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 hen a German engineer, in the late 1980s, invented the first electric 
toothbrush to feature a small round brush head and a unique oscillating-rotating 
movement, it was clear that, in order to obtain acceptance from the dental 
profession, a rigorous programme of clinical testing would be required.

Since its introduction to the market in 1991, the Oral-B Electric Toothbrush 
has been the most independently researched and tested oral hygiene device  
ever produced.

World-renowned academic periodontists, in consultation with the German 
inventors, developed and oversaw the initial programme of clinical testing. These 

first clinical trials looked at plaque-removal efficacy and the 
reversal of gingivitis. In addition, the safety of this novel 
brushing system was carefully evaluated. This first series 
of studies was published in peer-reviewed journals and 
showed this novel oscillating-rotating technology to be a 
highly effective brushing system. Not only was it superior to 
regular manual brushing for plaque and gingivitis control, but 
it was also gentle on the teeth and the oral soft tissues.

The initial clinical programme included both long- and short-term studies 
involving both healthy and orally diseased subjects, at a time when the periodontal 
community was recommending electric toothbrushes only for the “handicapped.” 
Through this programme, run in independent centres across Europe and North 
America and published in leading peer-reviewed journals, the profession was 
able to see the efficacy and safety of this device in improving and maintaining 
oral health for all patients. This led the American Academy of Periodontology 
to rewrite its guidelines to acknowledge the utility of an electric toothbrush for  
all patients.

Since these early days, Oral-B has continued to research and lead the 
published literature in the breadth and wealth of clinical studies on its oscillating-
rotating technology. More studies have been published on this technology than 
on any other mechanical brushing device. In addition, a recently completed 3-year 
clinical trial represents the longest clinical investigation on power toothbrushes 
and confirmed, using repeat dental impressions and study models, the fact that 
gingival recession is neither caused by nor exacerbated by this device.
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The efficacy, gentleness, and compliance of the oscillating-
rotating technology have been extensively evaluated. Research has 
been conducted in a large cohort of subjects varying in age from 
6 years to 80 years, and not only in healthy subjects but also in 
patients with existing periodontal problems, in patients undergoing 
orthodontic treatment, in patients with dental implants, and in those 
who have used a manual toothbrush overvigorously and, as a result, 
have existing areas of recession. In all subject groups, an improvement 
in oral health has been seen, with subjects tending to brush longer and 
more thoroughly than previously with a manual toothbrush. Patients 
prone to excessive force with a manual toothbrush tended inherently 
to brush with less force with this electric device. Study after study 
has shown that patients with existing gingival inflammation can reverse 
their gingivitis and safely maintain healthy gingival tissue.

With such a wealth of literature, a number of systematic reviews 
have been undertaken, with the prestigious and independent Cochrane 
Collaboration leading the field in publishing most of these reviews.

the conclusions from these systematic reviews have 
confirmed the safety and superior efficacy of oscillating-
rotating technology in both controlling plaque and reversing 
gingivitis when compared with manual toothbrushing and 
other power brushing technologies.

The studies listed in this review represent the wealth of data 
accumulated over the last 20 years and show not only the efficacy  
and gentleness of the oscillating-rotating technology, but also the  
increased level of patient compliance when they switch to this power  
toothbrush. Optimal oral health is directly associated with optimal  
oral hygiene. The oscillating-rotating system has an unmatched level  
of published scientific evidence  
to allow dental professionals  
to unreservedly recommend this  
technology to all patients for  
improved efficacy and overall safety.

Paul R. Warren, DDS 
Vice President, Global Professional  
& Scientific Relations 
P&G Oral Health
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G
EN

TlEN
ESS

   t was recognised in the 1950s that many poorly designed manual toothbrushes 
with hard, unpolished filaments caused gingival abrasions and traumatised the 
tissues, leading to bleeding, inflammation, and possible recession. The Oral-B 
oscillating-rotating electric toothbrush with end-rounded filaments has been 
studied extensively—in more than 35 clinical trials—for its effect on gingival health. 
Clinical trials assessing safety as an endpoint are even more numerous, with over 
100 trials involving 5600 subjects representing 44,743 patient-weeks of use.

The trials described in this section exemplify the wealth of data 
demonstrating a positive effect on gingival condition, both in the short term and, 
most importantly, in the long term. Gingival inflammation can also be used as a 
surrogate variable for assessing safety and gentleness. The studies show that the 
brush can not only successfully and rapidly reverse gingival inflammation, but it can 
also maintain a healthy gingival condition over the long term. While this represents 
efficiency in removing and disrupting plaque, the precursor to gingivitis, it also 
demonstrates the safety of the oscillating-rotating technology in being gentle to 
the gingival tissue, even reversing and healing areas of bleeding and inflammation. 
While gingival recession has been reported anecdotally following the use of the 
oscillating-rotating toothbrush, independent, blinded, rigorous clinical assessment 
even extended to the 3-year review has failed to show any adverse effects on 
gingival architecture. It could be postulated that this anecdotal observed effect 
may be the result of reversing the gingival swelling associated with inflammation 
and the gingival margin returning to a normal contour.

I
Clinical studies demonstrating gentleness
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Reference: Van der Weijden FA*, Campbell Sl, Dörfer CE, González-Cabezas C, Slot DE. J Periodontol 2011;82(1):5-24.
*Academic Center for Dentistry Amsterdam, University of Amsterdam and VU University Amsterdam, The Netherlands.

safety of oscillating-Rotating Powered Brushes 
Compared to Manual toothbrushes: a systematic 
Review

KeY CLInICAL FInDInGs
A large number of published studies in the past two decades consistently shows oscillating-rotating 
toothbrushes to be safe relative to manual toothbrushes, demonstrating that oscillating-rotating power 
toothbrushes do not pose a clinically relevant concern to hard or soft tissues.

oBJeCtIVe
Power toothbrushes with oscillating-rotating action have been proven clinically effective, but a  
comprehensive review of clinical and laboratory investigations solely comparing the safety of  
oscillating-rotating power toothbrushes to manual toothbrushes has not been published. The goal  
of this systematic review was to examine the literature concerning the relative soft and/or hard tissue 
safety out-comes with the use of oscillating-rotating toothbrushes versus manual toothbrushes.

MetHoDs
A search of in vivo and in vitro trials through May 2010 was conducted using the electronic databases 
of the National library of Medicine (PubMed-MEDlINE), the Cochrane Central Register of Controlled 
Trials (Cochrane-CENTRAl), and the Excerpta Medical Database (EMBASE) to identify appropriate 
studies that evaluated the effects of an oscillating-rotating power toothbrush compared to a manual 
toothbrush for soft and/or hard tissue safety. Eligible trials incorporated a safety evaluation as a 
primary or secondary outcome parameter (i.e., gingival recession, observed/reported adverse events, 
and hard tissue effects) or used a surrogate parameter (i.e., stained gingival abrasion and brushing 
force) to assess safety. Data extraction for the primary- and surrogate-measure safety studies, which 
included mean values and SDs when available, and a meta-analysis of the gingival recession data were 
performed.

ResULts
Independent screening of the titles and abstracts of 697 PubMed-MEDlINE, 436 Cochrane-CENTRAl, 
and 664 EMBASE papers resulted in 35 publications meeting eligibility criteria. The mean change in 
gingival recession was not significantly different among toothbrush groups in the two selected trials with 
safety as a primary outcome (weighted mean difference: 0.03). It was not possible to do a meta-analysis 
of the five trials that evaluated safety with a surrogate parameter; however, there were no significant 
between-group differences at the study end in any trial. A descriptive analysis of the 24 selected 
studies assessing safety as a secondary outcome showed few brushing-related adverse events. The 
heterogeneity in objectives and methodology of the four in vitro trials that met the eligibility criteria 
precluded generalization of the results.

tooth abrasion by manual and oscillating-rotating 
power toothbrushes 

Reference: Dörfer CE, Joerss D, Weiler C, Bleimüller A, Wolff D.    
J Dent Res 2008; 87 (Spec Iss B): Abstract 2045. 

KeY CLInICAL ResULts
• The manual toothbrush and oscillating-rotating power toothbrush were not found statistically 
 significantly different at any time point for depth of cervical  dental abrasion. 
• Maximum depth of cervical dental abrasion at 6, 12, 18 and 35 months was 33.1 [28.0]µm, 
 51.9[44.4]µm, 72.2[47.0]µm and 95.0[35.5]µm, respectively, for the oscillating-rotating power 
 toothbrush group (P<0.001 versus baseline for all timepoints) (Fig. 1)

• Cervical dental abrasion for the same time points was 38.5[30.2]µm, 54.8[39.4]µm, 71.6[26.5]µm 
 and 97.8[51.9]µm for the manual toothbrush group (P<0.001 versus baseline for all timepoints) (Fig. 1)

oBJeCtIVe
To assess dental abrasion following use of either an oscillating-rotating-pulsating power toothbrush or 
an ADA-reference manual toothbrush over a period of 35 months.

stUDY DesIGn
• This was a prospective randomized, controlled, single-blind, parallel study design with subjects 
 having at least two recessions of at least 2 mm

• Subjects were randomized to receive the oscillating-rotating power toothbrush (Oral-B D17U, n=55) 
 or a  standard manual toothbrush (n=54)

• Subjects were instructed to brush with the assigned toothbrush and a standard fluoride toothpaste 
 for 2 minutes, twice-daily

• Full-mouth impressions were taken at 6, 12, 18 and 35 months and models poured in super-hard white 
 dental plaster within 1 day of the impressions being taken

• A 3D-laserscan Profiler was used on each set of models to record the three-dimensional profiles of 
 the cervical areas of the teeth

• Dental abrasion was measured at recession sites by digitally subtracting the differences in the three-
 dimensional cervical areas on the models at each time point.  

Figure 1. Maximum dental abrasion (in µm) over 
a period of 35 months  
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High and Low Brushing Force in Relation to efficacy and 
Gingival Abrasion

Reference: G.A. Van der Weijden, M.F. Timmerman, P.A. Versteeg, M. Piscaer, U. Van der Velden. J Clin Periodontol 2004; 31: 620-624. 

KeY CLInICAL ResULts
With the Oral-B oscillating rotating power toothbrush (D 17), the use of a regular, low brushing force (1.5 
N ± 0.5N) was more efficacious than use of a high brushing force (3.5 N ± 0.5N).  Plaque reduction was 
56% for the high force brushing, while the low force brushing provided a reduction of 60% (p=0.0241).  

Baseline gingival abrasion scores were 3.1 and 3.2 sites for low and high force, respectively, with an 
incremental increase of 5.0 and 5.9 sites, respectively, after brushing. There was no significant difference 
with respect to incidence of gingival abrasion between the two brushing forces. See Figure 1. 

Fig 1. Gingival abrasion scores (pre and incremental post-
brushing) for low and high force brushing 

oBJeCtIVe
To determine: 1)  whether high brushing force induces more gingival abrasion than a lower (regular) 
brushing force; and 2) to assess the effect of these high and low brushing forces on plaque removal 
efficacy.

stUDY DesIGn
Thirty-five (35) subjects participated in this study. The subjects received a professional dental 
prophylaxis and were asked to refrain from oral hygiene for at least 48 hours prior to their assigned 
clinical appointment.  

Then, the subjects had their teeth and surrounding tissues disclosed using Mira-2-Tone® disclosing 
solution at baseline. 

Each subject’s teeth were evaluated by the examiner for the number of sites with gingival abrasion 
using the method adapted from Danser et al (1998), and the amount of dental plaque using the Quigley 
& Hein Plaque Index on 6 surfaces of each tooth.

The subject’s teeth were then brushed by a hygienist using the Braun/Oral-B-D17 oscillating rotating 
toothbrush, in the absence of the examiner, using a standardized brushing procedure (from the distal 
tooth to the central incisor perpendicular to the tooth surface  at an angle of approximately 10-15° 
towards the gingival margin). 

Brushing was performed in two randomly selected contra-lateral quadrants for a total of 60 s using 
either a low force (1.5N ± 0.5N) or high force (3.5 N ± 0.5N) and in the opposing quadrants for another 
60 s period with the alternative force.

A visual force indicator attached to each brush was used to control force.

After brushing, a second disclosing was performed and the number of sites with abrasion were again 
assessed, and the Plaque Index scored.

oBJeCtIVe
To assess changes in gingival recession following use of either an oscillating-rotating power toothbrush 
or an ADA-reference manual toothbrush over a period of 12 months.

stUDY DesIGn
•	 This was a prospective randomized, controlled, single-blind, parallel study design 

•	 Subjects were required to have at least one visible recession; subjects requiring periodontal 
 treatment were excluded

•	 Qualifying subjects were randomized to receive the oscillating-rotating power toothbrush 
 (Oral-B D17U, n=55) or a  standard manual toothbrush (n=54)

•	 Subjects were instructed to brush with the assigned toothbrush and a standard fluoride toothpaste 
 for 2 minutes, twice-daily   

•	 Probing pocket depths and clinical attachment levels were measured to the nearest mm at 
 baseline and at 12 months at six sites per tooth. Gingival recession was calculated for the  
 sites as the difference between clinical attachment level and probing pocket depth.
     

Figure 1. Mean gingival recession (mm) at baseline 
and 12 months  

*Statisically significant reduction versus baseline (p<0.001)

12-months effect of an oscillating-rotating power 
toothbrush on recession 

Reference: Dörfer CE, Joerss D, Rau P, Wolff D. J Dent Res 2005;84(Spec Iss B): Abstract 0632. 

KeY CLInICAL ResULts
• Buccal gingival recession (±SD) was reduced significantly using the oscillating-rotating power 
 toothbrush from 1.31 mm (±0.57) to 0.97 mm (±0.61) (P<0.001) (Fig. 1)

• Buccal gingival recession was reduced significantly using the manual toothbrush from 1.03 mm (±0.39) 
 to 0.75 mm (±0.41) (P<0.001) (Fig. 1)
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six-Month Comparison of Powered Versus Manual 
toothbrushing for safety and efficacy in the Absence 
of Professional Instruction in Mechanical Plaque 
Control

Reference: A.R. Dentino, G. Derderian, M. Wolf, M. Cugini, R. Johnson, R.l. Van Swol, D. King, P. Marks, P. Warren.  
J Periodontol 2002; 73: 770-778.

KeY CLInICAL ResULts
The oscillating–rotating toothbrush safely provided statistically significant benefits in plaque and 
calculus reduction over a manual brush even in subjects with no formal oral hygiene instruction.

Mean overnight full-mouth plaque scores were significantly lower at 3 months for the power brush group 
(1.57) compared to the group using the manual brush (1.80); p = 0.0013. The immediate post brushing 
Plaque Index score at 6 months was also significantly lower for the power brush (1.10) compared to the 
manual brush group (1.39); (p=0.0025).  See Figure 1.

Comparison of the Plaque Index and brushing time using both groups showed an overall negative 
correlation (i.e. longer brushing time was associated with less plaque; r = -0.377, p = 0.0001). 

Mean Calculus Index (CI) scores were lower for the power brush at both the 3 (p=0.0304) and 6 month 
visits (p = 0.0078).  See Figure 2.  No significant differences in stain were observed.  

Assessment of inflammation showed a statistically significant drop for both manual and power brushes 
after both 3 and 6 months of product use. 

Clinical attachment level and recession measurements showed no significant between-group changes 
from baseline for either brush on canine teeth or on teeth with recession at baseline.

oBJeCtIVe
To assess the safety and efficacy of an oscillating-rotating powered toothbrush in comparison to a 
manual brush over 6 months use in a population with no formal instruction or experience in the use of 
a powered toothbrush.

stUDY DesIGn
This 6-month, single-blind, parallel, randomized clinical trial compared the use of a power brush versus 
an American Dental Association (ADA) accepted soft-bristle manual brush in subjects with mild-to-
moderate gingivitis who had no previous experience using a power brush (n=157).

Subjects were provided with written instructions but received no demonstration on the proper use of 
the toothbrushes at baseline.

After a screening visit, subjects were randomly assigned to one of the two experimental groups while 
balancing for gender, smoking and gingivitis score.

At the baseline examination, clinical indices were measured and recession measurements were made.  

Each subject received a prophylaxis after which they received their assigned test product.

After 3 months of use, subjects returned to the clinic with overnight plaque accumulation for 
measurement of clinical indices. Fresh brushes were supplied at the 3 month visit.  At the 6 month 
visit, subjects presented with overnight plaque, were told to brush for 2 minutes and then had clinical 
indices measured.

Fig 1. Mean Plaque Index scores Fig 2. Mean Calculus Index scores

*Significantly lower plaque scores at both 
  3 and 6 months at α=0.05. Turesky modification 
  of Plaque Index used to assess plaque.

*Significantly lower calculus scores at both
  3 and 6 months at  α=0.05. Volpe-Manhold 
  Index used to assess calculus.

Key efficacy measures: Efficacy was assessed by changes in:
• Gingivitis (Gingival Crevicular Fluid sampling and Modified Gingival Index)
• Plaque (Turesky modification of Plaque Index)
• Calculus (Volpe-Manhold Calculus Index) 
• Stain (Claydon Stain Index). 

The efficacy of mechanical plaque removal was measured as the change in overnight plaque, as measured 
by the Plaque Index, from baseline to 3 months, and as immediate post brushing of overnight plaque at 
the 6 months visit.  At the 6 months visit, participants were instructed to brush for 2 minutes and they 
were covertly timed during brushing to establish the duration of brushing time for each subject.

Key safety measures: Changes in clinical attachment levels and recession measurements were made 
as measures of brush safety.

Key statistical evaluations: Correlation analyses were run to determine the relationship of brushing 
time to the plaque index score for each subject. Paired t-tests, analysis of variance (ANOVA) and analysis 
of covariance (ANCOVA) were run to assess both within and between treatment group differences for 
use of the powerbrush (n=76) versus use of the manual toothbrush (n=81).
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KeY CLInICAL ResULts
•	 There were no statistically significant differences between the oscillating-rotating and sonic 
 toothbrush groups for gingival abrasions at any time point.  See Figure. 

•	 Statistically significant reductions from post-experimental plaque and bleeding values for both 
 groups were observed at each time point.  

•	 There were no statistically significant differences between groups for overall plaque or bleeding at 
 any time point.  

•	 The oscillating-rotating toothbrush had significantly greater plaque reduction on buccal surfaces 
 and greater reductions in bleeding on lingual surfaces versus the sonic brush. The sonic  
 brush had a greater bleeding reduction on buccal surfaces. See Table. 

Reference: N.A.M Rosema, M.F. Timmerman, P.A. Versteeg, U. van der Velden, G.A. van der Weijden.  Data on file, 2005.

effects of an oscillating-Rotating Power toothbrush 
and sonic toothbrush on Gingival Abrasion and 
Reversal of experimental Gingivitis 

oBJeCtIVe
To compare the effects of an oscillating-rotating power toothbrush (D17U/EB25) and a sonic toothbrush 
(Sonicare Elite) on the reversal of experimental gingivitis and potential differences in the induction of 
gingival abrasion. 

stUDY DesIGn
•	 This was a split-mouth, examiner-blind, 7-week study involving a 21-day experimental gingivitis (EG) 
 phase followed by 4 weeks of oral hygiene. 

 Familiarization Phase
•	 Prior to the start of the study, there was a 2-week pre-study phase in which subjects received 
 both toothbrushes and brief verbal instructions. They used each brush twice per day for  
 two minutes per brushing on alternating days to become familiar with each brush. Prior to  
 the EG phase, subjects received a prophylaxis to ensure all subjects began the study with equally  
 clean teeth. 

 experimental Gingivitis Phase
•	 During the 21-day EG period, subjects refrained from brushing the lower jaw and brushed their 
 upper jaw on alternating days with one of the 2 brushes. At the 21-day evaluation, subjects  
 with 40% bleeding in each quadrant of the lower jaw entered the treatment phase. 

 treatment Phase 
•	 During the oral hygiene phase, subjects were instructed to brush their teeth according to a split-
 mouth design, the right and left side of the mouth being brushed for a period of  
 1 minute with either the D17U or the Sonicare brush, which were allocated randomly.

•	 Plaque (Quigley-Hein Plaque Index), bleeding on marginal probing, and gingival abrasion were 
 assessed at the following time points: Pre-experimental, Day 21 (Baseline) and at 1, 2 and 4 weeks  
 of the oral hygiene phase.  

 

Figure. total Gingival Abrasion scores.

table. Plaque and Bleeding scores 

 Baseline* 1 week** 2 week** 4 weeks**

overall Plaque     
  O-R brush 2.81 (0.65) 0.92 (0.55) 0.95 (0.64) 0.78 (0.55)
  Sonic 2.67 (0.56) 0.91 (0.51) 0.95 (0.57) 0.89 (0.55)
  p-value  0.0176 0.8103 0.8898 0.1902
    
Plaque – Buccal    
  O-R brush 3.10 (0.65) 0.80 (0.54) 0.69 (0.62) 0.55 (0.49)
  Sonic 3.12 (0.64) 0.75 (0.53) 0.72 (0.51) 0.68 (0.55)
  p-value  0.5172 0.7627 0.4891 0.0402
    
overall Bleeding     
  O-R brush 1.90 (0.13) 1.49 (0.39) 1.13 (0.43) 0.86 (0.39)
  Sonic 1.91 (0.15) 1.46 (0.40) 1.07 (0.43) 0.89 (0.38)
  p-value  0.5280 0.6010 0.3944 0.8387
    
Bleeding – Buccal    
  O-R brush 1.94 (0.14) 1.53 (0.41) 1.20 (0.49) 0.85 (0.48)
  Sonic 1.90 (0.20) 1.35 (0.48) 0.89 (0.54) 0.68 (0.37)
  p-value  0.0066 0.0093 0.0004 0.0104
    
Bleeding – Lingual    
  O-R brush 1.85 (0.16) 1.44 (0.43) 1.06 (0.47) 0.88 (0.45)
  Sonic 1.91 (0.15) 1.57 (0.36) 1.26 (0.43) 1.10 (0.48)
  p-value  0.0097 0.0204 0.0079 0.0091
 

*Post-experimental gingivitis scores. 
**ANCOVA covariated for pre-experimental gingivitis and post-experimental gingivitis scores.
N=39.

Differences between groups were not statistically significant (p>0.13). 
N=39.
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Reference: D. Mantokoudis, A. Joss, M.M. Christensen, H.X. Meng, J.E. Suvan, N.P. lang. J Clin Periodontol 2001; 28: 65-72.

Comparison of the Clinical effects and Gingival 
Abrasion Aspects of Manual and electric toothbrushes

KeY CLInICAL ResULts
This study demonstrated that in a group of dental students trained in manual brushing technique, 
there was no evidence that either the Oral-B Plak Control Ultra or Oral-B Plak Control 3D toothbrush 
resulted in any greater gingival abrasion than a conventional manual toothbrush (Paro medium®).  See 
Figure 2.  Efficacy was generally similar with the 3 toothbrushes tested (See Figures 3 + 4).

oBJeCtIVe
To compare the clinical effects and gingival abrasion aspects of the Oral-B Plak Control Ultra and the 
Oral-B Plak Control 3D electric toothbrushes against conventional manual toothbrushing.

stUDY DesIGn
This study was a three-treatment, three-period, cross-over study with 26 subjects (all dental student 
volunteers)

At the beginning of the study, each volunteer participant was assigned to one of three treatment 
sequences (see Figure 1). 

 Initial training: 
•	 All participants received instruction in the use of both the electric and manual toothbrushes.

 General protocol:       
•	 Each treatment period consisted of two weeks of in-home product use. There was a one week 
 wash out period without any oral hygiene in-between treatments.
•	 For each brush, participants were instructed to brush twice daily for two minutes. 
•	 The Bass toothbrushing technique was used when brushing with the manual toothbrush. 

