0.003 

30 MINUTE 0.000 0.001 

POST 0.000 0.000 

 
Group C) LumiBrite® Chairside (35% Hydrogen Peroxide) 

SAMPLE AVERAGE SD 

PRE 0.000 0.000 

1 MINUTE 0.006 0.011 

5 MINUTE 0.007 0.018 

10 MINUTE 0.010 0.030 

30 MINUTE 0.005 0.008 

POST 0.000 0.000 
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Discussion and Conclusion: 
 

This was a longitudinal clinical study where the hydrogen peroxide content in 

saliva of 3 different Den-Mat whitening products was evaluated at different 

time points during and following chairside application. The study was 

comprised a total of 33 subjects, N=11 subjects per group. 

 

The objective of this study was to determine the hydrogen peroxide content 

in saliva of 3 different Den-Mat whitening products at different time points 

during and following tray and chairside application. The samples’ hydrogen 

peroxide content was assayed for total concentration in the mouth following 

bleaching and it was determined from the testing done that the levels of 

hydrogen peroxide was minimal to undetectable well below the 3% threshold 

for all the bleaching gels concentrations tested. From the testing conducted 

we have determined that all three of these products are safe and effective 

for patients to use to bleach their teeth with minimal or no adverse effects.  

 

 


