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Objectives:

All toothbrushing methods have advantages and
disadvantages. Therefore, robot tests of alternative
biophysical lamellar brushing actions are needed.
The aim was (i) to test two prototypes (BLBR,
Grunwald, Germany) with a clinically validated robot

programme, (il) to introduce the new occlusal
. . Fig. 1:

Planimetrical Plaque Index oPPl and (iii) to compare A - Blitzbrush Prototype BLBR RED 3 SHA 43 140Hz, fixed brush head,

the efFlcacy Of the fu”_mOuth deVICeS Wlth Ph”lps B - Blitzbrush Prototype Version RED 2, SHA 43, 140 Hz, removable brush head
. C - Philips Sonicare Diamond Clean with Sensitive Head

Sonicare powered toothbrush (Drachten, D - Dentifrice foams Toyo and Aero

Netherlands).

Material and Methods:

After pretesting different Shore hardness A
materials, vibration modes and intermediate
dentifrice foams (Aero - containing sodium fluoride/
nitrogen, Toyo — containing amine fluoride/nitrogen, .

BLBR, GrUnwa\d) the SHA was set to 43 and the A?.Ste.tined organic plaque simulation
vibration to 140 Hz. Prototype RED 2 employed S - Post brushing examples (Pepin et al. 2020)
indirect, prototype RED 3 direct vibration transfer
from handle to lamellar full-mouth brush. Occlusal
brushing force was 7.5 N, lateral movement 6.0 cm,
vertical movement 2.0 cm. len replicated human
KaVo-teeth In anatomic position were coated with
clinically validated plague simulation (PG plague,
Pepin et al. 2020). Sixty seconds brushing was

followed by computer-assisted planimetrical plague Fig.3: |
. Planimetrical fields at tooth crowns and roots of smooth surfaces (A,B) and mesially

assessment at 24 Coronal f|e‘d8 (PP‘), 2 OCC‘Usa‘ (C) and distally (D) in-between the teeth for plaque assessment in
fields at premolars and 4 occlusal fields at molars | | bercertagesperfied per ok e ofper oot ste i atersted iecke. oy
iﬂC‘Udiﬂg the wisdom teeth (OPP|) For evaluation 4 oPPI at molars, occlusal planimetrical fields K and L medially and M and N distally
sites er footh with 4 risk areas (XY fields in- ; (E); below: oPPI at premolars, planimetrical fields K buccally and L lingually (E). )
between, ABCDF fields next to gum line) were ( )
defined. The Philips Diamond Clean/Sensitive Head 100 Buccaly
brushed the same teeth, brushing force 1.5 N, 120 0] |§fuﬁ:§
s, strictly according to recommendations. ® % Bucostiek _
Data underwent statistical analysis after the c 7 iltgll{BCkDF
Kolmogorov-Smirnov-test of 12 variables for normal S o 59.459.3
distribution. HO of normality was accepted for the S i
PPI values and clearly rejected for oPPI values. -
Therefore, the independent two samples t-test (PPI) % "
and the non-parametric U-test (oPPI) were applied. g .
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Results: RED3Aero RED2Toyo  RED 2 Aero Philips
Prototype RED 3 was superior to Prototype RED 2 Toothbrush
and Phl|lpS Sonicare PTB iﬂ a” buccal Coronal f|e|dS Fig. 4 : Error bar_s of plaqug rer_noval buccally (towards_the cheek), Iir\guglly (towards
at smooth surfaces (81.7 - 92.0 % plague removal) | | e e T e e e e v o
and risk areas In-between teeth and next to the gum the four tested toothbrushes
ine (32.5 — 59.4 % plague removal), significantly 100 11 K - Buccally
different (p<=0.001 — p<=0.05) from Philips - | [ttt
Sonicare PTB. However, differences in occlusal D 5 " KLKLUN - Toa
plague removal were non-significant after Bonfterroni é o
correction. Analysis of single teeth revealed optimal S
plagque control by Prototype RED 3 around all S
incisors, canines, premolars and molars. ERN B W% i I 1 5,

- y g : -T 5

30
' Conclusions: \ % 2
O
10

The unique bio-physical brushing-vibrating ; .
mechanism of action - MOA - of a powered lamellar FED3AErcPPl  REDZTojo  AEDZAe0PPI _Phips oPPl
toothbrush prototype is promising for effective exp"”a“”YTf’o':"; -

plague control.

Fig. 5 : Error bars of plague removal at occlusal surfaces with planimetrical fields KL
at premolars and KLMN at molars for the four tested toothbrushes

The MOA is supported by a special fluoride

LI | N A Tab. 1: t-test of cleaning efficacy (% plaque removal): Multiple Tab. 2: Examples of single tooth analysis
containing dentifrice foam. {oeth 31-41 and teeth 47, 49
t = test statistic of t-test; df = degrees of freedom; p = significance
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* S|gn|f|cant (p < 005) Tooth Tooth surface _—
' " ** very significant (p < 0.01) —
The new Occlusal Planimetrical Plague Index oPP| e iy igmioant (o <= 0.001) =
. . . . yellow marking = not significant using Bonferroni correction 5 “[”)iesst:'
S relevant for biofilm disclosure. o
t-Test
Contrast Tooth surface t . ) Mean ;i;j;
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Refe rences: RED 2 Toyo | ABCDF buccally | 5202 | 35 |0.000| 17.29 ~aohr Bveedl
ABCDF lingually | 0.786 |6.794 | 0458 | 495 | | [P&= —
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