 Key clinical evaluations:
•	 Following parameters were evaluated at the beginning and end of each treatment periods: 
 – Oral Soft Tissue (OST)
 – Gingival Inflammation using Bleeding on Probing (BOP) Index 
 – Plaque using Turesky modification of the Quigley and Hein Plaque Index
 – Gingival Abrasion according to Danser method.

Figure 1. study design

Figure 4. Bleeding on Probing

Figure 2. Gingival Abrasion scores

Figure 3. Plaque scores

*Difference at Day 21 was 
significant between 
Plak Control 3D and 
Plak Control Ultra (p<0.05)

X (horizontal) axis is not 
proportional

X (horizontal) axis is not 
proportional

X (horizontal) axis is not 
proportional
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KeY CLInICAL ResULts
•	 No statistically significant differences were found in the occurrence of gingival abrasion 
 following use of the oscillating-rotating power brush or the manual brush. (Fig. 1)

•	 Effective plaque reduction was demonstrated for all brushes, with no relationship found 
 between the level of plaque reduction and the occurrence of gingival abrasions.

•	 Brushes with more pointed “gothic” endrounded filaments were found to result in significantly 
 more small gingival abrasions (≤ 5 mm) than with use of a brush with flatter “roman” 
 endrounded filaments; no differences were found for larger gingival abrasions. 

•	 No relationship was found between speed of the brush head and brushing force 
 (169 g for 3,600 rpm and 171 g for 2,800 rpm), nor was any associated relationship found for the  
 occurrence of gingival abrasions.

oBJeCtIVe
To assess the safety of power and manual brushes for gingival tissues, the effect of filament design on 
efficacy and safety, and for power brushes the relationships between speed and brushing forces and 
between force and gingival abrasion.   

stUDY DesIGn
•	 This was a single-center, single-blind, randomized, split-mouth design study involving 
 two experiments

•	 All subjects received a scaling and prophylaxis prior to the start of the experiments

•	 experiment 1: 
 – 50 subjects were enrolled and, after receiving instructions on use of the brushes, first  
  brushed for 3 weeks with a standard fluoride toothpaste and a manual (Butler 411)  
  or oscillating-rotating power brush (Oral-B Ultra Plaque Remover, D9) on alternate  
  days, before abstaining from brushing for 24 hours prior to attending for assessment.

 – On the day of assessment, plaque levels and gingival abrasion were first assessed after using  
  a disclosing solution (Mira-2 Tone).

 – Subjects then brushed once using one of the assigned brushes for two randomly  
  selected quadrants on opposite sides of the mouth for 1 minute and the other brush  
  for the other two quadrants for the same length of time. After this, the disclosing  
  solution was again applied prior to reassessing plaque levels and gingival abrasion.

Reference: Danser MM, Timmerman MF, IJzerman Y, Bulthuis H, van der Velden U, van der Weijden GA. 
J Clin Periodontol. 1998 Sep;25(9):701-6.

evaluation of the incidence of gingival abrasion as a 
result of toothbrushing.

Figure 1. number of small (≤ 5mm) and large (> 5mm) 
gingival abrasions pre- and post-brushing with the 
oscillating-rotating and manual toothbrushes

•	 experiment 2: 
 – 47 different subjects were enrolled and, after receiving instructions, first brushed for 3 weeks  
  with a standard fluoride toothpaste and two different designs of oscillating-rotating  
  power brushes (Oral-B Ultra Plaque Remover D7 and D9) on alternate days, before abstaining  
  from brushing for 24 hours prior to attending for assessment.

 – On the day of assessment, as with experiment 1, plaque levels and gingival abrasion were first  
  assessed after using the disclosing solution.

 – For the assessment of the effect of filament design, subjects were then given two different   
  Oral-B Ultra Plaque Remover D9 brushes, one of which had flatter endrounded (roman)  
  filaments (used by Oral-B) and the other more pointed  endrounded (gothic) filaments.   
  The subjects then brushed two randomly selected quadrants on opposite sides of the  
  mouth for 1 minute with one of the D9 designs and then the other  for the remaining two  
  quadrants. After this, the disclosing solution was applied prior to assessing gingival abrasion.

 – For the assessment of the influence of speed and force, subjects next used the   
  Oral-B Ultra Plaque Remover D7 and D9 brushes with respective speeds of 2,800 rpm  
  and 3,600 rpm, again in two contralateral quadrants each, while the brushes were attached to  
  a gauge to measure force.  Gingival abrasion was again measured and compared.
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oBJeCtIVe
The objective of this safety study was to compare the Braun Oral-B® 3D Plaque Remover with the 
Braun Oral-B® Ultra Plaque Remover (D9) with respect to the potential to cause gingival abrasion.   

DesIGn
This was a randomized, split-mouth, post-brushing study, single-blind to the examiner.

MAteRIALs AnD MetHoDs
A total of forty-nine healthy subjects were recruited from a population of non-dental students. All 
volunteers had a minimum of 6 teeth in each of the 4 quadrants, no orthodontic banding or removable 
partial dentures, oral lesions or periodontal problems. At the start of the study, all subjects received a 
professional prophylaxis by a dental hygienist. The study was performed single blind with respect to 
the examiner, and a split mouth regime was adopted so that the effect of two toothbrushes could be 
assessed at the same examination in the same subject.

The toothbrushes studied were the Braun Oral-B® Ultra Plaque Remover (D9) and a new electric 
toothbrush, the Braun Oral-B® 3D Plaque Remover, which features an additional sonic frequency 
pulsating action in the direction of the long axis of the brush head bristles.

Prior to their first appointment, all subjects received the Braun Oral-B® Ultra Plaque Remover (D9) and 
a standard fluoride toothpaste (Zendium). Subjects were instructed briefly how to use the brush and 
were able to familiarise themselves with use of the toothbrush for 3 weeks prior to baseline examination. 
Subjects were requested not to brush their teeth 24 hours prior to attending this examination. At this 
visit both the gums and teeth were disclosed by Mira-2-Tone solution, which in addition to disclosing 
plaque also stains areas of gingival desquamation (abrasion). Gingival desquamations (abrasions) 
present on the soft tissues were assessed and recorded. They were scored as either small sites (≤ 5 mm) 
or large sites (> 5 mm). Subjects then brushed their teeth for 60 seconds with the first assigned brush 
(either the D9 or the 3D) in 2 randomly selected contra-lateral quadrants. This was then repeated with 
the second brush on the opposing 2 contralateral quadrants. After a second disclosing, the number of 
gingival abrasions was reassessed. All clinical examinations were performed by the same examiner who 
was unaware of the brush type used by the subjects.

ResULts
Brushing with both the D9 and the 3D resulted in a similar clinically insignificant increase in the number 
of small gingival desquamations. With respect to large sites >5 mm, no increase was seen in either 
group. In both groups, there were considerably fewer large sites >5 mm than small sites. Analysis of the 
number of small and large sites of gingival desquamation revealed no statistically significant differences 
between the two groups. As can be seen from the figure, the results with respect to small sites were 
similar to that observed for a soft manual toothbrush (Butler 411) which had been compared with the D9 
in a separate phase to the study and reported elsewhere.

For both the D9 and the 3D, more small traumas were found in the upper jaw compared to the lower 
jaw, and the greatest number of desquamations were located at mid-gingival sites. With respect to the 
location of gingival desquamations, there were no apparent differences between the two toothbrushes.

Reference: Danser MM, et al. Am J Dent. 1998; 11 (Special Issue): S35-S39

A comparison of electric toothbrushes in their 
potential to cause gingival desquamation (abrasion) 
of oral soft tissue

small sites (≤ 5 mm) small sites (≤ 5 mm)

*Results from a previously reported parallel study comparing the D9
with a manual brush, (Danser MM et al. J Clin Perio. 1998: 25(9):701-706.)

CLInICAL CoMMent
It is generally acknowledged that electric toothbrushes do not have a greater potential to cause gingival
abrasion than manual toothbrushes, and, in fact, because there is evidence that patients use less force 
when brushing with an electric toothbrush it might be anticipated that the incidence of abrasion would 
be lower. This paper confirms that the Braun Oral-B® 3D Plaque Remover ‘s additional pulsating action 
in the direction of the long axis of the bristles does not cause an increase in the incidence of gingival 
abrasion. Because in the same series of clinical experiments, the D9 was compared with a manual 
toothbrush (results published in a separate paper – J Clin Perio. 1998; 25(9):701-706), it can also be 
concluded that neither the D9 nor the 3D cause more gingival abrasion than a soft manual toothbrush. 
These results confirm the overall safety of the D9 and the 3D which has been reported consistently in 
clinical studies with these two brushes.
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There was an improvement of all three selected periodontal indices over time (see Table): 
 •	 Crown length (Cl): average decrease 0.2mm
 •	 Mean Probing Depth (MPD): average decrease 0.3mm
 •	 Bleeding Score (BS): average decrease 0.85

The decrease of Cl, MPD and presence of bleeding was evident at 3 months and persisted thereafter.  
Bleeding severity declined gradually over the whole period.  

Cl decreased only among females (61% of subjects); investigators are unsure of the reason for this 
finding. 

Patients reported high comfort and satisfaction using the oscillating-rotating power brush. 94% of 
patients (92 of 98) said they would continue to use the brush after the trial. 

Reference: M. Simion, G. Rasperini, A. Cortella, M. Silvestri, P. Warren. Data on file 2005.

A Clinical study on the safety and Acceptability of 
an oscillating-Rotating Power toothbrush on the 
Maintenance of Peri-Implant Mucosal Health in Implant 
Patients 

table.  Key Periodontal Indices Per Visit 

 Baseline 3 months 6 months 12 months

CL (mm)    
  Mean 11.9 11.7 11.7* 11.7
  Median 12 11 11 11
    
MPD (mm)    
  Mean 3.8 3.5** 3.6** 3.5**
  Median 3.75 3.5 3.5 3.5
    
Bs    
  Mean 1.5 0.96** 0.85** 0.65**
  Median 1 0 0 0 

N=98
*Significantly different vs. baseline (P=0.05); student’s t-test.
**Significantly different vs. baseline (P<0.001); student’s t-test.

oBJeCtIVe
To assess the safety and acceptability of the oscillating-rotating power toothbrush on abutments and 
peri-implant soft tissues.  

stUDY DesIGn
•	 This was a 12-month, open, prospective, randomized, examiner-blinded study with subjects 
 rehabilitated with endosseous dental implants in esthetic areas in the upper jaw between tooth  
 #14 and #24.  

•	 100 subjects meeting enrollment criteria were given an Oral-B 3D Excel Upgrade for the 
 study period to use twice daily with toothpaste for 2 minutes per brushing during the trial.   
 They received detailed instructions on how to use the brush. Subjects also received  
 instruction on the use of interdental brushes or toothpicks. The use of interdental products was  
 recorded for each subject.  Brush heads were replaced every 3 months. 

•	 At baseline, subjects had their medical history recorded and were evaluated at Baseline, Months 3,  
 6 and 12 for the following parameters:
 1) Crown length in mm
 2) Mean Probing Depth in mm, calculated as the average of the 4 probing depths.  
 3) Bleeding Score, calculated as the sum of bleeding sites of probing, with values ranging from 
  0 to 4.

Subjects also received a questionnaire regarding the acceptability of the brush and were asked if they 
would keep using the power toothbrush at the end of the trial.  
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safety: 
•	 The results demonstrated the safety of the oscillating-rotating brush.
•	 No gingival ulcers or desquamation were observed.
•	 No changes in gingival recession were observed, except for a 0.1 mm mean increase at specific sites 
 where gingiva was absent.

efficacy:  
•	 Probing depths were maintained (no increase).
•	 No changes in bleeding on probing were found. (Patients had been following a good maintenance 
 regimen for years prior to study.)

Patient Acceptability: 
•	 The brush was rated highly for both comfort and convenience. (Fig. 1)

oBJeCtIVe
To assess the efficacy, safety and patient acceptance of an oscillating-rotating power toothbrush 
(Oral-B Ultra Plak Control™) in partially dentate and edentulous patients with implant-supported fixed 
prostheses.

stUDY DesIGn
•	 This was a single-center, non-blinded, 3-month longitudinal study.  
•	 60 subjects with implant-supported fixed prostheses were entered into the study.
•	 Subjects were given oral hygiene instruction on use of the oscillating-rotating brush (Oral-B 
 Ultra Plak Control) as well as interdental cleaning devices.
•	 Subjects brushed twice-daily for 2 minutes with the brush for the duration of the study.
•	 Baseline and 3-month assessments were conducted on probing depths, bleeding on probing, gingival 
 recession and the condition of the soft tissue.
•	 At the endpoint of the study, subjects were asked to answer a questionnaire rating the acceptability 
 of the oscillating-rotating power brush on a scale of 1 to 10.

Reference: Vandekerckhove B, van Steenberghe D. J Dent Res 1998;77(Spec Iss):Abstract 631.

safety of electric toothbrush in patients with implant-
supported fixed prostheses.

the safety and efficacy of a powered toothbrush on 
soft tissues in patients with implant-supported fixed 
prostheses.

Figure 1. subject- rated comfort and convenience

KeY CLInICAL ResULts
•	 All parameters improved over the course of the 1-year study 
 with the oscillating-rotating powered toothbrush.
•	 After using the powered toothbrush for 12 months, the mean 
 overall pocket depth decreased from 3.3 mm at baseline to  
 3.0 mm at 12 months, while the mean decrease in recession was  
 0.1 mm at 12 months.
•	 During the 1-year observation, there was a slight gain in 
 periodontal attachment level.
•	 Gingival ulcerations were not observed at any point in the study.
•	 High scores for convenience and comfort of the powered 
 toothbrush were reported, and the majority (95%) said that  
 they would continue to use it for habitual oral hygiene.
•	 80 patients completed the study. No dropouts were related to 
 the use of the powered toothbrush.

oBJeCtIVe
To assess the safety, efficacy and acceptability of an oscillating/rotating powered toothbrush in patients 
rehabilitated with fixed prostheses on implants.

stUDY DesIGn
•	 One hundred patients (aged 18-80; mean 56.3; 51 females), who met the inclusion/exclusion criteria 
 and who participated in a regular annual recall scheme, were enrolled. Prior to entering the study, all  
 subjects were on a regular home oral hygiene involving a manual toothbrush and interdental devices.

•	 Patients were instructed on how to use the Oral-B oscillating-rotating powered toothbrush* as well 
 as on their standard interdental plaque control method. The powered toothbrush had to be used  
 twice daily for 2 min.

•	 The following periodontal parameters were measured at baseline and at 3 months, 6 months and 
 12 months:
 – presence/absence of gingival and/or mucosal ulceration/desquamation
 – sulcus bleeding index
 – probing pocket depth
 – periodontal pocket-bleeding index
 – gingival recession

•	 At 3 months and at the end of the study, patients completed a questionnaire concerning the overall 
 acceptability and convenience of the powered toothbrush, as compared with their habitual manual  
 toothbrush.

Reference: B Vandekerckhove, M Quirynen, PR Warren, J Strate, D van Steenberghe.
Clin Oral Investig 2004;8(4):206-10. Epub 2004 Jul 28.

example of an implant-supported 
prostheses (non-study related)

Photo courtesy of Neal lemmerman, DMD, 
MS, Diplomate of American Academy 
of Periodontology, lemmerman Periodontics.

* Oral-B Plaque Control Ultra, D9
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•	 After 30 days of at-home use, subjects using Oral-B® Triumph™ with SmartGuide™ decreased the 
 average time the pressure sensor was activated by 22.1 seconds, representing an 88.5% decrease  
 from baseline.
 – Subjects in the Oral-B Triumph group had an
    average decrease of 10.1 seconds, representing
    a 53.4% decrease from baseline.
 – The decrease in pressure sensor activation
    time for the Triumph with SmartGuide group
    was statistically significantly greater than
    the decrease in time for the Triumph group
    (p=0.034).
•	 In the Triumph with SmartGuide group, 93.1% of subjects (27 of 29) had a decrease in the average 
 time the pressure sensor was activated from baseline to the final visit compared to 72.4% of subjects  
 (21 of 29) in the Triumph group. The fraction of subjects with a decrease in time from baseline to the  
 final visit was higher for the Triumph with SmartGuide group (p=0.039, 1-tailed test).
•	 Both products were well tolerated.

oBJeCtIVe
To determine if subjects who exert high pressure against their teeth when using a powered toothbrush 
continued to exert high pressure following 30 days of using an Oral-B Triumph toothbrush with Smart 
Guide, a wireless display with a visual pressure sensor.

test brushes were:
•	Oral-B Triumph with SmartGuide
•	Oral-B Triumph (control group)

stUDY DesIGn
•	 This study used a two-treatment, randomized, parallel group, 30-day design. Subjects were generally 
 healthy adults with at least 20 teeth who self-reported regular visits to the dentist and gave informed  
 consent.
•	 A screening visit was held to identify subjects who exerted high pressure against their teeth while 
 brushing. This was defined as activating the visual pressure sensor for at least 4 seconds during a  
 2-minute brushing. The sensor activation time was determined by trained site personnel based on  
 video recordings of the wireless display taken during brushing.
 The display could not be viewed by subjects while they brushed.
•	 Subjects who met the criteria were scheduled for a baseline visit, balancing on gender and number 
 of seconds the visual pressure sensor was activated. Subjects followed a similar brushing procedure  
 as at the screening visit. They were then randomized to either the Triumph with SmartGuide or the  
 Triumph.

•	 Subjects used their assigned brush and fluoride toothpaste (Crest Cavity Protection) at home for 30 
 days. Subjects were asked to complete a usage diary each day to indicate twice a day (AM & PM)  
 brushing.
•	 30 days after baseline, subjects returned to the clinic with their product and diary and performed 
 another 2-minute brushing. Subjects in the Triumph with SmartGuide group used the same brush  
 they had used at home for 30 days with the SmartGuide visible to them. The Triumph group used the  
 same brush head used at home but the handle of the brush was the same one they used during  
 screening and baseline visits. Video cameras recorded as with the baseline visit.

Reference: Janusz K, Nelson B, Bartizek RD, Walters PA, Biesbrock A. Impact of a novel power toothbrush with SmartGuide 
technology on brushing pressure and thoroughness. J Contemp Dent Pract 2008;(9)7:001-008.

A study to Assess the Use of the Pressure sensor in 
oral-B® triumph™ with smartGuide
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EFFIC
AC

Y

   he primary purpose of a toothbrush is to disrupt and remove plaque. In the 
developed world, toothbrushing remains the most common method of performing 
oral hygiene.

In order to determine the efficacy of a new toothbrush, clinical studies that 
investigate plaque removal are fundamental. Clinical methodologies to assess 
plaque removal have become extremely sophisticated, developed from single-
use studies employing subjective indices that looked at whole tooth surfaces to 
longer-term studies and indices that can differentiate between critical areas of 
the tooth surface, such as approximal and along the gum margin. More recently, 
digital plaque imaging techniques have minimised investigator subjectivity and 
improved the visualisation of efficacy.

Since their development in the early 1990s, Oral-B Electric Toothbrushes 
have been rigorously assessed in clinical studies at independent research centres 
for both plaque removal and reduction of gingivitis using the full range of clinical 
trial methodologies available.

More than 250 studies have been conducted to assess the efficacy of 
Oral-B oscillating-rotating toothbrushes, including more than 150 clinical trials 
demonstrating the benefit on plaque removal and improving gingival health. The 
research results highlighted here represent the ultimate in assessment and show 
both the breadth and depth of the research behind these power toothbrushes.

Throughout these evaluations of efficacy, hard and soft tissues were 
monitored for safety and gentleness. Not only do the studies highlight the superior 
efficacy of Oral-B’s oscillating-rotating electric technology compared to a manual 
toothbrush, but they also confirm that, despite their speed of action, gentleness 
was never compromised.

t
Clinical studies demonstrating efficacy
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•	 At Week 4, the power brush group with the novel brush head (Oral-B® Precision Clean™) showed a 
 19.8% reduction in gingivitis, 85.2% reduction in bleeding and 57.9% reduction in plaque, differing  
 significantly (P<0.001) from baseline. The manual group had a 6.6% reduction in gingivitis, 55.9% in  
 bleeding and 20.8% in plaque, also differing significantly (P<0.001) from baseline.

•	 Between-group comparisons showed that groups differed significantly (P<0.001) on gingivitis (by 
 almost 3 times), bleeding (by 1.5 times), whole mouth plaque (by 2 times), plaque along the gingival  
 margin (by 5 times) and interproximal plaque (by 2 times) at Week 4, favoring the power brush.

•	 Both brushes were well tolerated.

oBJeCtIVe
To evaluate and compare the efficacy of a power toothbrush with novel brush head (Oral-B® power 
brush handle, D12, with Oral-B Precision Clean, EB20) to a manual toothbrush (ADA reference) in the 
reduction of gingivitis and plaque over a 4-week period.

stUDY DesIGn
•	 This was a single-center, examiner-blind, 4-week, 2-treatment, open label, parallel group, randomized 
 study design. 118 subjects showing evidence of gingivitis and plaque were enrolled.

•	 Plaque and gingivitis measurements were taken by a qualified examiner at Baseline and 4 weeks. At 
 Baseline, subjects were measured for gingivitis using the Modified Gingival Index (MGI) and Gingival  
 Bleeding Index (GBI) and for pre-brushing (morning) plaque using the Rustogi Modification of the  
 Navy Plaque Index (RMNPI). Subjects were instructed to abstain from brushing and performing any  
 oral hygiene 12 hours prior to each visit and to abstain from eating, drinking, chewing gum and  
 smoking four (4) hours prior to the visit.

•	 At Baseline, qualified subjects (whole mouth mean MGI score ≥ 1.75 and ≤ 2.3 and whole mouth mean 
 RMNPI ≥ 0.5) were stratified and randomly assigned to one of the two treatment groups based on 
 gingivitis (MGI) scores, whole mouth mean RMNPI scores, gender and tobacco use.

•	 At Baseline, subjects were given manufacturers’ usage instructions and asked to brush with their 
 assigned products and marketed dentifrice at the site. Subjects then brushed at home twice a day  
 for 4 weeks with their assigned toothbrush and regular sodium fluoride toothpaste.

•	 Subjects returned for morning plaque and gingivitis measures 4 weeks after Baseline.

Reference: Klukowska M, Sharma N, Qaqish J, Grender JM, Rooney JE, Hoke PD, Cunningham P.
J Dent Res 2010; 89 (Spec Iss B): Abstract 3695.

Gingivitis Reduction from a Power Brush with 
a novel Brush Head (oral-B® Precision Clean™)

** Difference between groups statistically significantly different (P<0.001)

Adjusted Mean Change from Baseline (se)*

MGI – % Reduction from Baseline GBI – % Reduction from Baseline

** Difference between groups statistically significantly different (P<0.001)

Plaque – % Reduction from Baseline
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•	 Oral-B® Triumph™ maintained significantly lower levels of plaque than manual brushing alone or 
 manual brushing combined with floss at 10 weeks, 6 months and 9 months. Figure 1.

•	 Oral-B Triumph also showed significant gingival bleeding prevention benefits, maintaining significantly 
 lower levels of bleeding compared to manual brushing alone at 10 weeks and 6 months. Figure 2.

KeY CLInICAL ResULts
 Gingival Index: 
•	 For the oscillating-rotating powered brush test group (O-R), significant reductions in the Gingival 
 Index were found at 6 months (P<0.05).  No significant change occurred in the manual brush control  
 group. 

 Probing attachment level: 
•	 For the O-R group, significant reductions in the mean probing attachment levels were found at 6 
 months (P<0.01).  No significant reductions were observed in the manual group. 
•	 Significantly greater reductions were found at lingual and buccal mandibular sites in the O-R group 
 than in either group for all other sites (P<0.01). 

 Mean pocket depth:  
•	 Significant plaque reductions were observed in the O-R and manual groups at 3 and 6 months 
 (P<0.001). 
•	 Significantly greater reductions were found at lingual and buccal mandibular sites in the O-R group 
 than in either group for all other sites (P<0.05). 

 Plaque Index:  
•	 Significant plaque reductions were observed in the O-R and manual groups at 3 and 6 months 
 (P<0.05).
•	 Plaque reductions were found in significantly more subjects in the O-R group than in the manual 
 group (77% vs. 65%). (See Fig.)

 Bleeding on probing:  
•	 Significant reductions in bleeding on probing were observed in the O-R and manual groups at 3 and 
 6 months (P<0.01).
•	 Reductions in bleeding on probing were found in significantly more subjects in the O-R group than 
 in the manual group (82% vs. 69%). (See Fig.)  The difference between groups was significant at  
 Month 6, favouring the O-R brush (p<0.05).

oBJeCtIVe
To evaluate the effect of an oscillating/rotating/pulsating powered toothbrush (Oral-B Triumph) on 
plaque and gingivitis prevention over a 9-month period.

stUDY DesIGn
•	 The study had an examiner blind, randomized 3-group parallel design. 120 subjects ≥ 18yrs old were 
 included, in general good health, at least 5 teeth per quadrant and no pockets ≥ 5 mm.

•	 A 3-week pre-trial period of intensive oral home care was started to improve the level of gingival 
 health. A thorough professional oral hygiene instruction with a manual brush was provided.  
 Additionally subjects used Bocasan® (sodium perborate) mouthwash followed by Corsodyl®  
 (chlorhexidine gluconate) mouthwash twice daily.

•	 At baseline, subjects were assigned to 1 of 3 oral hygiene regimens twice daily brushing with:
 1) oscillating/rotating toothbrush (Oral-B Triumph with brush head EB25)
 2) manual toothbrush (ADA reference manual)
 3) manual toothbrush (ADA reference manual) in combination with the use of floss.

the same standard toothpaste was provided to all 3 regimens.
•	 Subjects were professionally instructed in their individually assigned regimen and were given a prophy-
 laxis in order to start with equally clean teeth. Two weeks later an oral hygiene reinforcement was  
 provided.

•	 Clinical parameters (gingival bleeding, plaque, staining, gingival abrasion) were assessed at pre-trial, 
 baseline, 10 weeks, 6 months and 9 months.

Reference: NA Rosema, MF Timmerman, PA Versteeg, WH van Palenstein Helderman, U Van der Velden,
GA Van der Weijden. J Periodontol 2008; 79(8):1386-94.

Reference: Haffajee AD, Thompson M, Torresyap G, Guerrero D, Socransky SS. J Clin Periodontol 2001; 28: 937–946.

Comparison of the use of different modes of mechanical 
oral hygiene in prevention of plaque and gingivitis

efficacy of manual and powered toothbrushes (I). 
effect on clinical parameters.

Figure 1. Plaque scores Figure 2. Bleeding scores

oBJeCtIVe
To assess the comparative efficacy of an oscillating-rotating power toothbrush (Oral-B 3D Plaque 
Remover, O-R) with that of a manual brush (Crest Complete) in the control of plaque, reduction of 
gingivitis and pocket depths, and their influence on attachment levels over a period of 6 months when 
used by subjects in a periodontal maintenance program.

stUDY DesIGn
•	 This was a single-center, randomized, single-blind, 6-month longitudinal study.  
•	 All subjects had a history of periodontal disease and treatment, were systemically healthy, had at 
 least 20 teeth (excluding 8s), and presented with pocket depths of at least 4 mm and/or attachment  
 levels greater than 4 mm in more than 10% of sites. 
•	 Subjects (n=52) were randomly assigned to use either the test O-R power toothbrush or the control 
 manual brush twice daily for 6 months together with a standard fluoride toothpaste, and to continue  
 with their usual interdental cleaning regimen. 
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oBJeCtIVe
To compare the safety and efficacy of a new power toothbrush (Braun Oral-B® 3D Excel - D17) with an 
ADA reference manual toothbrush.

DesIGn
This was a randomized, parallel-group, clinical study.

MAteRIALs AnD MetHoDs
A total of 110 healthy adult volunteers from a general population, aged from 18 to 65 years, were entered 
into the study, which followed ADA approved methodology. For inclusion, subjects were required to 
be non-smokers with at least 18 scorable teeth (excluding 3rd molars). At the baseline examination, 
subjects had to have a whole mouth plaque score of ≥ 1.8 and a gingival index of ≥ 1.0.

At the start of the study, subjects who met the inclusion criteria were randomly assigned to either the 
Braun Oral-B® 3D Excel (D17) group or the ADA reference manual toothbrush group. The D17 is a new 
power toothbrush, based on the Braun Oral-B® 3D (D15) (ProfessionalCare 5000/6000), which differs
from the 3D in that the angle of oscillation is reduced slightly and the frequency of pulsation is increased
from 170 Hz to 340 Hz.

Evaluations for safety, plaque, gingivitis and bleeding were carried out at baseline and after 1 and 3 
months of product use. Plaque was scored using the Turesky modification of the Quigley-Hein Plaque 
Index. Gingivitis was scored using the löe & Silness index. Bleeding scores were derived from the 
Gingival Index. Prior to all evaluations, subjects were instructed to abstain from oral hygiene for 12 to 18 
hours to allow overnight plaque formation. Subjects were requested to brush for 2 minutes twice daily. 
At the baseline visit, a clinical assistant instructed each subject in the use of their assigned product.

After 3 months of product use, subjects in the D17 group were asked to complete a questionnaire which
documented their attitude to and subjective opinion of the D17.

CLInICAL CoMMent
It is now well established that some power toothbrushes have the potential to increase plaque removal 
and improve gingival health, when compared with use of a manual toothbrush. This superiority over 
a manual toothbrush was confirmed at the 1998 European Workshop on Mechanical Plaque Control, 
where a consensus was reached that, “There is evidence from both short- and long-term controlled 
clinical trials that some of the more modern designs of automated toothbrushes are somewhat superior 
to manual brushes in plaque removal and gingival inflammation control”. The evidence from the study 
presented here are in agreement with this conclusion, results showing that both plaque removal and 
control of gingivitis were significantly greater with the new Braun Oral-B® D17.

Compliance with a power brush is also an important issue, and results from the questionnaire completed 
by users of the D17 in this study, suggest that this new power brush is well accepted. A significant 
subjective feeling of tooth smoothness and polish was reported and subjects said that the D17 left their 
mouth feeling like they had just visited the dentist. These characteristics may enhance compliance.

Reference: Warren PR, et al. Am J Dent. 2001; 14: 3-7

safety, efficacy and acceptability of a new power 
toothbrush: a 3-month comparative clinical investigation

Figure. Proportions of subjects with reductions in 
plaque and bleeding on probing (BoP) at 6 months 
relative to Baseline 

•	 At Baseline, all subjects received scaling and root planing followed by oral hygiene instruction with 
 the brush provided.  
•	 At Baseline, both groups had statistically similar periodontal parameters. 
•	 Gingivitis was evaluated by measuring bleeding on probing and using the löe and Silness Gingival 
 Index. 
•	 Plaque was evaluated using the Turesky Plaque Index.  
•	 Plaque levels, gingivitis, pocket depth and attachment levels and percent of sites with bleeding on 
 probing were measured at Baseline, 3 and 6 months. 
•	 22 subjects using the O-R brush and 26 subjects using the manual brush completed the study.
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  total bacterial counts: 
•	 Significant reductions in total bacterial counts were found at 6 months in both the oscillating-rotating 
 powered toothbrush test group (O-R) and manual toothbrush control group for subgingival plaque  
 (P<0.001), and for the manual control group for supragingival plaque (P<0.01). (Tables 1 & 2)
•	 The majority of subjects in both groups showed a decrease in total counts at 6 months relative to 
 Baseline. 

 subgingival bacterial counts: 
•	 Reductions in the mean percentage of sites colonized were found for all types of microorganisms 
 analysed.
•	 Significantly greater changes in bacterial counts were found in subgingival plaque. 

 supragingival bacterial counts: 
•	 Significant reductions in bacterial counts were found for common periodontal pathogens. 
•	 The mean percentage of sites colonized by certain periodontal pathogens was significantly reduced 
 (including Porphyromonas gingivalis, Campylobacter rectus, Treponema denticola and Bacteroides 
 forsythus) and more so than in subgingival plaque.

oBJeCtIVe
To assess the influence of supragingival plaque removal with an oscillating-rotating power toothbrush 
(O-R) or a standard manual toothbrush on the microbiological composition of supra- and subgingival 
plaque, when performed by patients in a periodontal maintenance program.

stUDY DesIGn
•	 This was a single-center, randomized, single-blind, 6-month longitudinal study  
•	 Subjects (n = 47) were randomly assigned to use either the test O-R power toothbrush (Oral-B 3D 
 Plaque Remover; n = 22) or the control manual toothbrush (Crest Complete; n = 25), twice-daily for 6  
 months together with a standard fluoride toothpaste  
•	 Separate samples of supra- and subgingival plaque were taken for each subject from the mesiobuccal 
 sites of up to 28 teeth per subject at baseline, 3 months and 6 months  
•	 Samples were analyzed using DNA probe testing each time for 18 different microorganisms, including 
 both periodontal pathogens and non-pathogenic bacteria  
•	 At baseline, both groups had statistically similar clinical parameters.

Reference: Haffajee AD, Smith C, Torresyap G, Thompson S., Guerrero D., Socransky SS.
(J Clin Periodontol 2001; 28: 947–954.

efficacy of manual and powered toothbrushes (II). 
effect on microbiological parameters.

table 1. subgingival plaque total bacterial 
count x105 (DnA probe analysis)

table 2. supragingival plaque total bacterial 
count x105 (DnA probe analysis) 

  Manual brush o-R brush

Baseline 13.12 + 2.95 15.64 + 4.06
Month 3 7.75 + 1.05 9.46 + 1.69
Month 6 4.96 + 0.75   5.4 + 1.25

 Manual brush o-R brush

Baseline 34.81 + 3.29 34.49 + 3.35
Month 3 27.42 + 3.23  36.92 + 5.46
Month 6 22.54 + 2.55 24.07 + 3.13

* statistically significant difference between groups (p ≤ 0.05)

ResULts
Of the 110 subjects who were enrolled, 101 completed the study with evaluable data for all time periods. 
No subjects were lost from the study as a result of adverse events. The D17 was found to be safe, and 
there was no evidence of hard or soft tissue abrasion.

In the D17 group, mean whole mouth plaque scores were reduced by 20% after 1 month and this was 
maintained until the end of the study. The reduction in plaque scores was lower in the manual group 
reaching 10.3% after 1 month and 12.7% after 3 months. At both time periods, the differences between the 
two groups were statistically significant. The pattern for approximal plaque was similar, with statistically
significant differences between the two groups.

After one month, whole mouth mean gingivitis scores were reduced by 23.1% in the D17 group and 19.1% 
in the manual group. The difference between the groups was statistically significant (p=0.05). After 3 
months, the reduction in gingival index was 21.8% and 16.2%, respectively (p=0.003). As for the gingival 
index, the bleeding index was also reduced by a significantly greater extent in the D17 group.

Most subjects who had used the D17 liked it, and on a scale of 0 (disliked) to 9 (liked very much), 80% 
gave a score of 7-9. All subjects said that their teeth felt smooth and polished after using the D17, and 
73% said that the D17 left their mouth feeling as it did after a visit to the dentist.
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KeY CLInICAL ResULts
•	 Use of an oscillating-rotating toothbrush de novo was at least as effective as a manual toothbrush in 
 reducing gingivitis over 6 months when combined with a professional prophylaxis. 

•	 Gingivitis reductions, as measured by the lobene Modified Gingival Index (MGI), were significantly 
 reduced (P ≤ 0.026) at 3 and 6 months versus baseline for the oscillating-rotating power toothbrush 
 and the manual toothbrush. (See Figure)

•	 Percent Bleeding on Probing (% BOP) was reduced by 44% for the oscillating-rotating brush and 37% 
 for the manual group at 6 months versus baseline. 

•	 Statistically significant reductions (P < 0.01) in gingival crevicular fluid (GCF) were observed at 3 and 6 
 months for the oscillating-rotating power toothbrush and at 3 months for the manual brush relative  
 to baseline. (See Figure)

stUDY DesIGn
•	 This was a single-center, randomized, single-blind, 6-month study. 

•	 143 subjects with pre-existing gingivitis [bleeding on probing at 20% or more sites and/or Modified 
 Gingival Index (lobene) of at least 1.2], and who had never used a power toothbrush, were entered  
 into the study. 

•	 Subjects were randomized to receive the oscillating-rotating power toothbrush (Braun Oral-B Ultra 
 Plaque Remover, D9; N=71) or a  standard manual toothbrush (N=72).

•	 Subjects were provided with written instructions and were to brush twice-daily with the assigned 
 toothbrush and the provided standard fluoride dentifrice and were not to use any other oral hygiene  
 aids or any mouth rinses during the study.

•	 All subjects received a prophylaxis after Baseline measurements were taken.  

•	 The modified gingival index and bleeding on probing were measured at Baseline, 3 and 6 months for 
 all subjects.

•	 Gingival crevicular fluid measurements were also taken at Baseline, 3 and 6 months in 126 subjects at 
 the mesiobuccal sites of virgin molars to further measure interproximal gingival inflammation.

oBJeCtIVe
To assess gingivitis reductions obtained with use of an oscillating-rotating power toothbrush or a manual 
brush in patients with established gingivitis.  

Reference: Dentino A, Wirth C, Williams C, Wolf M, Shaw T, Warren P. J Dent Res 1999; 78 (Spec Iss): Abstract 2462

Comparison of powered vs. manual toothbrushing 
on gingivitis reduction.

Figure 1. Mean percentage reductions at 6 months 

      *Statistically significant difference versus Baseline (p ≤ 0.026).
      ** Statistically significant difference versus Baseline (p = 0.001).
       For MGI and % BOP, N=143; 72 in O-R group and 71 in manual group 
       For GCF, N=126; 57 in O-R group and 69 in manual group.
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oBJeCtIVe
The primary objective was to compare the efficacy of the Braun Oral-B® 3D Plaque Remover with a 
manual toothbrush, with respect to the treatment of gingivitis. A secondary objective was to evaluate 
patient attitudes to the two brushes.

stUDY DesIGn
This was a randomized, split-mouth study, single-blind to the examiner.

MAteRIALs AnD MetHoDs
A total of thirty-five healthy non-dental students were enrolled into the study. Inclusion criteria included 
at least 5 evaluable teeth in each quadrant of the lower jaw and a level of gingival bleeding greater than 
25%. In addition, subjects were only accepted if they were nonsmokers who used a manual toothbrush 
at home and were right-handed.

Two weeks prior to commencement of the study, all subjects received the Braun Oral-B® 3D Plaque 
Remover and were asked to brush twice per day for two minutes, using the 3D and a manual toothbrush 
on alternate days. One week later, subjects received professional instruction in use of the 3D and the 
manual toothbrush. After a further week, subjects returned for baseline assessment (day 0), and were
scored for plaque using the Turesky modification of the Quigley-Hein plaque index, and for gingivitis 
using the angular bleeding index. After a prophylaxis, subjects were instructed to refrain from brushing 
their lower jaw for 21 days, during which time they brushed their upper jaw on alternate days with the 
two brushes. After 21 days, subjects returned and were scored for bleeding on the lower jaw (day 21). 
Those with at least 40% of bleeding in each quadrant were entered into the treatment phase of the 
study.

During the 4 weeks of the treatment phase, subjects were instructed to brush their teeth according 
to a split mouth design, the right and left side of the mouth being brushed for a period of 1 minute per 
side with either the 3D or the manual toothbrush. After 1, 2, 3 and 4 weeks, subjects returned and were 
reassessed for plaque and gingival bleeding.

At the end of the study, all subjects completed a questionnaire designed to evaluate their attitudes to 
the two toothbrushes used in the study.

ResULts
With respect to plaque removal, the 3D was significantly more effective than the manual toothbrush 
(p<0.05), and at no time period or site did the manual toothbrush remove more plaque than the 3D. 
In the 3D group, the plaque index for all sites combined was reduced to below the pre-gingivitis value 
(day 0) after one week of use, and by the end of the study, the difference from day 0 was statistically 
significant (p<0.05). In contrast, manual brushing failed to reduce plaque levels to the baseline (day 0) 
level at any point in the study.

The angular bleeding index decreased over the 4 weeks of the study. A comparison of the two 
toothbrushes revealed that for gingivitis, as measured by the bleeding index, the 3D was significantly 
more effective than the manual toothbrush (p<0.05). By the end of the study the 3D had reduced 
the bleeding index by a significantly greater amount at all sites examined. For both toothbrushes, the 
greatest improvement in the bleeding index was seen at vestibular sites when compared to lingual sites. 
The 3D reduced the bleeding index to significantly below the baseline (day 0) level (p<0.05), whereas 
the manual toothbrush failed to reduce bleeding to this level.

Subjects were found to prefer the 3D, and when asked if they thought that either brush would encourage
them to brush their teeth after the trial had ended, the majority thought that the electric toothbrush 
would.

Reference: Van der Weijden GA, et al. Am J Dent. 1998; 11(Spec No.): S23-8

A comparison of the efficacy of a novel electric 
toothbrush and a manual toothbrush 
in the treatment of gingivitis

* Significant advantage in favour of the 3D, (p<0.05)

CLInICAL CoMMent
This 4 week clinical study focused specifically on the ability of the Braun Oral-B® 3D Plaque Remover 
and a manual toothbrush to resolve gingivitis which had been induced by abstinence from oral hygiene. 
The results showed that while both brushes reduced plaque and gingivitis, the 3D was significantly 
more effective than the manual toothbrush, and reduced both plaque and bleeding indices to a level 
lower than that recorded at the start of the study. In contrast, the manual brush failed to reduce these 
parameters to the baseline level. As all subjects were users of a manual brush prior to the study, this 
would suggest that brushing with the 3D could further improve their normal oral hygiene. Finally, 
subjects in the study preferred the 3D to the manual toothbrush, a factor that is likely to enhance 
compliance.
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oBJeCtIVe
The primary objective was to compare the efficacy of the Braun Oral-B® 3D Plaque Remover with 
a manual toothbrush, with respect to control of plaque and gingivitis. A secondary objective was to 
evaluate safety over a 3-month period of use.

DesIGn
Randomized, parallel group, single-blind to the examiner.

MAteRIALs AnD MetHoDs
A total of one-hundred and fourteen healthy adult volunteers from a general population were entered 
into this three month study. They were between the 18 and 65 years of age, had at least 18 natural teeth 
and no evidence of extensive caries or periodontal disease. To enter the study, volunteers had to have 
a whole mouth plaque score of ≥ 2.0 (Turesky modification of Quigley-Hein).

At baseline, volunteers were examined for evidence of pre-existing soft and hard tissue abrasion, and 
were scored for plaque (Turesky modification of Quigley-Hein), gingivitis (löe and Silness) and gingival 
bleeding (derived from löe and Silness gingival index). They were then allocated either the Braun 
Oral-B® 3D or an ADA approved manual toothbrush, supplied with Colgate® regular toothpaste and 
instructions in the use of their respective brushes, and asked to brush twice daily for two minutes.

Plaque, gingivitis and gingival bleeding was reassessed by one examiner who was unaware of the type 
of brush used by the subject, at day 14, day 35 and at the end of the study (day 90). At each examination 
over the three months of the study, volunteers were assessed for evidence of hard tissue and gingival 
abrasion.

ResULts
Both the 3D and the manual toothbrush were found to be safe, with no clinical evidence of significant 
hard or soft tissue abrasion at any time point in the study.

The whole mouth plaque index, gingival index and bleeding index were all significantly reduced from 
baseline at all time periods in both groups (p<0.005), except for day 35 in the manual group when the 
plaque index was not significantly reduced from baseline. In terms of a percentage reduction from 
baseline at day 90, the 3D reduced plaque by 15%, gingivitis by 16% and bleeding by 65%. Figures for the 
manual toothbrush were 8%, 13% and 58%, respectively. The 3D was significantly more effective than 
the manual toothbrush with respect to plaque reduction at day 14, day 35 and day 90, and gingivitis at 
day 90 (p<0.05).

Analysis of data from individual sites within the mouth revealed that for plaque, the 3D was significantly 
more effective than the manual brush at interproximal sites and anterior lingual sites, at all three time 
periods (p<0.05). Interproximal plaque scores decreased by 15% at day 90 in the 3D group, in contrast 
to 7% in the manual toothbrush group. A significant advantage in favour of the 3D was also observed 
for the gingival index at posterior lingual sites at day 90 (p<0.05).

Reference:  Cronin M, et al. Am J Dent. 1998; 11 (Special Issue): S17-S21.

A 3-month clinical investigation comparing the safety 
and efficacy of a novel electric toothbrush (Braun oral-B® 
3D Plaque Remover) with a manual toothbrush

Colgate® is a registered trademark of Colgate-Palmolive, New York, NY, USA.

•	Significant	advantage	in	favour	of	the	3D	(p<0.05)

CLInICAL CoMMent
This three-month clinical study demonstrated that the Braun Oral-B® 3D Plaque Remover effectively 
controls plaque and reduces gingivitis. Compared to the manual control toothbrush, the 3D was found 
to be more effective at reducing plaque and gingivitis, particularly at interproximal sites. At these 
difficult to reach surfaces, the 3D progressively reduced plaque scores over the course of the study, 
and by day 90 had produced a two times greater reduction from baseline than the manual toothbrush, 
confirming the ability of the 3D to clean deeper. These results confirm the ability of the Braun Oral-B® 
3D Plaque Remover, with its novel pulsating/oscillating/rotating action, to clean deeper than a manual 
toothbrush, particularly at hard to reach interproximal surfaces. The study also confirms that over a 
three month period, the 3D is safe to use.
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oBJeCtIVe
This long-term study compared the efficacy of the Braun Oral-B® Plaque Remover (D5) and a manual 
toothbrush (Jordan) for the removal of supragingival plaque and the control of gingivitis over a twelve 
month maintenance phase, post periodontal surgery.

DesIGn
The study was randomized, parallel-group, single-blind to the investigator.

MAteRIALs AnD MetHoDs
One-hundred and eleven subjects aged 20-63 years, with bleeding on probing at ≥ 30% of mouth sites 
examined, participated in the study. Subjects received the Braun Oral-B® Plaque Remover (D5) (n=55) or 
the Jordan soft manual toothbrush (n=56). At screening, volunteers received a periodontal examination 
followed by a scale and polish, oral hygiene instruction and thorough instruction in the use of their 
respective toothbrushes. Subjects were asked to brush their teeth for two minutes twice-daily using 
Pepsodent® toothpaste. New toothbrushes or electric brushheads were supplied every three months.

At baseline and at three, six and twelve months, supragingival plaque was measured by the Visible 
Plaque Index (Ainamo and Bay) and gingival condition was assessed by measuring bleeding on probing 
using the Gingival Bleeding Index (Ainamo and Bay).

ResULts
The Braun Oral-B® D5 was more effective than the manual toothbrush at removing supragingival plaque 
and in improving gingival condition. After 12 months, the percentage of sites with visible plaque was 
significantly lower with the D5 than the manual toothbrush for anterior lingual and labial sites on both 
the upper and lower jaw (p<0.05) and there was a consistent trend in favour of the D5.

Gingival condition had significantly improved by 3 months with both study brushes but only those using 
the D5 continued to significantly improve thereafter. The percentage of sites with bleeding on probing 
was significantly lower in the D5 group than the manual toothbrush group at 6 and 12 months (p<0.01).

Reference:  Ainamo J, et al. J Clin Periodontol. 1997; 4: 28-33

Assessment of the long-term effect of an oscillating/
rotating toothbrush on oral health: a 12-month 
longitudinal study

Pepsodent® is a registered trademark of Church & Dwight Company, Green River, Wyoming, USA.

CLInICAL CoMMent
This was a long-term study conducted in subjects who had some pre-existing periodontal disease. The
Braun Oral-B® Plaque Remover was shown to be significantly more effective than the manual toothbrush
both for the removal of supragingival plaque and the improvement of gingival condition

This is a particularly important study as it shows the Braun Oral-B® Plaque Remover to be more effective
than a manual toothbrush at improving gingival condition, the ultimate goal of all oral hygiene procedures.
Most studies are not of sufficient duration to show a marked effect on gingival health, and instead rely 
on demonstrating changes in levels of plaque and inferring that this will lead to a positive effect on 
gingival condition.
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oBJeCtIVe
The primary objective of this study was to evaluate the safety and efficacy of the Braun Oral-B® Plaque 
Remover (D5) in the removal of supragingival plaque and improving gingival health in a long term clinical 
trial. The secondary objective was to compare the Braun Oral-B® Plaque Remover (D5) with a manual 
toothbrush (Butler GUM® 311).

DesIGn
Parallel group, randomized, single blind to investigator.

MAteRIALs AnD MetHoDs
Eighty-seven volunteers with an average age of 22 years, possessing at least twenty-four natural teeth 
were enrolled into the study. Volunteers had no relevant medical condition, no orthodontic bands on 
maxillary teeth, and were not using any medication that may have affected gingival health. No previous 
experience with the use of an electric toothbrush was permitted. The volunteers were selected on the 
basis of moderate gingival inflammation (at least 35% of three test sites showing bleeding on probing), 
and a probing depth of more than 2mm but less than 5mm.

At baseline volunteers were scored using the following indices, in the order listed:
•	Calculus	•	Volpe	et	al	•	Plaque	•	Silness	and	Löe	•	visual	inflammation	•	Modified	Gingival	Index	Lobene	
et	al	•	bleeding	•	plaque	index	on	the	•	Turesky	modification	Quigley-Hein,	vestibular	surfaces	only.

The subjects were randomly assigned to two experimental groups. Each Group received either a Butler
GUM® 311 or Braun Oral-B® Plaque Remover (D5). The Braun Oral-B® group were encouraged to read 
the manufacturer’s instructions carefully. The manual toothbrush group were provided with an oral 
hygiene instruction brochure as promoted by the Dutch Society of Periodontology. All volunteers were 
requested to brush for two minutes. The D5 group could use the timing device in the handle, the manual 
group were provided with a two minute timer. No further information regarding oral hygiene was given.

At the end of one month, following the measurement of the indices, all volunteers were given professional
instruction in oral hygiene, by a hygienist, using the assigned toothbrush. The modified “Bass” technique 
was used for the manual group and the D5 technique was as the manufacturer’s instruction. In addition, 
all volunteers were given a professional prophylaxis.

Clinical indices were again measured at two, five and eight months after baseline. Oral Hygiene was 
reinforced at two and five months. All subjects were provided with brushes, brushheads and a regular
toothpaste (Zendium). Volunteers were instructed to brush their teeth approximately three hours, but 
not within one hour, prior to each examination.

At eight months seventy-seven subjects remained in the study (thirty-five - manual toothbrush, forty-
two- Braun Oral-B® Plaque Remover [D5]). The two groups were statistically well matched for clinical 
indices at baseline. At one month a decrease in all indices was observed, with the exception of bleeding 
in the manual group.

Following professional prophylaxis and oral hygiene instruction subjects returned after another month,
showing a further decrease in all indices. At this stage the plaque index showed a trend towards 
significant improvement in the D5 group over the manual toothbrush group. At five months the indices 
continued to improve, except the Quigley-Hein plaque score in the manual group. At eight months a 
difference was observed in both plaque indices between the two groups, in favour of the Braun Oral-B® 
Plaque Remover (D5). In addition, there was significantly less bleeding in the D5 group.

No serious adverse events were observed affecting either the manual group or the electric toothbrush 
group.

Reference: Van der Weijden GA, et al. J. Clin Periodontol. 1994; 21: 139-145

the long term effect of an oscillating/rotating electric 
toothbrush on gingivitis – an 8-month clinical study

GUM® is a registered trademark of Sunstar Americas, Inc, Chicago, Il, USA.

CLInICAL CoMMent
This study confirms the safety of the Braun Oral-B® Plaque Remover (D5) during a long term (eight 
months) trial period. The overall plaque removing effect, and as a consequence the gingivitis reducing 
effect, of the D5 electric toothbrush was greater than that of the manual toothbrush (Butler GUM® 311).

The volunteers were non-dental students with generalized gingivitis. Hence, in a regular user population 
the long term benefit of the D5 electric toothbrush over the manual toothbrush has been demonstrated.
Individual instruction in proper usage improved the efficacy of the D5. 

At the end of the eight months trial the Braun Oral-B® Plaque Remover (D5) proved to be more effective 
than the Butler GUM® 311 manual toothbrush.
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KeY CLInICAL ResULts
•	 Modified Gingival Index (MGI): The Oral-B® Triumph® (oscillating-rotating, O-R) power toothbrush 
 demonstrated a 31.9% greater reduction in MGI scores from Baseline at Week 6 and a 32.3% greater  
 reduction at Week 12 relative to the Sonicare® DiamondClean™ (sonic) toothbrush (P<0.001).  
 See Figure 1.

•	 number of bleeding sites: The O-R brush demonstrated a 43.4% greater reduction in number of 
 bleeding sites from Baseline at Week 6 and a 34.9% greater reduction at Week 12 versus the sonic  
 brush (P<0.001). See Figure 2.

•	 Plaque: The O-R brush demonstrated a 15.8% greater whole mouth plaque reduction from Baseline 
 at Week 6 and a 19.3% greater reduction at Week 12 versus the sonic brush (P<0.05). Similarly, for  
 plaque along the gumline, the O-R brush showed a 24.1% greater reduction from Baseline at Week 6  
 and a 30.4% greater reduction at Week 12 (P<0.001 Week 12). The O-R brush also showed advantages  
 in reducing interproximal plaque, with a 22.9% greater reduction from Baseline at Week 6 and a  
 24.4% greater reduction at Week 12 (P<0.05).

•	 safety: Both brushes were well-tolerated.

oBJeCtIVe
To evaluate the efficacy of an advanced oscillating-rotating power toothbrush (Oral-B Triumph with 
SmartGuide*) relative to a new sonic power toothbrush (Sonicare DiamondClean) in the reduction of 
gingivitis and plaque over 12 weeks.

stUDY DesIGn
•	 This was a single-center, open-label, examiner-blind, 2-treatment, parallel group, randomized study in 
 which subjects brushed with their assigned toothbrush and a marketed dentifrice for 2 minutes  
 twice daily at home for 12 weeks. See Figure 3.

•	 Gingivitis and plaque were evaluated at Baseline, Week 6 and Week 12 using the Modified Gingival 
 Index (MGI), Number of Bleeding Sites, and Rustogi et al Modification of the Navy Plaque Index  
 (RMNPI). Safety was also assessed at every visit.

Reference: M. Klukowska,1 J.M. Grender,1 C.R. Goyal,2 C. Mandl,1 A.R. Biesbrock1

Procter & Gamble1; Bio-Sci Research Canada,2 ltd. Data submitted for publication, 2012.

12-Week Clinical evaluation of oral-B® triumph® 
versus sonicare® DiamondClean™ in Reducing Gingivitis 
and Plaque

* Marketed as Oral-B Professional Care SmartSeries 5000 in the United States.

N=130 subjects

Figure 1 – Change in MGI score
versus Baseline

Figure 2 – Change in # of bleeding 
sites versus Baseline

Figure 3 – study design
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KeY CLInICAL ResULts
•	 Oral-B® Triumph® had significantly lower gingivitis scores (p=0.038) and bleeding sites 
 (p=0.028) compared to Sonicare® FlexCare after 10 weeks of use. Additionally, Triumph  
 delivered a statistically significant reduction in gingivitis scores (p=0.003) and bleeding sites  
 (p<0.001) versus baseline after 10 weeks of use while FlexCare did not.

•	 There were no statistically significant differences between the two brushes at Week 4 
 or Week 10 for post-brushing or pre-brushing plaque scores.

•	 Both brushes were well tolerated.

oBJeCtIVe
To evaluate and compare the efficacy and safety of two toothbrushes in reducing plaque and gingivitis
over 10 weeks.

MAteRIALs AnD MetHoDs
•	 This was a single-center, examiner-blind, 10-week, 2-treatment, open label, parallel group, randomized 
 study. 179 subjects with evidence of gingivitis were enrolled.

•	 Plaque measurements (pre-and post) were taken at Baseline, Week 4 and Week 10 using the Turesky
 Modification of the Quigley-Hein Plaque Index (TQHPI). löe-Silness Gingivitis measurements were  
 taken at Baseline and Week 10.

•	 At baseline, qualified subjects were stratified and randomly assigned to one of the two treatment 
 (toothbrush) groups based on baseline plaque and gingivitis scores, gender and smoking:
 – Oral B-Triumph with oscillating-rotating technology (Procter & Gamble) or
 – Sonicare FlexCare with sonic technology (Philips)

•	 Subjects then received oral hygiene instructions and product usage instructions. They brushed 
 according to the manufacturer’s toothbrush instructions with their assigned toothbrush. Following 
 brushing the examiner carried out a post-brushing plaque exam.

•	 Subjects were instructed to brush with their assigned toothbrush and dentifrice for 2 minutes twice
 daily at home according to the written and verbal usage instructions given to them during product 
 distribution. Subjects were reminded to refrain from brushing their teeth for 12 hours and refrain 
 from eating, chewing gum, drinking, smoking for four (4) hours prior to their next visit.

•	 Subjects returned for pre- and post-brushing plaque measures at 4 weeks and pre- and postbrushing
 plaque and gingivitis measures at 10 weeks.

stUDY PoPULAtIon
•	 179 subjects were enrolled and randomized to treatment. 172 subjects were evaluable for plaque at 
 the second visit and 171 at the final visit.

•	 165 subjects were evaluable for gingivitis.

•	 Treatment groups were balanced for age, gender, ethnicity, baseline pre-brushing plaque scores and
 baseline gingivitis scores.

ResULts
Löe-silness Gingival Index scores (Table 1)
•	 Triumph delivered a statistically significant reduction in gingivitis scores after 10 weeks of use 
 (p=0.003). There was no statistically significant difference in gingivitis at 10 weeks versus baseline for  
 FlexCare (p=0.897).

•	 Triumph had significantly lower gingivitis scores compared to FlexCare (p=0.038). There was a 3.5%
 difference between groups in favor of Triumph.

Bleeding sites (Table 1)
•	 Triumph delivered a statistically significant reduction in total number of bleeding sites after 10 weeks 
 of use (p<0.001). There was no statistically significant difference in bleeding sites at 10 weeks versus  
 baseline for FlexCare (p=0.780).

•	 At 10 weeks, Triumph users had significantly less bleeding sites compared to FlexCare users (p=0.028). 
 There was a 16.1% difference between groups in favor of Triumph.

Plaque scores (Table 2)
•	 At Weeks 4 and 10, Triumph users had numerically lower post-brushing plaque scores (by approxi-
 mately 3%) than FlexCare users, but neither timepoint revealed a statistically significant difference  
 (p ≥ 0.404).

•	 Pre-brushing scores for Triumph at both time points were numerically lower (by 2–3%) than FlexCare, 
 but not statistically significantly different (p ≥ 0.244).

•	 There was no statistically significant difference between brushes (p = 0.718) for plaque reductions 
 across the three visits.

safety
•	 Both brushes were well-tolerated.

Reference: K Williams, T He, PA Walters, JM Grender, AR Biesbrock.

A 10-Week Clinical Comparison of the safety and 
efficacy of two Power toothbrushes in the Reduction 
of Plaque and Gingivitis

SD = Standard Deviation; Adj mean = Adjusted Mean; SE= Standard Error

table 1. Gingivitis Results

table 2. Plaque Results

 oral-B triumph  sonicare FlexCare  p-value

Löe-silness Gingivitis
Baseline (Mean, SD)  1.236 (0.169) 1.259 (0.181)  0.410
Week 10 (Adj Mean, SE)  1.203 (0.015)  1.246 (0.014)  0.038

Whole Mouth Gingival Bleeding sites
Baseline (Mean, SD)  27.5 (17.45)  30.4 (18.56)  0.313
Week 10 (Adj Mean, SE)  23.9 (1.47)  28.5 (1.44)  0.028

 oral-B triumph  sonicare FlexCare  p-value

Baseline (Mean, SD)  3.18 (0.492)  3.12 (0.418)  0.381

Post-Brushing Plaque
Week 4 (Adj Mean, SE)  1.94 (0.046)  1.99 (0.047)  0.404
Week 10 (Adj Mean, SE)  2.03 (0.049)  2.09 (0.049)  0.407

Pre-Brushing Plaque
Week 4 (Adj Mean, SE)  2.73 (0.039)  2.78 (0.040)  0.301
Week 10 (Adj Mean, SE)  2.76 (0.045)  2.84 (0.045)  0.244

Plaque Removal
(Pre-minus Post Mean)  0.79 (0.026)  0.78 (0.026)  0.718
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KeY CLInICAL ResULts
Plaque
•	 Oral-B® Triumph® had 30% and 33% lower 
 post-brushing plaque scores at 6 and 12  
 weeks, respectively, compared to Sonicare  
 FlexCareTM (p<0.001)
•	 Across the12-week usage period, Triumph had 
 a 14.6% higher plaque reduction vs baseline  
 than FlexCare (p<0.001)

Gingivitis
•	 Triumph had significantly lower gingivitis 
 scores compared to FlexCare at Weeks 6 and  
 12 (p<0.001)

Bleeding
•	 Triumph had 29.4% lower bleeding scores 
 compared to FlexCare after 12 weeks of use  
 (p=0.010)

stUDY DesIGn
•	 175 subjects were randomized to treatment. 173 subjects were evaluable for Week 6 analyses and 171 
 for Week 12 analyses.

•	 This was a single-center, examiner-blind, 12-week, 2-treatment, open label, parallel group, randomized 
 study. 177 subjects with evidence of gingivitis were enrolled.

•	 Plaque and gingivitis measurements were taken at three (3) timepoints: Baseline, Week 6 and Week 12. 
 Plaque measurements were also taken pre- and post-brushing at each visit. Treatments were  
 evaluated using the Rustogi Modification of the Navy Plaque Index (RMNPI), the Modified Gingival  
 Index (MGI) and the Gingival Bleeding Index (GBI).

•	 At baseline, qualified subjects were stratified and randomly assigned to one of the two treatment 
 groups based on baseline pre-brushing plaque and gingivitis scores, gender and smoking:
 – Oral-B Triumph with oscillating-rotating technology (Procter & Gamble) or
 – Sonicare FlexCare with sonic technology (Philips)

•	 Subjects then received oral hygiene instructions and product usage instructions. They brushed 
 according to the manufacturer’s toothbrush instructions with their assigned toothbrush. Following  
 brushing the examiner carried out a post-brushing plaque exam.

•	 Subjects were instructed to brush with their assigned toothbrush and dentifrice for two minutes 
 twice daily at home according to the written and verbal usage instructions given to them during  
 product distribution. Subjects were reminded to refrain from brushing their teeth for 12 hours and  
 refrain from eating, chewing gum, drinking, smoking for four (4) hours prior to their next visit.

•	 Subjects returned for gingivitis and pre- and post-brushing plaque measures at six (6) and twelve (12)
 weeks following the Baseline visit.

Reference: CR Goyal, J Qaqish, T He, JM Grender, PA Walters, AR Biesbrock J Clin Dent. 2009;20(3):93-98. Reference: Rosema NAM, Timmerman MF, Piscaer M, Strate J, Warren PR, Van der Velden U, Van der Weijden GA.
J Dent 2005;33(S1):29-36.

A 12-Week Clinical Comparison of the safety and 
efficacy of two Power toothbrushes in the Reduction 
of Plaque and Gingivitis

An oscillating/pulsating electric toothbrush versus 
a high-frequency electric toothbrush in the treatment 
of gingivitis

Less gingival bleeding vs sonicare 
FlexCare

oBJeCtIVe
To evaluate and compare the safety and 
efficacy of two toothbrushes in the reduction 
of gingivitis and plaque over a 12-week period.

KeY CLInICAL ResULts
Plaque reductions:  
•	 Both brushes resulted in significant plaque reductions during the treatment phase.
•	 Use of the oscillating-rotating toothbrush resulted in significantly greater plaque reductions 
 compared to use of the sonic brush (P=0.021, Overall ANOVA). (Fig. 1) 

Bleeding on marginal probing: 
•	 Both brushes resulted in significant reductions in bleeding on marginal probing during the treatment 
 phase.
•	 Use of the oscillating-rotating power toothbrush resulted in significantly greater bleeding reductions 
 compared to use of the sonic brush (P<0.001, Overall ANOVA). (Fig. 1)

Gingival abrasion:  
•	 The incidence of gingival abrasions was similar for both brushes.

Patient preference:  
•	 66% of subjects indicated an overall preference for the oscillating-rotating brush and 31% for the 
 sonic brush.
•	 When asked which brush was best at removing plaque, 68% chose the oscillating-rotating brush, 11% 
 chose the sonic and 20% had no preference. 

oBJeCtIVe
To assess the efficacy of an oscillating-rotating power toothbrush (Oral-B ProfessionalCare™ 7000) 
compared to a sonic power toothbrush (Philips Sonicare Elite) in reversing gingivitis, and secondarily to 
compare their influence on the incidence of gingival abrasions.

stUDY DesIGn
•		 This was a randomized, examiner-blind, split-mouth design study.

Familiarization Phase:
•		 Initially, subjects (n=38) were instructed to use the two brushes on alternate days for 1 week brushing 
 twice daily for 2 minutes, as well as instructed in the use of interdental wood sticks.
•		 After 1 week, subjects received instructions on the use of the brushes and wood sticks and continued 
 brushing using the same protocol as before for a further week.

experimental Gingivitis Phase: 
•		 On returning, baseline measurements were made for all subjects: bleeding on marginal probing was 
 measured; plaque was assessed using Turesky modification of the Quigley & Hein Index (extended  
 to 6 sites per tooth according to lobene) following use of a two-tone disclosing solution; and gingival  
 abrasions were evaluated at mandibular sites. 
•		 Subjects then received a prophylaxis and were instructed to cease brushing their mandibular teeth 
 for 3 weeks, and to avoid using interdental cleaners and mouth rinses.
•		 Those subjects with at least 40% of mandibular sites on each side demonstrating bleeding on 
 marginal probing at the end of the 3-week experimental gingivitis phase were entered into the  
 4-week treatment phase. 
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Reference: Van der Weijden GA, Timmerman MF, Piscaer M, IJzerman Y, Van der Velden U. 
J Clin Periodontol 2002: 29: 1042–1047.

A clinical comparison of three powered toothbrushes

KeY CLInICAL ResULts
experiment 1: oral-B oscillating-Rotating (o-R) Brush vs. sonicare 
•	 Plaque: During the 4-week treatment phase, the Oral-B O-R power toothbrush (3D Excel) resulted in 
 statistically significantly greater decreases in plaque levels than the sonic power brush (P=0.006).  
 (Fig. 1)
•	 Bleeding: The Oral-B O-R power brush also resulted in statistically significantly greater reductions in 
 bleeding on marginal probing versus the sonic power brush (P<0.0001). (Fig. 1)
•	 Patient Satisfaction Survey: While both toothbrushes were considered satisfactory, if given the 
 choice more subjects selected the Oral-B O-R brush (25/35) over the sonic brush.

experiment 2: oral-B oscillating-Rotating (o-R) Brush vs. Philips o-R Brush 
•	 Plaque: Plaque reductions during the treatment period were statistically similar for the Oral-B O-R 
 power toothbrush (3D Excel) and the Philips O-R power toothbrush combined with an active tip on  
 the brush head (Sensiflex 2000). (Fig. 2)
•	 Bleeding: The Oral-B O-R brush showed statistically significantly greater reductions in bleeding on 
 marginal probing versus the Philips O-R brush (P<0.0001) during treatment. 
•	 Patient satisfaction: Both toothbrushes were considered satisfactory, but more subjects selected 
 the Oral-B O-R brush (24/34) over the Philips O-R brush if given the choice. 

treatment Phase:
•		 Subjects used the oscillating-rotating power toothbrush on one mandibular quadrant and the sonic 
 power toothbrush on the other for 30 seconds each, twice daily
•		 Plaque, bleeding on marginal probing and gingival abrasions were measured again at week 1, 2 and 4.   
•		 Subjects completed a questionnaire at the end of week 4 to measure their experiences with the two 
 toothbrushes and preferences.
•		 35 subjects completed the study.

Figure 1. Mean plaque and bleeding reductions during the 
4-week treatment phase  

*p=0.021; **p<0.001 oBJeCtIVe
To assess the efficacy of an advanced oscillating-rotating power toothbrush (Oral-B 3D Excel), relative to 
a sonic power toothbrush (Sonicare) or an oscillating-rotating power toothbrush with an independently 
active tip on the brush head (Philips Sensiflex 2000, HX 2550), in the control of plaque and reduction 
of gingivitis over 4 weeks.

stUDY DesIGn
Familiarization Phase:
•	 Two separate experiments were performed using a study design divided into a familiarization phase 
 (2 weeks), an experimental gingivitis phase (3 weeks) and a treatment phase (4 weeks).  Experiment 1  
 compared the Oral-B O-R and sonic brushes while Experiment 2 compared the Oral-B O-R and  
 Philips O-R brushes.  Both experiments used a split-mouth design on the mandible only.

experimental Gingivitis Phase:
•	 At baseline, there were no differences in plaque levels or bleeding on marginal probing across the 
 groups.
•	 For both legs, subjects first used an oscillating-rotating power toothbrush and their respective 
 randomly assigned brush (sonic or Philips O-R power toothbrush) on alternating days for 2 weeks,  
 brushing twice daily for 2 minutes.
•	 After the 2 weeks, all subjects received a prophylaxis and then ceased brushing for 3 weeks to allow 
 gingivitis to develop.
•	 Those subjects with at least 40% of mandibular sites on each side demonstrating bleeding at the end 
 of the 3-week experimental gingivitis phase were entered into the 4-week treatment phase of one of  
 the experimental studies.
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Reference: Isaacs Rl, et al. Am J Dent. 1998; 11: 7-12

A crossover clinical investigation to evaluate the cleaning 
efficacy of two electric toothbrushes

oBJeCtIVes
The primary objective of this study was to evaluate and compare the cleaning efficacy of the Braun 
Oral-B® Ultra Plaque Remover (D9) and the Sonicare® electric toothbrush, by measuring plaque and 
gingivitis scores. Secondary objectives were to assess effects on calculus formation and oral soft tissue 
tolerance.

DesIGn
Randomized, cross-over, single-blind to the investigator.

MAteRIALs AnD MetHoDs
Seventy-two healthy volunteers, with a mean age of 38 years, were randomly assigned to receive a 
Braun Oral-B® Ultra Plaque Remover (D9) or a Sonicare® electric toothbrush. Subjects had a minimum 
of 16 natural teeth and a baseline plaque score of >1.5 (Modified Turesky Index). Those with severe 
periodontal disease or caries were excluded from the study. Subjects underwent a scale and polish, 
received their assigned toothbrush, Colgate® dentifrice, an instruction sheet, and were asked to brush 
their teeth twice daily for the sixweek test period. There was then a four-week wash-out period before 
subjects underwent another scale and polish and crossed over to the second toothbrush for a further 
six weeks.

The löe & Silness Gingival Index, Gingival Bleeding, Plaque Index and VM Calculus Index were measured 
after each six-week test period. At the end of the study, a survey was conducted to determine which of 
the brushes was preferred by the volunteers.

Sixty-two subjects completed the study. The Gingival Index score was significantly lower with the Braun 
Oral B Ultra Plaque Remover (0.76) than with the Sonicare® (0.83; p=0.002). Gingival bleeding and plaque 
were also both lower with the D9, but these differences did not reach statistical significance (p=0.09). 
The Braun Oral-B® Ultra Plaque Remover (D9) was found to be significantly better at preventing the 
formation of calculus than the Sonicare® toothbrush (p=0.02).

Figure 2. Mean change at week 4 of treatment phase for 
oral-B o-R and Philips o-R brush (n=31)

* P<0.0001

Figure 1. Mean change at week 4 of treatment phase for 
oral-B o-R versus sonic (n=35)

*p<0.0001; **p=0.006

treatment Phase: 
•	 Subjects used their two assigned toothbrushes [randomly assigned sonic (n=35) or Philips O-R (n=32) 
 power toothbrush and Oral-B O-R toothbrush] to brush their mandibular teeth twice daily for  
 1 minute on each side, consistently using the same brush for a specific quadrant. No rinsing or  
 flossing was allowed and subjects used a standard toothpaste. 
•	 Plaque and gingivitis were evaluated at Baseline, week 1 and week 4 using the Turesky modification 
 of the Quigley & Hein Plaque Index and the presence and amount of bleeding on marginal probing  
 at mandibular sites, respectively.
•	 Satisfaction of subjects with the assigned brushes was measured using a Visual Analogue Scale. 

CLInICAL CoMMent
In this randomised, cross-over study there was a statistically significant advantage in favour of the Braun 
Oral-B® Ultra Plaque Remover (D9) over Sonicare®, with regard to reducing the Gingival Index and 
preventing calculus formation.

The D9 was found to be safe to use and was preferred by the majority of subjects.

The consistent finding that most subjects prefer to use the Braun Oral-B® toothbrush is particularly 
important since efficacy in the home-use situation is directly related to compliance.
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Reference: Grossman E, Dembling W, Proskin HM. J Clin Dent. 1995;6(1):108-12.

A comparative clinical investigation of the safety and 
efficacy of an oscillating/rotating electric toothbrush 
and a sonic toothbrush.

KeY CLInICAL ResULts
•	 At 2 months, the oscillating-rotating (O-R) power toothbrush and the sonic power toothbrush 
 demonstrated statistically equivalent improvements with respect to overall plaque removal and  
 gingivitis index.  (Tables  1 & 2) 
•	 There was a consistent but non-significant trend towards greater plaque removal for the O-R brush; 
 while values for the two groups were almost identical at Month 1, by Month 2 differences favoring the  
 O-R brush were seen.  (Table 1) 
•	 Statistically significant reductions in the gingival index at anterior lingual sites were found for the 
 O-R power toothbrush compared to the sonic power toothbrush (7% vs. 0%; P=0.0096) at Month 1.   
 (Table 2)

•	 Neither brush resulted in gingival trauma or irritation at 1 or 2 months.

•	 100% of subjects assigned to the O-R power toothbrush said they liked the brush and would continue 
 to use it.  In contrast, nearly 25% of subjects using the sonic brush said they did not like the brush  
 and would not continue to use it. 

ResULts
The safety of both toothbrushes was good. There were no signs of soft tissue abrasion and no serious
adverse events were reported.

The majority of subjects in the study preferred the D9 (65%) to the Sonicare® toothbrush (27%). The 
most common reasons given for their preference was the size of the D9 brush handle and the brush’s 
ability to clean hard to reach tooth surfaces.

Sonicare® is a registered trademark of Philips Oral Healthcare, Snoqualmie, WA, USA.

oBJeCtIVe
To assess the comparative efficacy, safety and patient acceptability of an oscillating-rotating power 
toothbrush (Braun Oral-B Plaque Remover) and a sonic power toothbrush (Sonicare).  

stUDY DesIGn
•	 This was a single-center, randomized, single-blind, 2-month study.

•	 Subjects ages 18 to 65 years (mean age 35.7 years and without general health problems) were similar 
 in both groups for age, gender, baseline plaque and gingivitis indices and randomly assigned to either  
 the oscillating-rotating power toothbrush (n=58) or the sonic power toothbrush (n=58).

•	 All subjects in the study had whole plaque and gingivitis scores of 2 to 2.5 (Turesky Plaque Index) and 
 1.1 to 1.7 (löe and Silness Gingival Index) respectively at baseline.

•	 Each subject  received oral hygiene instruction on the use of the assigned toothbrush at baseline, 
 and supragingival plaque levels and gingival health were also determined.

•	 Subjects were instructed to brush twice-daily for 2 minutes with the assigned toothbrush and the 
 provided standard fluoride dentifrice  and not to use anything else for oral hygiene during the study.

•	 Assessments were made at 1 and 2 months, including overnight plaque assessment and soft tissue 
 health.

•	 Satisfaction with the assigned toothbrush was measured at the end of the study using a questionnaire 
 that subjects answered 
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oBJeCtIVe
To evaluate the safety and efficacy of an Oral-B power toothbrush with TriZone/ Deep Sweep brush 
head compared to an ADA reference manual toothbrush in the reduction of gingivitis & plaque over a 
4-week period.

MetHoDs
This was a randomized, 2-treatment, parallel study with subjects who had shown evidence of gingivitis 
and plaque were enrolled. 

Oral Soft Tissue assessments, Gingivitis and plaque measurements were taken at 3 time points: Baseline, 
Week 1 (plaque only) and Week 4.

Subjects were randomized to one of two test groups:
•	 Oral-B TriZone/Deep Sweep brush head (EB30) on rechargeable oscillatingrotating power 
 toothbrush handle (D16u)
•	 ADA reference (soft) manual toothbrush

Subjects brushed with their assigned toothbrush and a standard sodium fluoride dentifrice (Crest 
Cavity Protection) for 4 weeks. Subjects in the power toothbrush group were instructed to brush twice 
a day for 2 minutes per brushing (according to manufacturer’s instructions). Subjects in the manual 
toothbrush group brushed their teeth as they normally do twice a day. 

ResULts
120 subjects, 60 per group, were randomized to treatment and all subjects completed the study. The 
groups were balanced on gender, smoking status, baseline MGI and whole mouth RMNPI.

Whole Mouth Gingivitis: Both groups produced a significant reduction from baseline (P<0.001; Fig 1). 
The TriZone/Deep Sweep group had a 19% reduction versus Baseline at Week 4 while the ADA manual 
brush showed a 6% reduction versus Baseline. At Week 4, TriZone/Deep Sweep had 3 times greater 
mean MGI reduction versus the ADA Manual brush (P<0.001; See Table).

Reference: Sharma NC, Klukowska M, Mielczarek A, Grender JM, Qaqish J. Am J Dent 2012;25
(Sp Is A):14A-20A.

4-Week Clinical Comparison of an oral-B Power 
toothbrush with triZone/Deep sweep Brush Head versus 
a Manual toothbrush in Reduction of Gingivitis and Plaque

KeY CLInICAL ResULts
Oral-B power toothbrush with TriZone/Deep Sweep brush head provided statistically superior 
reductions versus the ADA manual brush for all gingivitis and plaque measurements after 4 weeks of 
brushing.

table 1. Mean plaque scores at Baseline, Month 1 and Month 2

table 2. Mean gingival index scores at Baseline, Month 1 and Month 2
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Gingival Bleeding: Both groups produced a significant 
reduction from baseline (P<0.001; Fig 2). The TriZone/
Deep Sweep group had a 61% reduction versus 
Baseline at Week 4 while the ADA manual brush 
showed a 44% reduction versus Baseline. At Week 
4, TriZone/Deep Sweep had 1.5 times greater mean 
bleeding reduction versus the ADA Manual brush 
(P<0.001; See Table).

Plaque scores: Both groups showed a significant 
reduction in plaque scores at Week 4 for whole mouth 
(Fig 3), gingival margin and interproximal plaque. At 
Week 4, the TriZone/Deep Sweep had reductions of 
56%, 32% and 77% for whole mouth, gingival margin and 
interproximal plaque, respectively, versus baseline.
Values for ADA manual were 26%, 7% and 38%, 
respectively. TriZone/Deep Sweep had greater mean 
plaque reductions ranging from 2 to 4.7 times versus 
the ADA manual (P<0.001; See Table).

oBJeCtIVe
To evaluate the efficacy of an Oral-B power toothbrush with TriZone/Deep Sweep brush head and 
SmartGuide versus Sonicare FlexCare in the reduction of gingivitis and plaque over 8 weeks.

MetHoDs
•	 This was a single-center, examiner-blind, 8-week, 2-treatment, open label, randomized, parallel group 
 study.

•	 Oral Soft Tissue assessments, gingivitis (Modified Gingival Index) and plaque (Rustogi Modified Navy 
 Plaque Index) measurements were taken at Baseline and Week 8.

•	 130 qualifying subjects, showing evidence of gingivitis and plaque, were stratified and randomly 
 assigned to one of the following treatment groups based on Baseline MGI scores, Baseline whole  
 mouth plaque score, typical toothbrush (manual vs. power) and tobacco use: Oral-B Power  
 Toothbrush with TriZone/Deep Sweep brush head and SmartGuide (EB30/D34, Procter & Gamble,  
 Cincinnati, OH, USA) or Sonicare FlexCare with ProResults brush head (Philips, Snoqualmie, WA,  
 USA).

•	 Subjects were instructed to brush their teeth with their assigned toothbrush and a marketed 
 dentifrice (Crest Cavity Protection, Procter & Gamble, Cincinnati, OH, USA) for two minutes twice  
 a day for 8 weeks following manufacturer’s instructions.

ResULts
•	 128 subjects, with a mean age of 43.3 years, completed the study.

•	 Both brushes produced significant changes from baseline for all measurements (P<0.001). At Week 8, 
 TriZone/Deep Sweep and FlexCare reduced gingivitis by 14.5% and 11.1%, bleeding by 55.3% and  
 47.6%, whole mouth plaque by 12.3% and 8.7% and interproximal plaque by 24.6% and 14%,  
 respectively. See Figures 1-4.

•	 TriZone/Deep Sweep demonstrated significantly greater reductions from baseline versus the 
 FlexCare toothbrush for whole mouth bleeding (28.6%), interproximal plaque (76.9%), gingivitis  
 (30%) and whole mouth plaque (42.3%). See Table.

Reference: Klukowska M, Grender JM, Goyal CR, Qaqish J, Biesbrock AR. Am J Dent 2012;25
(Sp Is A):27A-32A.

An 8-Week Clinical Comparison of an oral-B Power 
toothbrush with triZone/Deep sweep Brush Head versus 
a sonic toothbrush in Reduction of Plaque and Gingivitis

KeY CLInICAL FInDInGs
The Oral-B power toothbrush with TriZone/Deep Sweep brush head and Smart Guide demonstrated 
significantly greater reductions in gingivitis, gingival bleeding, whole mouth plaque and interproximal 
plaque compared to Sonicare FlexCare after 8 weeks of use.

Figure 1. Whole Mouth Gingivitis

Figure 3. Whole Mouth PlaqueFigure 2. Whole Mouth Bleeding

table. 
Between treatment 

Comparisons
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oBJeCtIVe
To evaluate the efficacy of an Oral B power toothbrush with TriZone/Deep Sweep brush head versus a 
marketed sonic toothbrush in the reduction of gingivitis and plaque after 4 weeks of use.

MetHoDs
•	 This was a single-center, examiner-blind, 4-week, 2-treatment, open label, randomized, parallel group 
 study.

•	 Oral Soft Tissue assessments, gingivitis (Modified Gingival Index), gingival bleeding (Gingival Bleeding 
 Index), and plaque (Rustogi Modified Navy Plaque Index) measurements were taken at Baseline and  
 Week 4.

•	 130 qualifying subjects, showing evidence of gingivitis and plaque, were stratified and randomly 
 assigned to one of the following treatment groups based on Baseline MGI scores, Baseline whole  
 mouth plaque score, typical brush type (manual vs. power) and tobacco use: Oral-B Power Toothbrush  
 with TriZone/Deep Sweep brush head (EB30/D16u, Procter & Gamble, Cincinnati, OH, USA) or  
 Sonicare Essence 5500 with e-series standard brush head (Philips, Snoqualmie, WA, USA).

•	 Subjects were instructed to brush their teeth with their assigned toothbrush and a marketed sodium 
 fluoride dentifrice (Crest Cavity Protection, Procter & Gamble, Cincinnati, OH, USA) for two minutes  
 twice a day for 4 weeks following manufacturer’s instructions.

ResULts
•	 130 subjects, with a mean age of 42.1 years, completed the study.

•	 Both brushes produced significant changes from baseline for all measurements (P<0.001). At Week 4, 
 TriZone/Deep Sweep and Essence reduced gingivitis by 10.4% and 7.1%, gingival bleeding by 43.5%  
 and 31.7%, whole mouth plaque by 24.1% and 18.9%, plaque along the gingival margin by 7.6% and  
 4.8%, and interproximal plaque by 40.5% and 30.6%, respectively. See Figures 1-5.

•	 The Oral-B TriZone/Deep Sweep demonstrated significantly greater reductions from baseline versus 
 Sonicare Essence for all measurements: 48.3% for gingivitis; 51.5% for gingival bleeding; 26.3% for  
 whole mouth plaque; 58.3% for plaque along the gingival margin; and 33.1% for interproximal plaque.  
 See Table.

Reference: Goyal CR, Klukowska M, Grender JM, Cunningham P, Qaqish J. Am J Dent 2012;25 (Sp Is A):21A-26A.

A Clinical evaluation of an oral-B Power toothbrush 
with triZone/Deep sweep Brush Head versus a sonic 
toothbrush in the Reduction of Plaque and Gingivitis
over 4 Weeks

KeY CLInICAL FInDInGs
The Oral-B power toothbrush with TriZone/Deep Sweep brush head exhibited significantly greater 
reductions in gingivitis, gingival bleeding, whole mouth plaque, plaque along the gingival margin and 
interproximal plaque compared to Sonicare Essence 5500 after 4 weeks of brushing.

Figure 1. Gingivitis

Figure 3. Whole Mouth Plaque

Figure 2. Bleeding

Figure 4. Interproximal Plaque

table. 
Between treatment 

Comparisons
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Figure 1. Gingivitis

Figure 3. Whole Mouth Plaque

Figure 5. Interproximal Plaque

Figure 2. Bleeding

Figure 4. Plaque along the Gingival Margin

table. 
Between treatment 
Comparisons
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oBJeCtIVe
To assess plaque reductions with use of an oscillating-rotating power toothbrush with a novel brush 
head design (increased head size and new bristle design) versus an ADA-reference manual toothbrush.  

stUDY DesIGn
•	 This was a randomized, operator-blind, parallel study design.  
•	 Subjects with demonstrated overnight plaque accumulation were stratified by age, race, gender 
 and post-brushing plaque levels, and randomized to receive the oscillating-rotating power toothbrush  
 (Oral-B® Professional Care Series 500, D16, with Precision Clean brush head EB20, n=15) or a  
 standard manual toothbrush (n=14).  
•	 Subjects were instructed to brush with the assigned toothbrush and a standard fluoride toothpaste 
 twice-daily for 2 weeks.  Subjects in the power brush group were instructed to brush for 2 minutes  
 per brushing; those in the manual group were instructed to brush as they normally do.   
•	 Overnight plaque coverage was measured in each subject at baseline, week 1 and week 2 using digital 
 plaque imaging analysis.  

Reference: Klukowska MA, Grender JM, Roonery J, Hoke P, Cunningham P. J Dent Res 2011;90 (Spec Iss A): Abstract 806.   

Imaging study to assess a novel power brush head  

KeY CLInICAL ResULts
•	 The average overnight plaque coverage was significantly reduced at weeks 1 and 2 for the oscillating-
 rotating power toothbrush group, decreasing from 17.6% at baseline to 13.7% (P=0.006) and 11.8%  
 (P=0.001), respectively (Fig. 1).

•	 For the manual toothbrush, the average overnight plaque coverage increased from 17.9% at baseline 
 to 20.6% at week 1. By week 2, plaque coverage was 17.7%, not statistically significantly different from  
 baseline (Fig 1).

•	 Reductions in overnight plaque coverage were significantly greater for the oscillating-rotating power 
 toothbrush at week 1 (p=0.002) and week 2 (p=0.004). 

oBJeCtIVe
To assess the plaque removal efficacy of Oral-B Triumph in Deep Clean mode (3 minutes) with Oral-B 
FlossAction brush head (EB25) compared to an ADA reference manual tooth brush.

Reference: NC Sharma, JG Qaqish, M. Klukowska, J. Rooney, J. Grender, P Hoke, P Cunningham.
J Dent Res 2010; Spec Iss A: Abstract 599.

A study to Assess Plaque Removal efficacy of oral-B® 
triumph® in Deep Clean Mode versus a Manual 
toothbrush

KeY CLInICAL ResULts
•	 Oral-B® Triumph® in Deep Clean mode had an adjusted mean plaque reduction (baseline minus 
 post-brushing) of 0.594, which was a 95.8% reduction vs. baseline. The manual toothbrush  
 demonstrated a reduction of 0.475 (76.7%). An analysis of covariance showed Oral-B Triumph  
 provided statistically significantly higher plaque reduction (25.3%) than the ADA brush (p<0.001).

•	 With respect to gingival margin, Oral-B Triumph in Deep Clean mode delivered a 92.7% plaque 
 reduction compared to 65.1% for the manual toothbrush. This represents 42.4% greater reduction  
 (p<0.001) favoring Oral-B Triumph.

•	 With respect to interproximal surfaces, Oral-B Triumph in Deep Clean mode showed a 99.7% plaque 
 reduction vs. baseline compared to 88.9% for the manual toothbrush. This represents 12.1% greater  
 reduction (p<0.001) for Oral-B Triumph.

Digital Imagery Depiction of Post-Brushing Facial and Buccal Plaque

Digital Imagery Depiction of Post-Brushing Palatal and Lingual Plaque

Manual

Manual

oral-B triumph with smartGuide

oral-B triumph with smartGuideFigure 1. Percent average overnight plaque coverage  

         * Statistically significantly lower versus baseline (p<0.006) and versus the manual brush 
            (p<0.004.)
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Visualization of Mean subject Plaque Levels using Automated Plaque entry and Computation

In each image, Row 1 shows maxillary facial sites, Row 2 shows mandibular facial sites, Row 3 shows 
maxillary lingual sites, and Row 4 shows mandibular lingual sites.

stUDY DesIGn
•	 This was a single-use, two-treatment, examiner-blind, randomized, four-period crossover design.

•	 40 adult subjects (18–70 years of age) were enrolled and completed the study.

•	 The Rustogi Modification of the Navy Plaque Index (RMNPI) was used to measure pre- and post-
 brushing plaque levels by a trained examiner.

•	 Acclimation Phase: Subjects were given acclimation products, the Oral-B Triumph and Crest Cavity 
 Protection toothpaste with manufacturer’s brushing instructions, and instructed to brush for 3  
 minutes at the site under supervision for their first brushing. Subjects then used the acclimation  
 products in place of their usual products for 2 to 3 days. Subjects switched back to their usual  
 toothbrush but continued to use the acclimation toothpaste 48 hours prior to the start of Period 1  
 (Visit 2). They also continued to use their usual toothbrush and the acclimation toothpaste in between  
 study visits. Subjects refrained from all oral hygiene procedures for 24 hours prior to their  
 appointment and from eating, drinking, chewing gum or smoking for 4 hours prior to the appointment.

•	 Periods 1–4 (at clinic): At Treatment Period 1, subjects were randomized to 1 of 4 treatment sequences. 
 After a pre-brushing plaque examination, subjects brushed with the assigned Oral-B Triumph in  
 Deep clean mode (3 minutes, per manufacturer’s instructions) or as they normally do with the ADA  
 manual toothbrush, according to the randomization schedule. They used the marketed toothpaste  
 under observation unaided by a mirror. A post-brushing plaque examination was conducted. The  
 same procedure was followed for all Periods.  

oral-B triumph Deep Clean Pre-Brush

oral-B triumph Deep Clean Post-Brush

Manual Pre-Brush

Manual Post-Brush

Reference: M Klukowska, J Rooney, P Cunningham, J Grender.

A Digital Plaque Imaging study to evaluate Plaque 
Reduction efficacy of oral-B® triumph®

KeY CLInICAL ResULts
•	 Oral-B® Triumph® resulted in more than two 
 times the plaque reduction at Weeks 1 and 2  
 compared to the reference manual tooth- 
 brush. This difference was statistically signi- 
 ficantly different (p≤0.035).

•	 Oral-B Triumph reported a statistically signi-
 ficant mean percent plaque reduction from  
 baseline after one week (30.3%; p=0.001) and  
 two weeks (17.6%; p=0.048) of brushing. The  
 reference manual toothbrush did not show  
 significant reductions at either time point  
 (p≥0.285). See Figure 1.

•	 Both toothbrushes were well tolerated. No
 adverse events were reported.

Figure 1 - % Plaque Reduction vs. 
Baseline (Using Digital Plaque Imaging)

oBJeCtIVe
To evaluate the plaque reduction of Oral-B Triumph power toothbrush compared to an ADA reference 
manual toothbrush by means of Digital Plaque Image Analysis (DPIA).

stUDY DesIGn
This was a single-center, 2-treatment, open label, parallel 
group, randomized study design. Forty-five subjects 
meeting study entrance criteria completed the trial.
Screening (Visit 1) – A pre-brush digital image was taken 
of each subject’s anterior teeth (Fig. 2). Subjects brushed 
supervised for 2 minutes, according to manufacturer’s 
instructions, with a power brush (D12/EB17) and regular 
fluoride toothpaste. A post-brush DPIA image was taken. 
Subjects showing evidence of overnight plaque with the
ability to brush off some plaque were identified.
Prior to all visits, subjects were instructed to refrain 
from performing all oral hygiene procedures after 11pm 
the night before or the morning of their next scheduled 
visit. In addition, subjects were instructed to refrain from 
eating, drinking, chewing gum or using tobacco for 4 hours 
prior to their next appointment time.

* Difference between groups was statistically significant at
Week 1 (p=0.01) and Week 2 (p=0.035)

Figure 2. Digital plaque imaging 
system
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Acclimation (Visit 2) – Subjects were assigned acclimation products (ADA manual toothbrush and 
regular fluoride toothpaste) and given instructions by the brushing instructor. They brushed twice a 
day for approximately 2 weeks with the products as they normally would.

Baseline (Visit 3) – A pre-brush digital image was taken of the anterior teeth. Subjects brushed under 
supervision using the acclimation products. A post-brush DPIA image was taken. Subjects continued 
using acclimation products until Visit 4.

Product Distribution (Visit 4) – Subjects were randomly assigned to 1 of 2 treatment groups, balanced 
on their prebrush and post-brush plaque percentage coverage captured from their Baseline Visit image, 
gender and age:
•	 Oral-B Triumph (D25/EB25, Procter & Gamble)
•	 ADA Reference Manual Toothbrush, soft

Subjects brushed under supervision, which counted as one of their two daily brushings. They were 
scheduled for the next visit, approximately 1 week later. Subjects were instructed to use their treatment 
products during the 2-week treatment phase.

Week 1 (Visit 5) – A pre-brush DPIA image was taken of their anterior teeth. Subjects brushed under 
supervision, which counted as one of their two daily brushings. Subjects kept their treatment products 
and continued to use them at home for the remainder of the study.

Week 2 (Visit 6) – Subjects returned to the site with their treatment products. A pre-brush DPIA image 
was taken of each subject’s anterior teeth. 

Statistical analyses were based on average percent plaque reduction (Baseline DPIA minus Week 1/
Week 2 DPIA measurement) using an analysis of covariance with plaque coverage at Baseline as the 
covariate.

Reference: Timm HC, Sharma N, Qaqish J, Klukowska M, Grender JM, Rooney JE, Hoke PD,
Cunningham P. J Dent Res 2010; 89 (Spec Iss B): Abstract 1716.

Plaque Removal from a Power Brush with a novel Brush 
Head (oral-B® Precision Clean™)

KeY CLInICAL ResULts
•	 The mean percent plaque reduction from baseline for the power brush with the Oral-B® Precision 
 Clean™ brush head was 87.7% for whole mouth plaque, 79.2% for plaque along the gingival margin,  
 and 97.2% for interproximal plaque. The manual toothbrush showed percent plaque reductions of  
 68.8% for whole mouth plaque, 54.9% for plaque along the gingival margin and 80.5% for interproximal  
 plaque. The mean difference from baseline for all plaque endpoints was statistically significant  
 (p<0.001) for both brushes.
•	 The power brush showed statistically significantly (p<0.001) higher plaque reduction compared 
 to the manual toothbrush for all 3 endpoints. The plaque reduction benefit for the power  
 brush compared to the manual brush was 28.8% for whole mouth plaque, 44.3% for plaque along 
 the gingival margin and 20.7% for interproximal plaque.

•	 Both brushes were well tolerated.

oBJeCtIVe
To assess the plaque removal efficacy of an Oral-B Power Brush handle (Professional Care, D20) with a 
novel brush head (Oral-B Precision Clean, EB20) compared to an ADA reference manual tooth brush.

stUDY DesIGn
•	 This study was a replicate-use, single-brushing, 2-treatment, examiner-blind, randomized, 4-period 
 crossover trial. The Rustogi Modification of the Navy Plaque Index (RMNPI) was used to measure  
 pre- and post-brushing plaque by an experienced examiner. 41 adults meeting study criteria were  
 enrolled.

•	 Subjects were given acclimation products, a power brush {Oral-B® Power brush handle (D20) and 
 brush head (EB17)} and Crest Cavity Protection toothpaste with manufacturer’s usage instructions,  
 and brushed for 2 minutes at the site under supervision. Subjects used acclimation products in place  
 of their usual tooth brush products for 2 to 3 days. Subjects then switched back to their usual  
 toothbrush but continued to use the acclimation toothpaste 48 hours prior to the start of Period 1  
 (Visit 2). They were also told to continue to use their usual toothbrush and the acclimation toothpaste  
 in between study visits. Subjects were reminded to refrain from all oral hygiene procedures for 24  
 hours prior to their next appointment time and to refrain from eating, drinking, chewing gum or  
 smoking for 4 hours prior to their appointment.

•	 At Treatment Period 1, subjects were randomized to 1 of 4 treatment sequences (AABB, BBAA, 
 ABBA, BAAB). Plaque was assessed pre-brushing. Subjects then brushed with their assigned power  
 toothbrush {Oral-B Power Brush handle (D20) with a novel brush head, Oral-B Precision Clean  
 (EB20)} for 2 minutes per manufacturer’s instructions or as they normally do with the ADA manual  
 toothbrush, according to the randomization schedule. They used the marketed toothpaste under  
 observation unaided by a mirror. After brushing, a second plaque examination was conducted.  
 Subjects were rescheduled and reminded to continue to use their usual toothbrush and acclimation  
 toothpaste in between study visits. The same procedures were repeated for the following visits.
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% Plaque Reduction from Baseline

* Difference between groups statistically significantly different (p<0.001)

Reference: Klukowska M, et al.  Am J Dent. 2008 Dec;21(6):346-50.

effect of an oscillating rotating power toothbrush on 
plaque removal and regrowth

oBJeCtIVe
To measure the effectiveness of an oscillating-rotating power toothbrush versus a manual toothbrush.

MAteRIALs AnD MetHoDs 
17 subjects were preliminarily assigned commercial tubes of a standard sodium fluoride dentifrice 
(Crest Cavity Protection, CCP) and an Oral-B® manual toothbrush (P35) with instructions for twice 
a day brushing, morning and evening. Subjects remained on CCP dentifrice for 2 weeks during which 
they were imaged on 6 days (three per week) including daily assessments of morning plaque levels 
before brushing (AM), morning plaque levels post-brushing (PB) and afternoon plaque levels allowing 
for plaque regrowth (PM). Plaque was evaluated using standardized UV imaging techniques [Digital 
Plaque Image Analysis (DPIA) methodology]. At Week 3, subjects replaced their manual brush with an 
oscillating rotating power toothbrush (Oral-B® Triumph) and were supplied with a detailed instruction/
training video to assist in education and compliance with the power brush regimen. Plaque was 
evaluated during Week 3 on three additional days with measures again including AM, PB and PM.  
Plaque results are reported as average plaque area coverage on dentition.

ResULts
Morning plaque levels before brushing (AM) 
 Manual (2 week avg. +/- SD): 18.7 +/- 8.8 
 Power = 10.3 +/- 3.3 (44.9% relative reduction p < 0.05)

Post-Brushing Plaque levels (PG)
 Manual (2 week avg.): 8.5 +/- 4.2
 Power 4.6 +/- 1.9 (45.9% relative reduction p < 0.05); 

Afternoon Plaque levels, regrowth (PM)
 Manual (2 week avg.): 14.9 +/- 6.4; 
 Power = 8.2 +/- 3.1 (45.0% relative reduction p < 0.05).

ConCLUsIon
Use of the oscillating-rotating power toothbrush resulted in significantly lower morning plaque, post-
brushing plaque and afternoon plaque regrowth relative to use of the manual brush. 
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Reference: Williams KB, et al. J Clin Dent. 2008;19(4):154-8.

A study comparing the plaque removal efficacy of an 
advanced rotation-oscillation power toothbrush to 
a new sonic toothbrush. 

oBJeCtIVe
The purpose of this study was to compare the plaque removal efficacy of a control rotation-oscillation 
power toothbrush (Oral-B Triumph) to a sonic-powered toothbrush (Sonicare FlexCare) following a 
single brushing.

MAteRIALs AnD MetHoDs
This study was a randomized, controlled, examiner-blind, two-treatment, four-period crossover design, 
which examined plaque removal with the two toothbrushes following replicate single uses in 48 
subjects. Plaque was scored before and after brushing using the Turesky Modification of the Quigley-
Hein Plaque Index (TMQHPI).

ResULts 
Baseline plaque scores were 2.87 for the sonic toothbrush and 2.85 for the rotation-oscillation 
toothbrush treatment groups. With respect to all surfaces examined, the sonic toothbrush delivered 
an adjusted (via Analysis of Covariance) mean difference between baseline and post-brushing plaque 
scores of 0.95, while the rotation-oscillation toothbrush delivered an adjusted mean difference of 1.06. 
The difference between treatment groups was statistically significant (p = 0.003).  See Table 1. 

Sonicare is a registered trademark of Philips Oral Healthcare, Inc., Snoqualmie, WA, USA

table 1. Plaque Results

 oral-B triumph sonicare FlexCare

Baseline 
(Mean, SD) 2.851 (0.380) 2.873 (0.385)

Post-brushing score
(Mean, SD) 1.783 (0.461) 1.911 (0.471)

Plaque removal score*
(Adjusted mean, SE) 1.060 (0.041) 0.946 (0.041)

ConCLUsIons
The rotation-oscillation toothbrush delivered superior plaque removal by reducing plaque scores, on 
average, 12.1% more than the new sonic toothbrush (p=0.003).

Reference: Stoltze K, et al. J Clin Periodontol. 1994; 21: 86-90

Comparison of a manual and a new electric toothbrush 
for controlling plaque and gingivitis

oBJeCtIVe
The primary objective of this study was to compare the effect of the Braun Oral-B® Plaque Remover 
(D5) with a manual toothbrush (Tandex 40) in controlling plaque and gingivitis, without professional 
instruction of the volunteers.

DesIGn
Parallel group, single blind to investigator.

MAteRIALs AnD MetHoDs
Forty volunteers aged between 18 and 30 years, possessing at least twenty natural teeth, with no 
relevant medical condition, nor having used systemic antibiotics within the three months prior to the 
study were entered.

The volunteers had baseline Gingival Index (löe and Silness) and Plaque Index (Silness and löe) scores 
of at least 1.0.

Following baseline measurement of Gingival Index and Plaque Index, volunteers were allocated to 
either the manual toothbrush (Tandex 40, Bay & Vissing, Copenhagen) or the electric toothbrush 
(Braun Oral-B® Plaque Remover (D5), Braun AG). Volunteers were given a regular toothpaste (Colgate® 
Classic, Colgate, Denmark) and were instructed not to use any other oral hygiene procedure during 
the study.

Volunteers in the electric toothbrush group were shown how to switch on/off and charge the unit and 
were given the manufacturer’s printed instruction. No further instructions were given to either group.

Assessment of Plaque Index and Gingival Index was at one, two and six weeks and at the same time the
gingivae were assessed for toothbrush abrasion.

CLInICAL CoMMent
This study demonstrated that the D5 was superior in controlling plaque and gingivitis compared to the
Tandex 40 (a multi-tufted manual toothbrush) when no professional instruction in oral hygiene was 
given.

There was no incidence of gingival abrasion in either group.

The Braun Oral-B® Plaque Remover (D5) demonstrated safety and superiority to a manual toothbrush 
in a study designed as close as possible to the home use situation.
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ResULts
Thirty-eight of the forty volunteers completed the study.

No gingival abrasion was observed in either group on any occasion. The two groups were essentially
identical at baseline for both Plaque Index and Gingival Index (p>0.05).

At all subsequent examinations the electric toothbrush group had a lower Plaque Index than the manual
toothbrush group. At six weeks the percentage of sites with visible plaque was significantly lower with 
the D5, only 9% approximal plaque compared to 30% with the manual toothbrush.

No decrease in Gingival Index was observed in the manual toothbrush group However, in the electric 
toothbrush group there was a significant decrease compared to baseline. This group also showed a 
significant decrease in Gingival Index between week two and week six.

Bleeding sites also significantly (p<0.05) reduced in the electric toothbrush group, both from baseline 
and versus the manual toothbrush group. Typically the number of bleeding sites at baseline would be 
twenty-one. This reduced to eighteen in the manual toothbrush group and to five in the D5 group.

*indicates statistically significant difference vs. baseline (p<0.05)

Colgate® is a registered trademark of Colgate-Palmolive, New York, NY, USA.

Reference: K Williams, K Rapley, J Haun, P Walters, T He, J Grender, AR Biesbrock. Data published in 
J Clin Dent 2008;19(4):154-8.

Clinical Comparison of two toothbrushes in a single 
Use Plaque Removal study

KeY CLInICAL ResULts
•	 Oral-B® Triumph® had 12.1% higher whole-mouth plaque removal scores than Sonicare® FlexCare, a 
 difference that was statistically significantly different (P=0.003).

•	 Both toothbrushes were well tolerated.

oBJeCtIVe
To evaluate and compare the safety and efficacy of two (2) power toothbrushes in the removal of 
plaque following a single brushing.

MAteRIALs AnD MetHoDs
•	 This was a 2-treatment, examiner-blind, randomized, 4-period crossover design.
 The two treatment groups were:
 – Oral-B Triumph with Floss Action brush head (Procter & Gamble)
 – Sonicare FlexCare Sonic Toothbrush with ProResults standard brush head (Philips)

•	 At study visit 1, consenting subjects who met inclusion/exclusion criteria were given both study 
 toothbrushes and provided with written acclimation phase instructions and a standard dentifrice to  
 use at home. Subjects were asked to use the brushes for at least 10–14 days at home in the following  
 manner: Alternate use of each toothbrush by using the first toothbrush for 2 days and then switching  
 to the other toothbrush for 2 days. Continue alternating use until approximately 23–25 hours prior to  
 the start of the first period (Visit 2). Included with the usage instructions, each subject was given  
 instructions on how to use each brush after being shown how to use them at the site by study staff.  
 Subjects were instructed not to use any other oral hygiene products other than the test product and  
 standard dentifrice during the acclimation period and throughout the study.

•	 Approximately 23 to 25 hours prior to their appointment, subjects discontinued all oral hygiene 
 practices. They were asked to refrain from eating, drinking, chewing gum or smoking for 4 hours prior  
 to their appointment time. Subjects were instructed to bring the kit box back to the clinic at their  
 next visit.

•	 At study visit 2, subjects meeting continuance criteria were examined by two different examiners, 
 one using the Turesky Modification of the Quigley-Hein Plaque Index (TMQHPI) and a second  
 examiner using the Rustogi Modification of the Navy Plaque Index. (Note: RMNPI scores were  
 imbalanced at baseline so these results are not reported.) They brushed for two minutes with their
 assigned toothbrush (one of the brushes used during the acclimation period), according to the  
 manufacturer’s instructions for the assigned toothbrush, in the absence of mirrors, out of the view of  
 the clinical examiners. Brushing was observed by the brushing supervisor. Post-brushing plaque  
 examinations were conducted. The same procedures were followed for Visits 3, 4 and 5. Subjects  
 used their own toothbrush and toothpaste at home between each visit (test product toothbrushes  
 remained at the study site) and brushed as normal.
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•	 A mixed model analysis of covariance (ANCOVA) for a crossover design was applied to the baseline 
 minus two-minute post-brushing differences in average whole-mouth TMQHPI scores in order to  
 assess treatment effects. The wholemouth TMQHPI was the primary outcome variable as stated in  
 the study protocol.

stUDY PoPULAtIon
48 subjects were enrolled in the study; all but one provided complete data. There were 41 females and 
7 males. Subjects’ mean age was 43.5 years.

ResULts
•	 Baseline and adjusted mean whole-mouth TMQHPI plaque removal scores are shown in Table 1. 
 The difference between toothbrushes was statistically significant (P=0.003). For whole-mouth scores,  
 Triumph had an adjusted mean reduction in plaque scores that was 12.1% greater than FlexCare.

•	 There were no adverse events reported during the study.

table 1 . 
Plaque Results

Reference: M. Klukowska, JM Grender, J Rooney, P. Hoke.

A study to Assess Plaque Removal efficacy of two Power 
Brush Heads After six Weeks of Use

oBJeCtIVe
To assess plaque removal efficacy of two power brush heads, Oral-B Precision Clean (EB20) and an 
imitation, store brand refill, after six weeks of use.

stUDY DesIGn
•	 This was a replicate-use, single-brushing, 2-treatment, randomized, 4-period crossover design.

•	 Subjects were 18 years of age or older from a population of demonstrated plaque formers.

•	 Subjects used both treatment products during the study: imitation, store brand power brush head 
 refill and Oral-B Precision Clean (EB20) power brush head refill. Both power brush heads were used  
 with an Oral-B power brush handle (D17U) by subjects for approximately 6 weeks each, followed by  
 a Washout period, making up Home Usage Phase I. Subjects brushed twice a day for 2 minutes per  
 brushing with a standard fluoride dentifrice (Crest Cavity Protection, Procter & Gamble). This was  
 followed by a 4 Period On-Site Usage (single brushing), making up Phase II.

•	 Safety (gingival abrasion) was assessed by a pre- and post-brushing Danser examination at Visits 1–4. 
 Pre- and postbrushing plaque was measured using the Turesky Modified Quigley-Hein Plaque Index  
 (TQHPI) at Visits 5–8.

•	 Prior to Visits 1–3, subjects were instructed to abstain from brushing and performing any oral hygiene 
 12 hours prior to the visit and to abstain from eating, drinking, chewing gum and using tobacco 4  
 hours prior to their appointment time. Only small sips of water were permissible up to 45 minutes  
 prior to the appointment. The same instructions were given prior to Visits 5–8, except subjects  
 refrained from oral hygiene 24 hours prior to the visit.

KeY CLInICAL ResULts
•	 The Oral-B® Precision Clean brush head reported statistically significantly greater plaque 
 reduction versus the imitation, store brand brush head for whole mouth plaque (23.4%), inter- 
 proximal plaque (30.1%) and plaque in mid-tooth regions (13.0%), all p<0.001.

•	 Relative to baseline, after 6 weeks of use Oral-B Precision Clean reduced whole mouth plaque by 
 47.4%, interproximal plaque by 43.1% and plaquein mid-tooth regions by 57.5%. Plaque reductions 
 after six weeks of use for the store brand brushhead were 39.1%, 33.7%, and 51.9% for the  
 3 measures, respectively. All differences versus baseline were statistically significant for both  
 brushes (p<0.001).

•	 Both brushes were well tolerated and there were no statistical differences in the number of small, 
 medium or large lesions according to the Danser index.
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Fig. 1 - Percent improvement in plaque reduction using 
an oral-B brush head vs store brand brush head

study schedule

Reference: Biesbrock AR, et al.  Am J Dent. 2008;21:185-188

Plaque removal efficacy of an advanced rotation-
oscillation power toothbrush versus a new sonic 
toothbrush

ConCLUsIon
Oral-B Triumph was significantly more effective in plaque removal after a single two minute brushing 
than Sonicare FlexCare.  This advantage was clear not only for whole-mouth plaque but also for tooth 
surfaces along the gingival margin and interproximal surfaces.

oBJeCtIVe
To evaluate the plaque removal efficacy and safety of an advanced rotation-oscillation power toothbrush 
relative to a sonic toothbrush.

MAteRIALs AnD MetHoDs
This study used a randomized, examiner-blind, two-treatment, replicate use single brushing, four-
period, four-sequence crossover design. Subjects received both toothbrushes (Oral-B Triumph and 
Sonicare FlexCare) and a standard dentifrice from the study site and used each toothbrush at home 
during an acclimation phase prior to their plaque measurement visits. After abstaining from all oral 
hygiene for 24 hours, subjects returned to the study site and were assessed with the Rustogi Modified 
Navy Plaque Index. They then brushed for 2 minutes with their first randomly-assigned toothbrush and 
post-brushing plaque scores were recorded. This procedure was followed for three additional study 
visits, with subjects using their normal at-home toothbrush and dentifrice for the 2- to 5-day washout 
periods between visits. Subjects always abstained from all oral hygiene for 24 hours prior to their visits.

ResULts                                                                                                                            
Forty-five subjects completed the study. Both brushes were found to be safe and both significantly 
reduced plaque after a single brushing. Oral-B Triumph was statistically significantly (p < 0.0001) more 
effective in plaque removal than Sonicare FlexCare for whole mouth plaque scores, gingival marginal 
plaque scores and interproximal plaque scores. Compared to Sonicare FlexCare, the adjusted mean 
plaque reduction scores for Oral-B Triumph were 21.1%, 23.7% and 22.2% greater for whole mouth, 
marginal and interproximal areas, respectively.

Sonicare is a registered trademark of Philips Oral Healthcare, Inc., Snoqualmie, WA, USA
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Reference: Biesbrock AR, et al.  J Clin Dent. 2007; 18:106-111. 

Clinical evaluations of plaque removal efficacy: an 
advanced rotating-oscillating power toothbrush versus 
a sonic toothbrush

ConCLUsIon
Oral-B Triumph with its rotation-oscillation action was significantly more effective in single-use plaque 
removal than Sonicare Elite 7300 with its side-to-side sonic action when fitted with either a standard 
or a compact brush head.

oBJeCtIVe
To assess the safety and plaque removal efficacy of Oral-B Triumph (rotating-oscillating power toothbrush) 
versus Sonicare Elite 7300 (a sonic toothbrush) with either a standard or compact brush head.

MAteRIALs AnD MetHoDs
Two studies used a randomized, examiner-blind, two-treatment, crossover design. 
In Study 1, subjects were instructed to use their first randomly assigned toothbrush for five to seven 
days and then, after abstaining from all oral hygiene for 24 hours, were assessed with the Rustogi, et al. 
Modified Navy Plaque Index. They then brushed for two minutes and post-brushing plaque scores were 
recorded. Subjects were assigned to the alternate toothbrush and the procedures were repeated. In 
Study 2, subjects alternated using both brushes for approximately 10 days, then had four study visits 
three to four days apart (some variability based on patient scheduling). In Study 1, Oral-B Triumph with 
a FlossAction brush head and Sonicare Elite 7300 with a full-size, standard head were compared in a 
two-treatment, two period crossover study. Study 2 compared Oral-B Triumph with a FlossAction brush 
head and Sonicare Elite 7300 with a compact head in a two-treatment, four-period crossover study.

ResULts
Fifty subjects completed Study 1 and 48 completed Study 2. All brushes were found to be safe 
and significantly reduced plaque after a single brushing. In Study 1, Oral-B Triumph was statistically 
significantly (p < 0.001) more effective in plaque removal than Sonicare Elite 7300 with the full-size 
brush head: whole mouth = 24% better, marginal = 31% better, approximal = 21% better. In Study 2, 
Oral-B Triumph was statistically significantly (p < 0.001) more effective than Sonicare Elite 7300 with 
the compact brush head: whole mouth = 12.2% better, marginal = 14.6% better, approximal = 12% better. 
See Figure 1.

Sonicare is a registered 
trademark of Philips 

Oral Healthcare, Inc., 
Snoqualmie, WA, USA

Reference: J. Strate, M.A. Cugini, P. Warren, J.G. Qaqish, H.J. Galustians, N.C. Sharma. Int Dent J 2005; 55: 151-156.

A Comparison of the Plaque Removal efficacy of two 
Power toothbrushes: oral-B Professional Care series 
versus sonicare elite

oBJeCtIVe
To compare the safety and plaque removal efficacy of an oscillating-rotating toothbrush (Professional 
Care Series, D17u, Oral-B laboratories, PCS) versus a high frequency toothbrush (Sonicare Elite, Philips 
Oral Healthcare, SE).

stUDY DesIGn
This study was a randomized, examiner-blind, two-treatment, two-period crossover design involving 
61 subjects who were currently power brush users.  Subjects were asked to refrain from oral hygiene 
procedures for approximately 24 hours prior to the study. After an oral tissue examination, subjects 
with pre-brushing whole mouth mean plaque scores – 0.60, measured by the Rustogi modified Navy 
Plaque Index, were randomly assigned to a treatment sequence (PCS:SE or SE:PCS). 
Subjects then brushed with their assigned toothbrush for 2 minutes using a commercially available 
dentifrice.  Oral tissues were then re-examined by an examiner, who was blinded to the treatment 
sequence; post-brushing plaque scores were recorded. 
After a brief washout period, the above procedures were repeated using the alternate toothbrush. 
Mean plaque reductions were analyzed for treatment differences using an analysis of variance.   

KeY CLInICAL ResULts
efficacy:  While both the Oral-B Professional Care Series oscillating-rotating toothbrush and the 
Sonicare Elite high frequency toothbrush significantly reduced plaque levels after a single brushing 
(p< 0.0001), the Oral-B Professional Care Series oscillating-rotating toothbrush was significantly more 
effective than the high frequency toothbrush in both whole mouth plaque removal and in reducing 
plaque from marginal, buccal, lingual and approximal surfaces (ANOVA, p < 0.0001).  Whole mouth 
plaque was reduced by 88% versus 61% and approximal plaque by 97% versus 73% for the oscillating-
rotating and high frequency toothbrushes, respectively.  (See Figure 1).

Based on findings of this single-use clinical evaluation, the action of the oscillating-rotating power 
toothbrush is more effective at removing plaque than a high frequency power toothbrush.

safety: There was no evidence of hard or soft tissue trauma after a single-use of either toothbrush. 

Fig 1. Percentage plaque removal after single use of two 
electric toothbrushes 

*Oscillating-rotating brush 
significantly better than 
high frequency brush 
(p≤0.0001) for all sites.
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Reference: Sharma NC, et al. Am J Dent. 1998; 11: S29-S33

A comparison of two electric toothbrushes with 
respect to plaque removal and subject preference

oBJeCtIVe
To compare the Braun Oral-B® 3D Plaque Remover with that of the Sonicare® electric toothbrush with 
respect to safety, plaque removal efficacy and subject preference.

DesIGn
Randomized, split-mouth, post-brushing, single-blind to the investigator.

MAteRIALs AnD MetHoDs
Forty-four subjects (M = 18, F = 26), with a mean age of 36.6 years (range, 22-60 years), were recruited to 
the trial. They were all in good general health, with a minimum of 20 scorable teeth (not including 3rd 
molars, teeth with bridges, crowns or implants). Exclusion criteria included pocket depths > 5 mm, and 
current use of an electric toothbrush.

At an initial visit, subjects received a baseline oral soft tissue examination and were instructed in the 
use of both the Braun Oral-B® 3D Plaque Remover and Sonicare® Plus toothbrushes. Subjects used 
each device twice daily on alternate days over a 4-week practice period and were re-evaluated for 
brushing technique after 2 weeks of this practice period. Subjects then abstained from any form of 
oral hygiene for 48 hours, after which two quadrants of the mouth (Q1 and Q3 or Q2 and Q4) were 
each randomly assigned to be cleaned with one of the devices. Subjects brushed under supervision 
for 2 minutes, using each toothbrush for 60 seconds (30 seconds per quadrant). Plaque was assessed 
and oral soft tissues were examined for safety before and after brushing. Plaque was evaluated after 
using a disclosing solution and recorded as the presence or absence of plaque in 9 areas of each tooth, 
as specified in a refinement of the Modified Navy Plaque Index. To avoid carry-over effects, surfaces 
scored for both maxillary and mandibular central incisors were excluded from the analyses. All clinical 
measurements were made by one examiner. At the end of the test period, subjects were asked to 
complete a product evaluation questionnaire.

The plaque reduction efficacy of the toothbrushes was calculated by subtracting the post-brushing 
Mean Plaque Index (MPI) from the pre-brushing MPI. The two toothbrushes were compared by 
performing a paired t-test on the pre- and post-brushing difference scores.

ResULts
Both the Braun Oral-B® 3D Plaque Remover and the Sonicare® toothbrush were found to be safe and 
to effectively remove plaque, the reduction from pre- to post-brushing plaque scores being statistically
significant in both groups, for all sites (p=0.001). A comparison of the two toothbrushes, however, revealed 
that the 3D was consistently more effective than the Sonicare® toothbrush, the difference in all cases 
being statistically significant (p=0.001). For all sites combined, the 3D reduced the plaque index by 67% 
from 0.67 to 0.22, compared with a reduction of 50% from 0.68 to 0.34 with the Sonicare® toothbrush. 
For approximal sites, the 3D removed 87% of plaque compared with 68% for Sonicare®. The greatest 
difference between the two brushes was observed at marginal sites where the 3D reduced plaque 
by 43% compared with 23% for Sonicare®. Evaluation of subject attitudes to the two toothbrushes 
revealed a clear preference for the 3D, with 88% preferring the 3D over Sonicare® (p=0.001). Out of a 
total of 15 product characteristics, subjects expressed a statistically significant preference for the 3D 
in 12 cases.

* Significant advantage in favour of the 3D, (p=0.001)

Sonicare® is a registered trademark of Philips Oral Healthcare, Snoqualmie, WA, USA.

CLInICAL CoMMent
This study is in agreement with the results from other studies which have shown the superiority of the 
Braun Oral-B® range of electric toothbrushes over the Sonicare® toothbrush. With respect to plaque 
removal, the new Braun Oral-B® 3D Plaque Remover was found to be significantly more efficient than 
Sonicare® at all sites evaluated. This study used the Modified Navy Plaque Index to assess plaque, as 
this index allows the efficiency of a brush at different sites on the tooth surface to be more readily 
compared. The results confirm the efficacy of the 3D at approximal sites where it was anticipated that 
the additional pulsating action of the 3D would lead to greater efficacy. At these hard to reach sites the 
3D removed almost 30% more plaque than the Sonicare® toothbrush. The study also confirmed the 
clear preference that subjects have for the Plaque Remover, with 88% preferring the 3D over Sonicare® 
Plus. This finding may be important with respect to long-term compliance.
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Reference: Van der Weijden GA, et al. J Clin Periodontol. 1996; 24: 1-5

Comparison of an oscillating/rotating toothbrush and 
a ‘sonic’ toothbrush in plaque removing ability. A pro-
fessional toothbrushing and supervised brushing study

oBJeCtIVe
The purpose of this study was to compare the plaque-removing efficacy of the Braun Oral-B® Plaque 
Remover (D7) and the Sonicare® toothbrush, when brushing was carried out professionally and by 
tutored subjects. In addition, patient preference for the two toothbrushes was evaluated.

DesIGn
This was a randomized, parallel-group, post-brushing study, single-blind to the investigator.

MAteRIALs AnD MetHoDs
Thirty-five healthy volunteers with six or more natural teeth per quadrant were enrolled into the study. 
Each subject received the Braun Oral-B® Plaque Remover (D7), and the sonic electric toothbrush, with 
instructions to use the brushes on alternate days for a period of two weeks. Subjects were asked to 
abstain from using any oral hygiene procedures for 24 hours before all assessments.

When subjects returned, the amount of dental plaque on the vestibular, lingual, mesial and distal 
surfaces of each tooth was assessed by the Silness and löe plaque index. In the first phase of the 
study, the subjects teeth were professionally brushed by a second examiner for a total of two minutes, 
brushing two quadrants at random with one study brush and the remaining two quadrants with the 
other brush. The amount of plaque was then measured again at each site. Subjects were then given 
professional oral hygiene instruction in plaque removal.

Four weeks later, in the second phase of the study, plaque was measured before and after the subjects
brushed their own teeth for two minutes, brushing two quadrants at random with one study brush and 
twoquadrants with the other brush.

At the end of the study, subjects were allowed to keep whichever brush they preferred and were asked 
to complete a questionnaire which explored their preferences.

ResULts
Brushing with the Braun Oral-B® Plaque Remover (D7) removed significantly more plaque than 
brushing with the Sonicare® toothbrush (p<0.05). This was true when the brushing was carried out 
both professionally, and by the subject after tutoring. The D7 was significantly more efficient than the 
Sonicare® at all the evaluated mouth sites with tutored brushing.

The majority (97%) of the subjects preferred the Braun Oral-B® Plaque Remover (D7) to the Sonic 
toothbrush, the D7 receiving significantly higher scores for enjoyment, sound, vibration and a feeling of
cleanliness (p<0.001).

Sonicare® is a registered trademark of Philips Oral Health, Snoqualmie, WA, USACLInICAL CoMMent
This post-brushing study demonstrated that the Braun Oral-B® Plaque Remover (D7) was more effective 
in removing supragingival plaque than the Sonicare® toothbrush.

Despite tutoring, subjects did not remove plaque quite as effectively as the professional examiner, 
particularly at the back of the mouth. The advantage in favour of the D7 was, however, present under 
both brushing conditions.

With any toothbrush, overall efficacy is related to compliance, and subjects must be prepared to brush 
their teeth regularly for a sufficient duration of time. The fact that 97% of subjects in this study preferred 
using the D7 to the Sonic toothbrush, is therefore an important finding.
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A comparative study of oscillating/rotating electric 
toothbrushes and sonicare® for plaque removing 
efficacy in relation to toothbrushing duration

oBJeCtIVe
The primary objective of this study was to investigate plaque removal with the Braun Oral-B® Plaque 
Remover (D7), the Braun Oral-B® Ultra Plaque Remover (D9), and the Sonicare® toothbrush, in relation 
to duration of toothbrushing.

DesIGn
Randomized, two-part study in which the first part was parallel-group and the second part was a 3-way 
crossover design.

MAteRIALs AnD MetHoDs
In the first part of the study, 24 volunteers abstained from oral hygiene procedures for 48 hours prior 
to each assessment. The amount of dental plaque at six tooth sites was then assessed by the Silness 
and löe plaque index. The subjects’ teeth were professionally brushed by a second examiner using 
either the Braun Oral-B® Plaque Remover (D7), the Braun Oral-B® Ultra Plaque Remover (D9), or the 
Sonicare® electric toothbrush. Each brush was randomly assigned to a quadrant for the duration of this 
part of the study and the order in which the quadrants were brushed was randomized. After brushing, 
the amount of plaque was re-assessed. Toothbrushing was carried out for four time periods, 15, 30, 40 
and 60 seconds per quadrant; i.e. between 1 and 4 minutes for the whole mouth. No toothpaste was 
used in this phase of the study.

In the second part of the study, 54 volunteers were randomly assigned to receive one of the three 
brushes after a single oral prophylaxis. Subjects were given brief instructions according to the 
manufacturer’s instructions and asked to use the brush at home for at least 2 minutes every day with 
Zendium toothpaste over a 2-week period. They abstained from brushing for 48 hours before coming 
for assessment. At the assessment, a randomly chosen quadrant was brushed by the subject for a time 
corresponding to a wholemouth brushing time of 1, 2, 3 and 4 minutes. Plaque was assessed pre- and 
post-brushing at the six tooth sites. Subjects were then assigned to their next brush and the procedure 
repeated.

Sonicare® is a registered trademark of Philips Oral Healthcare, Snoqualmie, WA, USA.CLInICAL CoMMent
This two-part, post-brushing study demonstrated that when brushing was carried out professionally, 
the Braun Oral-B® Plaque Remover (D7) and the Braun Oral-B® Ultra Plaque Remover (D9) were 
significantly more effective in removing plaque than the Sonicare® toothbrush, irrespective of brushing 
time.

This difference in favour of the D7 and D9 was less apparent when subjects brushed their own teeth, 
with a statistically significant difference only being apparent at two minutes.

For all three toothbrushes, it can be seen that most plaque is removed within the first two minutes.

ResULts
Increasing the duration of brushing was found to increase the amount of plaque removed by all the 
brushes. With professional brushing, the D7 and D9 removed more plaque than the Sonicare® at all four 
time periods. For the D9 these differences were all statistically significant (p<0.05, Wilcoxon test) and 
for the D7 they were significant at all time periods except 4 minutes.

When subjects brushed their own teeth, the D7, the D9 and the Sonicare® toothbrush were generally 
equivalent with respect to plaque removal, except at 2 minutes when the D7 and D9 were found to be 
more effective (p<0.05). This difference was largely due to significantly greater plaque removal from 
approximal surfaces.
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A Comparative Clinical study: Plaque Removal efficacy 
of an oscillating/ Rotating Power toothbrush versus an 
Ultrasonic toothbrush

oBJeCtIVe
To compare the safety and plaque removal efficacy of an oscillating-rotating toothbrush (Professional 
Care Series, D17u, Oral-B laboratories, PCS) versus a high frequency toothbrush (Sonicare Elite, Philips 
Oral Healthcare, SE).

MAteRIALs AnD MetHoDs
•	 Two-treatment, examiner-blind, randomized, 4-period crossover design evaluating two power brushes:
 1. Oral-B Professional Care 9000 Triumph, an oscillating/rotating/pulsating power toothbrush
 2. Ultreo sonic toothbrush with ultrasound waveguide

•	 Subjects used each brush twice during the study. Subjects were asked to refrain from all oral hygiene 
 procedures for 23-25 hours prior to their appointment and to refrain from eating, drinking or smoking  
 for 4 hours prior to their appointment.

•	 At Visit 1, 25 subjects who were enrolled in the study received both toothbrushes along with written 
 acclimation phase instructions. Subjects were provided with a standard fluoride gel toothpaste  
 (Crest® Cavity Protection) to use at home. During the 6-day acclimation phase, subjects used one  
 brush for 3 days then the alternate brush for 3 days.

•	 At Visit 2, subjects who met continuance criteria swished with red disclosing solution to disclose 
 plaque, then received a baseline plaque exam by two experienced examiners, one using the Turesky 
 Modification of Quigley-Hein Plaque Index (TMQHPI) and the other using the Rustogi Modification  
 of Navy Plaque Index (RMNPI). Subjects were instructed to brush for 2 minutes with their randomly  
 assigned brush and the marketed gel toothpaste unaided by access to a mirror. The site supervisor  
 dispensed the gel and also monitored brushing.

•	 After brushing, subjects again swished with red disclosing solution to disclose plaque. Post-brushing 
 plaque examinations were performed by both examiners.

•	 The same procedure was followed for Visits 3, 4 and 5 with an approximate 2-day washout period 
 between visits. Subjects used their own toothbrush during the washout.

•	 A mixed model analysis of covariance (ANCOVA) for a crossover design was applied to the baseline 
 minus two-minute post-brushing differences in average TMQHPI whole-mouth plaque scores to  
 assess treatment effects. Secondary analyses of average whole-mouth RMNPI scores, average  
 gingival margin RMNPI scores and average interproximal RMNPI scores were performed using the  
 ANCOVA method described above. All comparisons were two-sided at the 0.05 level of significance.

ResULts
•	 24 subjects were included in the statistical analysis; 20 females and 4 males. Mean age was 44.0 
 years. Baseline plaque scores were balanced using TMQHPI and RMNPI.

•	 tMQHPI
 Adjusted mean whole mouth plaque removal (baseline minus post-brushing) scores were 0.604 for  
 Triumph and 0.488 for Ultreo. This difference (p=0.0001) represents a 23.9% greater adjusted mean  
 reduction for Triumph versus Ultreo.

•	 RMnPI
 Triumph also showed statistically significantly (p<0.0001) more plaque reduction using RMNPI: 16.3%  
 greater for all surfaces; 14.2% greater along the gingival margin; and 25.1% greater at interproximal  
 sites.

•	 Both brushes were well-tolerated; no adverse events were reported.  

KeY CLInICAL ResULts
•	 Oral-B® Triumph® provided statistically significantly greater whole mouth plaque reduction versus 
 Ultreo® based on the Turesky Modified Quigley-Hein Plaque Index (p=0.0001) and the Rustogi  
 Modified Navy Plaque Index (p<0.001).

•	 Triumph showed 23.9% greater plaque reduction based on TMQHPI and 16.3% greater plaque 
 reduction using RMNPI.

Plaque Removal
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A laboratory and clinical investigation comparing two 
oscillating/rotating electric toothbrushes

oBJeCtIVe
The aim of this investigation was to compare the efficacy of the Philips/Jordan HP 735® electric 
toothbrush with the Braun Oral-B® Ultra Plaque Remover (D9) in a laboratory and a clinical study.

DesIGn
laboratory study: Cross-over with respect to typodonts and brushheads. Clinical study: Splitmouth, 
single-blind, randomised.

MAteRIALs AnD MetHoDs
laboratory study: The removal of plaque substitute from artificial teeth on upper and lower typodonts 
was evaluated using a robot brushing system. Typodonts were mounted onto the robot system and 
the teeth were cleaned by the robot for 2 minutes (1 minute upper and 1 minute lower typodont) at a 
brushing force of 1.8 - 2.0 N. After each 2-minute brushing cycle, plaque substitute remaining on the 
typodonts was measured by means of a computerised analysing system. The percentage of plaque 
substitute removed was calculated for all surfaces combined (buccal, lingual and occlusal) and for 
gumline and approximal sites. Each toothbrush was tested 10 times, a new brushhead being used for 
each test. Clinical study: A total of 23 subjects (non-dental students) with at least 24 natural teeth and 
periodontal probing depths of less than 5 mm, were included in the study. Subjects were trained in the 
use of the two toothbrushes. All subjects in the study received a single oral prophylaxis and were asked 
not to brush their teeth for 48 hours prior to their appointment.
Plaque was scored using the method of Silness & löe, at 6 sites per tooth. Subjects in the study then
brushed two randomly selected contra lateral quadrants with their first assigned brush for 60 seconds,
followed by the opposing 2 quadrants for a further 60 seconds with the second brush. After brushing, 
plaque scores were re-evaluated and the percentage plaque reduction was calculated.

ResULts
The laboratory phase of this investigation showed that for all surfaces combined, there was no significant
difference in the mean removal of plaque substitute by the two brushes. At vestibular and approximal 
vestibular surfaces, however, the D9 was significantly more effective. The clinical phase of the 
investigation confirmed the results obtained with the robot. Although both the D9 and the HP 735® 
effectively removed plaque, the D9 was found to be significantly more effective than the HP 735®, 
especially at approximal surfaces. The mean overall score for plaque before brushing was 1.88 in both 
groups. Following brushing, the HP 735® was found to have reduced whole mouth plaque scores by 
66%, compared with 74% for the D9. The 8% difference between the two brushes was statistically 
significant (p=0.03). As shown in the figure, further analysis revealed that the significant difference in 
favour of the D9 was mainly due to plaque removal from approximal sites. It was concluded that the 
Braun Oral-B® Ultra Plaque Remover (D9) was more effective in terms of plaque reduction, both for the 
whole mouth and for approximal sites than the Philips/Jordan HP 735® toothbrush.

* Statistically significant difference in favor of the D9, p<0.05

CLInICAL CoMMent
Thorough plaque control is an essential factor in the prevention of gingivitis and the treatment of 
periodontal diseases. In particular, plaque at approximal and interdental sites is known to be associated 
with the development of localised gingivitis. Although some electric toothbrushes can be more effective 
than manual brushes in removing plaque, approximal surfaces, particularly at the back of the mouth, 
remain the most difficult to clean. In order to enhance plaque removal from these surfaces, the HP 
735® has an independently moving “active tip” in addition to the round oscillating/rotating brushhead. 
Despite this feature, the results of this investigation clearly show that the Braun Oral-B® Ultra Plaque 
Remover (D9) is more effective than the Philips/Jordan HP 735®, particularly at approximal surfaces.
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toothbrushing Force in Relation to Plaque Removal

oBJeCtIVe
this 2 part study was designed to:
1. Examine the relationship between brushing force and plaque removal efficacy comparing a regular 
manual toothbrush with the Oral-B Plak Control electric toothbrush in a professional brushing model; 
and

2. Evaluate the habitual brushing force which individuals use with various toothbrushes.

stUDY DesIGn
Part 1
test regimen: Twenty (20) subjects participated in this phase of the study.  All subjects received a 
single oral prophylaxis, which was followed by 5 experiments which differed solely with respect to 
toothbrushing force.
Prior to each experiment, subjects were asked to refrain from oral hygiene for at least 24 hours, after 
which the amount of dental plaque was evaluated by the examiner using the Silness and loe Plaque 
Index.
The brushes studied were a regular manual toothbrush (Colgate Diamond Head) and an electric 
toothbrush (Braun/Oral-B Plak Control®).

Brushing was carried out in a split mouth design using both types of brushes: regular manual toothbrush 
and electric toothbrush. Each subject’s mouth was brushed for 2 minutes (30 seconds for each quadrant) 
without use of dentifrice by a dental hygienist.  The 1st and 3rd quadrants or the 2nd and 4th quadrants 
were brushed with 1 toothbrush and the 2 remaining quadrants with the other. The same quadrants 
were used for each brush throughout the study to take into account for individual variations in arch 
anatomy. The brushing force differed by experiment. The force used for brushing 1 through 5 was  100, 
150, 200, 250 or 300g, respectively. 

Key evaluation: After brushing, the amount of remaining dental plaque was again assessed by the 
examiner using the Silness and loe Plaque Index.

Part 2
test regimen: Twenty (20) subjects, all of whom were selected on the basis of being “good brushers” 
(plaque score at screening < 25%), participated in this 4-way cross-over design study.
Three (3) electric toothbrushes - Rotadent, Interplak and Oral B Plak Control - were compared to a 
regular manual toothbrush.
At baseline, each subject randomly received one of the 4 brushes.
After three weeks of at-home brush usage, subjects were asked to refrain from brushing for at least 24 
hours prior to the scoring phase of the experiment. 
The plaque (Turesky modification of the Quigley & Hein Plaque Index) was scored, after which the 
subjects brushed their teeth for 2 minutes (30 seconds per quadrant) with the regular fluoride dentifrice 
and the assigned toothbrush which was equipped with a strain gauge to register the brushing force.
A computer set-up was used to measure and calculate the mean brushing force used by each subject.

Key evaluation: After brushing, the amount of remaining plaque was again assessed using the Turesky 
modification of the Quigley & Hein plaque scoring method.

KeY CLInICAL ResULts
Part 1 (Relationship of toothbrushing force and efficacy – professional brushing)
•	 Results of this study show that when brushing force is increased, both the Oral-B® Plak Control 
 electric toothbrush and a manual brush remove increasing levels of plaque. See Figure 1. 

•	 The Oral-B Plak Control electric brush removed more plaque than the manual brush at all force 
 levels tested, with the exception of the highest force used (300 g).

Part 2 (Habitual toothbrushing force – individual brushing)
•	 The results show that considerably less force is used with any of the electric brushes tested 
 (Rotadent®, Interplak® or Oral-B) compared to use of a manual brush, although no significant relation  
 between brushing force and plaque removal was demonstrated for any of the brushes included in the  
 study. See Figure 2.

Fig 1. Percent plaque removal 
relative to brushing force 
(brushing by dental hygienist)

Fig 2. Mean brushing force used, 
and resulting level of plaque 
removal (brushing by subjects)



96 97

Reference: Van der Weijden GA, et al. J Clin Periodontol. 1995: 22; 648-652

Comparison of two electric toothbrushes in plaque 
removal ability. Professional and supervised brushing

oBJeCtIVe
The primary objective of this study was to compare plaque removal with the Braun Oral-B® Plaque 
Remover (D7) and the Philips HP 500 during professional and supervised brushing. A secondary 
objective was to compare the brushing force used with the D7 with that of the HP 500 which features 
a device to limit the force applied.

DesIGn
This was a professional and supervised post-brushing study that was randomized parallelgroup, and 
single-blind to the investigator.

MAteRIALs AnD MetHoDs
Thirty-five volunteers were recruited to the study. Each subject received a Braun Oral-B® Plaque 
Remover (D7) and a Philips HP 500 electric toothbrush and was asked to use each brush on alternate 
days. A week later, subjects abstained from oral hygiene procedures for 48 hours and the amount of 
plaque on each of six tooth surfaces was assessed by the Silness and löe Plaque Index.

An examiner then brushed two mouth quadrants at random with one of the brushes and the remaining 
two quadrants with the other brush, for 30 seconds per quadrant. The amount of plaque was re-
evaluated postbrushing by the Silness and löe Plaque Index and the Quigley-Hein Plaque Index.

The subjects were then given professional oral hygiene instruction, shown any remaining plaque and 
given instruction in how to remove it. Three weeks later, plaque removal was again assessed before 
and after brushing. On this occasion, the subjects brushed their own teeth under supervision. Finally, 
subjects brushed their teeth again while the brushing force was measured. At the end of the study, 
subjects were allowed to keep whichever brush they preferred.

ResULts
During both professional and supervised brushing, the Braun Oral-B® Plaque Remover (D7) removed 
significantly more plaque than the Philips HP 500 electric toothbrush (p<0.05). On the combined 
assessment of six sites, a 15% difference was seen with professional brushing and a 10% difference with 
supervised brushing in favour of the D7.

A mean force of 173g was used with the D7 compared with 175g for the HP 500. Despite the force-
limiting device in the Philips HP 500, a maximum value of 803g was recorded, compared with 681g for 
the D7.

The majority of subjects (26/35) preferred the Braun Oral-B® D7 to the Philips HP 500.CLInICAL CoMMent
The Braun Oral-B® D7 was shown to be significantly more effective at plaque removal than the HP 500 
and was preferred by the majority of study participants.
Excessive use of force during brushing can lead to both hard and soft tissue abrasion, and the Philips 
toothbrush has a force limiting mechanism that clicks at 350 g to warn the user that excessive force is 
being used. The results of this study show that despite this mechanism, excessive force was used by 
volunteers in the Philips group, and that overall there was no difference between the two groups. It is 
important to note that the force applied in both groups was less than that normally observed with a 
manual toothbrush.
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A Comparative study of electric toothbrushes for 
the effectiveness of Plaque Removal in Relation to 
toothbrushing Duration

oBJeCtIVe
To evaluate the plaque removing efficacy of 4 different toothbrushes as a function of toothbrushing 
duration.

stUDY DesIGn
test regimen: Twenty (20) subjects participated in this study. The study was divided in five experiments 
which differed only in respect to the brushing time. 
Prior to each experiment subjects were asked to refrain from oral hygiene for at least 24 hours, after 
which the amount of dental plaque was evaluated by the examiner using the Silness and löe Plaque 
Index.
Four brushes (manual brush, Blend-a-Dent®, Oral-B® Plak Control and Interplak®) were tested in each 
subject, and each brush was assigned to a quadrant in random order.  The brushing time varied by 
experiment. The time used for brushing 1 through 5 was 7.5, 15, 30 45 and 90 s per quadrant, respectively.  
This study focused on the plaque removing ability of each toothbrush; therefore, no toothpaste was 
used throughout the study.

Brushing control: A single investigator brushed the teeth of all subjects for the prescribed duration in 
each of the 5 experiments. 

Key evaluation: The Silness and löe Plaque Index was used to assess the amount of dental plaque 
present at 6 sites around each tooth investigated both before and after brushing. 

KeY CLInICAL ResULts
•	 The plaque removal efficacy of the evaluated brushes increases with duration of brushing time, and 
 it differs among brushes. 

•	 The majority of the brushing effect is reached after 30 s of brushing each quadrant. 

•	 All brushes tested showed an increase in plaque reduction efficacy as brushing times were increased 
 from 7.5 seconds to 90 seconds per quadrant; with reductions of 40-75% (manual brush), 45-82%  
 (Blend-a-Dent®; conventional electric brush), 51-94% (Oral-B® Plak Control, D5) and 64-92%  
 (Interplak®) measured over the range of times tested. See Figure 1.

•	 While the Interplak brush removed significantly more plaque than the other brushes after 7.5 seconds 
 of brushing, the Interplak and Oral-B Plak Control brushes were equally effective at removing plaque  
 over the 15– 90 second brushing intervals. 

•	 Interplak and Oral-B Plak Control brushes were significantly more effective than the other brushes 
 tested at all of the experimental time points. The difference in performance was primarily due to a  
 greater ability to remove plaque from the interproximal areas, as brushing for 30 seconds or more  
 with any of the 4 brushes removed about 90% of the plaque from vestibular and lingual tooth  
 surfaces.

Fig 1. Mean plaque reductions (percent) at each time 
interval tested (per quadrant)

*Interplak removed sig more plaque than the other 3 brushes.   
** Interplak and Oral-B Plak Control were equally effective and significantly more effective 
than the manual and blend-a-dent brushes. 
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Plaque Removal by Professional electric toothbrushing 
Compared with Professional Polishing

Brushing and polishing were performed during a 15 minutes session in absence of the examiner to retain 
blindness of the study.

Brushing procedures: Electric toothbrushing was carried out carefully using proper and consistent 
techniques, following the contour of the teeth and turning the brush head separately in the direction of 
the mesial and distal aspect of each tooth in each approximal space.
After completion of the brushing/polishing phase, each subject’s teeth were re-evaluated by the 
examiner for the amount of dental plaque remaining.

Key evaluation: The Silness and löe Plaque Index was used to assess the amount of dental plaque 
present at 6 surfaces around each tooth both before and after brushing. 

statistical evaluation: Brushes were compared using the Mann-Whitney test.

oBJeCtIVe
This parallel, three-treatment, examiner-blind study was designed to compare the results of professional 
brushing with the Oral-B 3D Excel (D17/EB17) electric toothbrush to a professional tooth polishing.

stUDY DesIGn
Ninety (90) manual brush users participated in this study.  Prior to enrollment, all subjects received a 
single oral prophylaxis and tooth polishing, to remove plaque and calculus so that all participants began 
the study with equally clean teeth.
Subjects were asked to refrain from oral hygiene for at least 48 hours prior to a follow-up appointment 
that occurred approximately 4 weeks after the initial prophylaxis and polishing. During the baseline 
study examination, subjects were evaluated by the examiner for the amount of dental plaque present 
at 6 surfaces on each tooth.

test groups: Subjects were then divided into three experimental groups of 30 subjects.  Each subject’s 
teeth were brushed or polished by the same dental hygienist in the absence of the examiner.
•	 Group 1: Subject’s teeth were polished for 10 min with a rubber cup/point using dentifrice (Zendium® 
 Classic, Sarah lee Inc. Netherlands) as a polishing paste.
•	 Group 2: Subject’s teeth were brushed for 2 min with an electric toothbrush and dentifrice (Zendium® 
 Classic).
•	 Group 3: Subject’s teeth were brushed for 10 min with an electric toothbrush and dentifrice 
 (Zendium® Classic).

KeY CLInICAL ResULts
•	 Two minutes of professional brushing with the Oral-B® 3D Excel electric toothbrush (D17) was as 
 effective as 10 minutes of professional polishing, whereas 10 minutes of professional brushing with  
 this electric toothbrush was significantly more effective than a professional polishing. See Figure 1.

•	 Plaque reduction for Group 1, which received 10 minutes of polishing by the hygienist with a rubber 
 cup/point using dentifrice as an abrasive paste, was 94.8% (SD=4.0).

•	 Plaque reduction for Group 2, whose teeth were brushed for 2 minutes with the electric brush and 
 dentifrice by the hygienist, was 94.2% (SD=4.7).

•	 Plaque reduction for Group 3, where subject’s teeth were brushed for 10 minutes by the hygienist 
 with the electric toothbrush and dentifrice, was 99.4% (SD=0.5), p<0.0001.

The enhanced performance measured after 10 minutes of professional brushing with the Oral-B 3D 
electric toothbrush was due to better plaque removal from the approximal surfaces and molars.

Fig 1. Percentage reduction in plaque scores following pro-
fessional polishing or toothbrushing with the oral B 3D excel 

* Significantly more effective than 10 min of polishing or 2 min of professional brushing (p<0.0001)
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Clinical studies evaluating compliance

   t has been said that the best toothbrush in the world is the one that the patient 
likes to use. Compliance is a key factor in good oral hygiene, and, despite decades 
of health education, the average manual brush user still spends less than a minute 
brushing his/her teeth and prefers to use a horizontal scrubbing motion.

When the oscillating-rotating toothbrush was first introduced, it included 
a novel, visible, 2-minute timer. This simple flashing light helped consumers 
recognise the ideal brushing time and was a motivational aid for longer cleaning. 
The 2-minute criterion was based on solid research in which dental professionals 
performed brushing on subjects. This research showed that while cleaning efficacy 
increased with time, the majority of the benefit was realised after 2 minutes. With 
the timer, dental professionals now had a motivational tool to encourage patients 
to brush longer.

Since the origins of the simple flashing-light timer, more compliance-
enhancing features have been developed. The concept of dividing the mouth into 
quadrants and providing a 30-second timer feature to allow thorough cleaning 
throughout the mouth was incorporated.

Today, the most advanced Oral-B Electric Toothbrushes include a 
SmartGuide. This innovative wireless display not only monitors time and quadrant 
cleaning but also indicates when excessive pressure is being used while brushing. A 
number of studies have shown that this novel motivational tool increases average 
brushing time by 39% and reduces the time that excess pressure is applied by 89% 
from baseline. The research also showed 92% of subjects improved thoroughness 
of cleaning throughout the mouth.

The ultimate tests of compliance are patient acceptability and continuance 
of usage, and a number of studies have questioned subjects on their preferences 
and attitudes. In one study (Simion et al), 94% of trial participants reported that 
they would continue to use the brush after the study. A retrospective study 
(Stalnacke et al) showed that 62% of consumers who had acquired a power brush 
in the last 3 years were continuing to use it daily.

I

A large practice-based study of effectiveness and acceptance (Warren et al)  
reported that 94% of participants would continue to use the oscillating-rotating 
toothbrush after the end of the study, and 75% said that they would recommend 
the brush to a friend.

Toothbrushing can be a tedious and boring routine, but effective plaque 
removal and preservation of gingival health can only be achieved by good, thorough 
oral hygiene practices. Motivation and compliance are critical in achieving oral 
health, and Oral-B has led the field in providing effective and safe products to 
improve the oral health of the world’s consumers more completely.
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Impact on Brushing thoroughness: oral-B® triumph™ 
with smartGuide™

•	 Brushing thoroughness was tested by measuring: 1) time spent brushing in each quadrant; and 2) time 
 spent brushing buccal versus lingual surfaces.

•	 Variance in quadrant brushing times and the difference in time spent brushing the buccal/lingual 
 surfaces was calculated. Values closer to zero indicate more consistent and thorough brushing.   
•	 Considering a 2-minute brushing, variance of zero indicates brushing in each quadrant for 30 seconds 
 per quadrant. A difference of zero in time between buccal and lingual surfaces indicates brushing  
 each of the 2 areas for 60 seconds.

oBJeCtIVe
To evaluate the effect of Oral-B Triumph with SmartGuide on improving brushing thoroughness. 
(Brushing pressure was also assessed in this study; results are summarized separately.)

stUDY DesIGn
•	 Randomized, 2-treatment, parallel-group, 30-day study with subjects identified as using excessive 
 brushing force at a screening visit.

•	 At the baseline visit, subjects were videotaped brushing. The SmartGuide display was also 
 videotaped.

•	 Subjects were randomized to Triumph or Triumph with SmartGuide and instructed to use their 
 assigned toothbrush at home according to manufacturer’s instructions.

•	 Subjects returned at Day 30 and performed a 2-minute brushing in front of a 2-way mirror. The 
 display was visible to subjects in the SmartGuide group. Each subject’s brushing behavior and the  
 SmartGuide were videotaped.

KeY CLInICAL ResULts
•	 Subjects using Oral-B® Triumph™ with SmartGuide™ for 30 days showed significantly imp-
 roved brushing thoroughness, including more thorough brushing across the dentition and  
 across lingual and buccal surfaces.

Results: Per quadrant (see Figure)
•	 Brushing was 51% more uniform across quadrants at 30 days, a statistically significant increase 
 versus baseline (p=0.005). Subjects in the Triumph group showed 13% more uniform  
 brushing across quadrants at 30 days, which was not significantly higher than baseline (p=0.448).
 The between-group comparison for decrease in variance was not statistically significant (p = 0.175).

Results: Buccal vs. lingual
•	 Subjects using the Triumph with SmartGuide reduced the difference of time spent brushing 
 buccal vs. lingual surfaces from an average of 25.5 seconds at baseline to 14.9 seconds at 30  
 days, which was statistically significant (p = 0.022). Subjects using the Triumph did not significantly  
 change the difference between buccal and lingual times from an average of 28.5 seconds at  
 baseline to 22.7 seconds at 30 days (p = 0.268). The between-group comparison for change in  
 buccal vs. lingual brushing time was not statistically significant (p = 0.113).

Results: Percent of subjects Improving (see table)
•	 To determine the percent of subjects in each group with improved brushing thoroughness at 
 30 days versus baseline, each subject’s data was evaluated independently.

Figure 
Average Variance among 
Quadrant Brushing times 
smartGuide Group

table: subjects showing improvement 
for brushing thoroughness
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A 30-Day Clinical Comparison of two toothbrushes in 
Brushing time

A Clinical study on the safety and Acceptability of 
an oscillating-Rotating Power toothbrush on the 
Maintenance of Peri-Implant Mucosal Health in Implant 
Patients 

oBJeCtIVe
To determine if using a rechargeable power toothbrush with a remote timer encouraged subjects to 
brush longer versus a manual toothbrush.
Test brushes were:
•	 Oral-B Triumph with SmartGuide
•	 Oral-B® Advantage® Plus #40 soft manual toothbrush

stUDY DesIGn
This was a two-treatment, open label, randomized, parallel group trial.
Generally healthy subjects, 18–70 years of age, with at least 16 natural teeth who met entry criteria and 
gave informed consent were randomized to 1 of 2 groups.
Subjects were given written and verbal instructions to brush unsupervised twice daily according to the 
manufacturer’s instructions at home for 1 week.

After 1 week, subjects returned for the baseline visit, including an oral safety exam. Subjects were 
verbally instructed to:
•	 Use the test product exclusively.
•	 Brush according to the manufacturer’s instructions for the power brush and in their usual manner for 
 2 minutes for the manual toothbrush.
•	 Use the preprogrammed timer in the power brush and the separate digital timer with the manual 
 toothbrush. Brushing times were recorded to the second on the case report form.
•	 Maintain a diary form to record dates, times of brushing, and comments.

Before leaving, subjects performed a supervised usage of their assigned product and timer to ensure 
proper product usage. Crest Cavity Protection toothpaste was supplied to all subjects for use during 
the study. Subjects returned to the test facility for their final visit 30 days later.
Average brushing time per subject was used as the response variable. The 2 treatment groups were 
compared using a two sample t-test.

oBJeCtIVe
To assess the safety and acceptability of the oscillating-rotating power toothbrush on abutments and 
peri-implant soft tissues. 

KeY CLInICAL ResULts
Based on recorded brushing times over 30 days of at-home use:
•	 Subjects using the Oral-B® Triumph™ with SmartGuide averaged 137.4 seconds per brushing versus 
 98.9 seconds for the manual brush group. This represents 38.9% longer brushing on average for the  
 power brush (p=0.003).

•	 65% of subjects using Triumph with SmartGuide brushed at least 2 minutes compared to 15.8% of 
 subjects using the manual brush.

•	 Subjects using Oral-B Triumph with SmartGuide brushed for 2 minutes twice a day on 67.8% of days 
 versus 13.3% of days for the manual brush group.

•	 Subjects using Oral-B Triumph with SmartGuide were 5.1 times as compliant with twice a day 2-minute 
 brushing than subjects using the manual brush.

•	 Both products were well tolerated.

KeY CLInICAL ResULts
There was an improvement of all three selected periodontal indices over time (see Table): 
•	 Crown length (Cl): average decrease 0.2mm
•	 Mean Probing Depth (MPD): average decrease 0.3mm
•	 Bleeding Score (BS): average decrease 0.85

The decrease of Cl, MPD and presence of bleeding was evident at 3 months and persisted thereafter.  
Bleeding severity declined gradually over the whole period.  

Cl decreased only among females (61% of subjects); investigators are unsure of the reason for this 
finding. 

Patients reported high comfort and satisfaction using the oscillating-rotating power brush. 94% of 
patients (92 of 98) said they would continue to use the brush after the trial. 

stUDY DesIGn
•	 This was a 12-month, open, prospective, randomized, examiner-blinded study with subjects 
 rehabilitated with endosseous dental implants in esthetic areas in the upper jaw between tooth #14  
 and #24.  

•	 100 subjects meeting enrollment criteria were given an Oral-B 3D Excel Upgrade for the study period 
 to use twice daily with toothpaste for 2 minutes per brushing during the trial.  They received detailed  
 instructions on how to use the brush. Subjects also received instruction on the use of interdental  
 brushes or toothpicks.  The use of interdental products was recorded for each subject.  
 Brush heads were replaced every 3 months. 

•	 At baseline, subjects had their medical history recorded and were evaluated at Baseline, Months 3, 
 6 and 12 for the following parameters:
 1) Crown length in mm
 2) Mean Probing Depth in mm, calculated as the average of the 4 probing depths.  
 3) Bleeding Score, calculated as the sum of bleeding sites of probing, with values ranging from 0 to 4.

Subjects also received a questionnaire regarding the acceptability of the brush and were asked if they 
would keep using the power toothbrush at the end of the trial.  
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safety of electric toothbrush in patients with implant-
supported fixed prostheses. 

oBJeCtIVe
To assess the efficacy, safety and patient acceptance of an oscillating-rotating power toothbrush 
(Oral-B Ultra Plak Control™) in partially dentate and edentulous patients with implant-supported fixed 
prostheses.

stUDY DesIGn
•	 This was a single-center, non-blinded, 3-month longitudinal study.  
•	 60 subjects with implant-supported fixed prostheses were entered into the study.
•	 Subjects were given oral hygiene instruction on use of the oscillating-rotating brush (Oral-B Ultra 
 Plak Control) as well as interdental cleaning devices.
•	 Subjects brushed twice-daily for 2 minutes with the brush for the duration of the study.
•	 Baseline and 3-month assessments were conducted on probing depths, bleeding on probing, gingival 
 recession and the condition of the soft tissue.
•	 At the endpoint of the study, subjects were asked to answer a questionnaire rating the acceptability 
 of the oscillating-rotating power brush on a scale of 1 to 10.

KeY CLInICAL ResULts
safety: 
•	 The results demonstrated the safety of the oscillating-rotating brush.
•	 No gingival ulcers or desquamation were observed.
•	 No changes in gingival recession were observed, except for a 0.1 mm mean increase at specific sites 
 where gingiva was absent.

efficacy:  
•	 Probing depths were maintained (no increase).
•	 No changes in bleeding on probing were found.  (Patients had been following a good maintenance 
 regimen for years prior to study.)

Patient Acceptability: 
•	 The brush was rated highly for both comfort and convenience. (Fig. 1)

Figure 1. subject-rated comfort and convenience

N=98
*Significantly different vs. baseline (P=0.05); student’s t-test.
**Significantly different vs. baseline (P<0.001); student’s t-test.

table. Key Periodontal Indices Per Visit 

 Baseline 3 months 6 months 12 months

CL (mm)    
  Mean 11.9 11.7 11.7* 11.7
  Median 12 11 11 11
    
MPD (mm)    
  Mean 3.8 3.5** 3.6** 3.5**
  Median 3.75 3.5 3.5 3.5
    
Bs    
  Mean 1.5 0.96** 0.85** 0.65**
  Median 1 0 0 0 
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A practice-based, post-marketing surveillance study 
of the effectiveness and acceptance of an oscillating/
rotating power toothbrush

oBJeCtIVes
Despite the wealth of data from controlled clinical studies which demonstrates greater effectiveness 
of electric toothbrushes over manual brushes, recommendation of electric toothbrushes by general 
dentists remains inconsistent.

The aims of this general-practice based study were to evaluate the effectiveness of using the Braun 
Oral-B Ultra Plaque Remover (D9) based on subjective clinical opinion of oral health status, and to 
assess the attitude of dental professionals and patients to the D9.

DesIGn
This was a randomised, general-practice, post-marketing surveillance study.

MAteRIALs AnD MetHoDs
Dentists and dental hygienists, located in the United States participated in this study, which involved 
distributing Braun Oral-B Ultra Plaque Remover electric toothbrushes (D9s) to selected patients within 
their practices. Following instruction in the use of the D9, the oral health status of the patients was 
monitored over a period of approximately 8 months. A total of 3669 dental professionals agreed to 
participate and were included in the study, resulting in a patient study population of over 80,000.

To be included in the study, patients had to show regular recall attendance, a need to improve their 
brushing, interest in using an electric toothbrush, and sufficient motivation to comply with a continued 
preventative oral care regimen.

The study was divided into two phases. In the first phase, the dental practitioner made a subjective 
clinical evaluation of the patient’s oral health, before and after changing to the D9. Data were collected 
using an evaluation form, which asked a number of questions designed to establish if use of the D9 had 
resulted in any change in clinical status, and whether or not the patient was satisfied with the toothbrush. 
In the second phase of the study, 600 dental professionals and 900 patients were randomly selected 
and contacted by telephone. A trained interviewer asked each subject a series of questions designed to 
evaluate their attitude towards the toothbrush and its clinical effectiveness. Data were collected from 
dental professionals after approximately 8 months and from patients after approximately 10 months.

ResULts
Evaluation forms from 16,903 patients were available for analysis 8 months after the start of the study. 
At the first patient recall following their change to the D9 electric toothbrush, the majority of patients in 
the study showed somewhat or considerable improvement in their oral health (80.5%), while only 1.2% 
were considered to have become somewhat or considerably worse.

Dental professionals were asked to specify from a list of clinical characteristics, what changes had been 
observed in those patients in whom oral health was improved. Better cleaning along the gum line was 
reported for 57.8% of patients, improved gingival condition for 40.1%, better cleaning of lingual anterior 
surfaces for 34.5%, better cleaning of posterior surfaces for 33.3%, less calculus for 29.9% and less 
staining for 13.5%.

With regard to patient satisfaction with the D9, 74.2% of patients were either extremely or very satisfied 
and 88.9% said that they would continue to use the D9 after the study was completed.

The telephone survey revealed that over 90% of dental professionals considered that the D9 had 
either somewhat or considerably improved their patients’ oral health. As a result of this experience, 
nearly 70% said they would now be more likely to recommend an electric toothbrush to their patients.

Change in oral health status after 
switching to Braun oral-B Ultra 
Plaque Remover (n=16,903)

Patient satisfaction with the D9 
(n=16,903)

CLInICAL CoMMent
In contrast to nearly every other study carried out with electric toothbrushes, this investigation was 
practice-based and involved a very large number of subjects. The study allowed 3669 dental professionals 
to monitor the effect of changing to a Braun Oral-B Ultra Plaque Remover electric toothbrush on their  
patients’ oral hygiene. Although the clinical assessments were of a subjective nature and the individuals 
were not calibrated, they can be considered to be of value as the study utilized the normal method of 
oral hygiene assessment used every day in general practice.

Results from this practice-based study showed that 80.5% of their patients benefited from switching 
to the D9, judging their oral health status to have shown somewhat or considerable improvement when 
compared with baseline. The results also clearly show that when dental professionals have direct 
experience of an electric toothbrush, with their own patients, their perception of its value is enhanced. 
It can be concluded that the superior effectiveness of electric toothbrushes found in controlled clinical 
studies may also be demonstrated in a general practice environment, leading to an increased level of 
recommendation.
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Compliance in Use of electric toothbrushes

oBJeCtIVe
To retrospectively investigate the frequency of use of electric toothbrushes relative to variables of: 1) 
time of possession; and 2) social background.

stUDY DesIGn
subject identification
Dental patients at the Department of Clinical Periodontology and at general dental clinics in Orebro 
were asked whether they had acquired an electric toothbrush during the 36 month period prior to their 
dental visit.
129 patients affirmed that they had acquired such a brush

General protocol (see Fig. 2)
 step 1: All 129 patients who had indicated they were in possession of an electric toothbrush were 
 mailed a questionnaire seeking responses to a series of questions, such as brand, duration of  
 ownership, manner of acquisition, frequency of use, use of other dental aids, any problems  
 encountered, marital status, number of children, etc. 
 step 2: Those who did not respond after 2 weeks received a reminder to complete their questionnaires
 step 3: Subjects who had still not responded after another 2 weeks received a final reminder with a 
 new questionnaire form

DAtA AnALYsIs
Multivariate analysis was performed using logistic regression, with frequency of use as the dependent 
variable (daily vs. non-daily) and social factors as independent factors.  Analyses were carried out 
separately for the subjects at each site.

KeY CLInICAL ResULts
Overall, results showed compliance level in the use of electric toothbrushes was high, and this compliance 
was not related to any of the social factors measured (age, gender, marital status, education, etc.).
The study population consisted of 68 women and 56 men with an average age of 48 years, evenly 
distributed between the two types of clinics (51 and 49% respectively).  More than half of the study 
population (60%) used a rotary-type brush (Rotadent), whereas 40% had conventional electric 
toothbrushes (mainly Oral-B/Braun).

Of the 124 respondents, all of whom had acquired a power brush in the past 36 months, 62% claimed to 
be using the electric toothbrush on a daily basis, with an additional 28% stating they were also using the 
brush, although on a less than daily basis.  See Figure 1.  

Only 3% of respondents indicated they had ceased use of the electric brushes.
There was no relationship noted between time of possession and frequency of use of the electric brush.
A relationship between frequency of use and encountered problems was noted, but this relationship 
was only found for those who had the brush for a period of 3 years or more. 
The response to the mailed questionnaire that served as the basis for this study was exceptionally high, 
with 96% of the questionnaires returned for analysis. 

Fig 1.  Reported frequency of use of electric toothbrushes 
(percent)

Fig 2. Questionnaire 
survey Process
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