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ABSTRACT
Aim: To compare plaque removal and wear between charcoal 
infused bristle toothbrushes (T1) and nylon bristle toothbrushes 
(T2) in a randomized clinical crossover study.

Materials and methods: A cross-over study was conducted in 
2 phases of 6 weeks duration each with an intervening 2-week 
washout. Twenty-five participants meeting inclusion criteria 
were randomly allocated into groups A (13) and B (12). In 
phase 1: group A was assigned T1 and group B was assigned 
T2. Toothbrushing was advised twice daily for 2 minutes by 
modified bass technique after meals. At baseline, 3 weeks and  
6 weeks the wear index (WI), plaque index (PI) and gingival 
index (GI) were recorded. Following washout in phase 2 group 
A was assigned T2 and group B was assigned T1 and the same 
study protocol was followed.

Results: Intra-group comparison between baseline, 3 and 6 
weeks by the paired t-test resulted in significant reduction in 
PI, GI and increase in WI (p <0.05) for T1 and T2. Inter-group 
comparison using the unpaired t-test resulted in WI for T1 being 
significantly higher (p <0.05) at 3 weeks and lower at 6 weeks 
(p <0.05) compared to T2. PI for T1 was significantly higher at 
3 weeks (p <0.05) and lower at 6 weeks (p <0.05) compared 
to T2. No significant difference in GI scores between T1 and 
T2 at 3 and 6 weeks was observed (p >0.05).

Conclusion: Charcoal infused bristles demonstrated less wear 
and more plaque removal compared to nylon bristles. 

Clinical significance: Charcoal infused bristles demonstrate 
less wear compared to nylon bristles. 

Keywords: Charcoal infused bristle, Cross-over study, Nylon 
bristle, Plaque removal, Randomized clinical trial, Toothbrush 
wear.
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INTRODUCTION

Plaque control measures are essential to maintain 
periodontal health by preventing the accumulation 
of dental plaque.1 Routine mechanical plaque control 
measures comprise use of manual toothbrushes 
with dentifrices. The efficacy of mechanical plaque 
control with a manual toothbrush depends on user 
dexterity, technique, force, duration, and frequency 
during brushing.2-5 Based on individual preference 
and oral hygiene needs, the toothbrush design is 
an important aspect to consider.6-8 The toothbrush 
design is dependent upon toothbrush head size, shank 
angulation, bristle material, and their arrangement. The 
bristle length and angulation determine the brushing 
plane of toothbrushes.9-11 The nylon bristle toothbrush 
is commonly used with varying bristle diameter, length, 
taper, and arrangement within tuft slots in the head of 
the toothbrush.2,6,8,11 The diameter of the bristle filament 
determines the bristle flexibility and the texture of the 
toothbrush into hard, medium, soft and ultra-soft.2,9 
Nylon bristles undergo flaring or splaying leading to 
toothbrush wear depending on brushing force, frequency, 
and duration on use.2-5 Improper brushing technique and 
malalignment of teeth also contribute to bristle wear.  
The bending, splaying and flaring of worn bristles possibly 
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affect their plaque removal efficacy requiring replacement 
of toothbrushes.2,12-14 The accessibility of the toothbrush 
bristles to remove plaque from the tooth surfaces along 
the gingival margin depend on the bristle diameter 
and on whether bristle tips are rounded or tapered.15-17 
Recently charcoal infused nylon bristle toothbrushes 
have been introduced in addition to the already available 
nylon bristle toothbrushes. This study was conducted 
to determine whether if charcoal infused nylon bristles 
show any difference in bristle wear and plaque removal 
efficacy compared to regular nylon bristles of the same 
dimension following use over a period of time keeping 
other parameters that influence oral hygiene similar.

MATERIALS AND METHODS

The estimated sample size for this mono-centric 
randomized clinical cross-over study18 was determined to 
be 25 subjects (n = 25) calculated from a pilot study on five 
volunteer participants with the power of the study at 80% 
and α-value of 0.05 to estimate the difference in means 
for the outcome variables. The study was conducted 
from October 2015 to March 2016 after ethical clearance 
from the institutional ethical clearance committee as per 
the ethical principles of the World Medical Association 
(WMA)–Declaration of Helsinki and Good Clinical 
Practice (GCP) guidelines. The trial was registered with 
the clinical trials registry of India (CTRI/2018/04/013503). 
Eighty dental student volunteers were screened and 25 
participants meeting inclusion criteria of the study were 
recruited by convenience sampling. 

The inclusion, exclusion and withdrawal criteria for 
the study were as follows:

Inclusion Criteria

• Systemically healthy volunteers above 18 years of age
• Each participant having a minimum of 20 teeth with 

intact periodontium excluding third molars 
• Each participant having good oral hygiene with a 

mean Pl score < 1 (Sillness and Loe).19

Exclusion Criteria

• Participants with gingival or periodontal disease. 
• Participants who had received periodontal treatment 

in the past 6 months.
• Participants wearing orthodontic or prosthetic 

appliances.
• Participants currently on antimicrobials or analgesics.
• Participants who reported tobacco use in any form.
• Participants with an allergy to constituents in dentifrice 

used in the study.
• Participants with mouth breathing and occlusal 

parafunction

• Withdrawal Criteria
• Participants could withdraw from the study as per 

their will
The 25 participants comprising of 18 females and 

7 males all aged between 18 years to 25 years with a 
mean age of 22.5 years were recruited in the study. After 
procuring informed consent, the participants underwent 
ultrasonic scaling.8,18 The study plan comprised of two 
phases of six weeks duration13 each with assessments 
performed at baseline, 3 weeks and 6 weeks. A washout 
period of two weeks was observed between the two 
phases of the study (Flow chart 1). 

At baseline of phase 1 visit the participants were 
asked to report without brushing or consuming meals 
to the dental office, allowing an overnight buildup of 
dental plaque for 12 hours.7,20 The participants were 
randomly allocated by computerized random allocation 
to two groups A (13 subjects) and B (12 subjects) which 
would receive the two intervention toothbrushes in a 
cross over study design. The participants in groups A 
and B were then assigned and provided either of the two 
intervention toothbrushes by a coin toss: charcoal infused 
bristle toothbrush (T1) (Colgate SlimSoft™ Charcoal. 
Colgate-Palmolive Company, Mumbai, India) or nylon 
bristle toothbrush (T2) (Colgate SlimSoft™ Colgate-
Palmolive, Mumbai, India) (Fig. 1A). Apart from the only 
difference of charcoal infused bristles of Toothbrush T1 as 
compared to regular nylon bristles of toothbrush T2, both 
toothbrushes T1 and T2 were identical in all aspects of 
toothbrush head design, brushing plane , bristle material, 
bristle dimensions of length, tip diameter (0.01mm), 
taper and arrangement within square tuft slots in the 
toothbrush head (Figs 1B and C). A fluoridated dentifrice 
containing 1000 ppm of fluoride [Colgate® Dental Cream 
Toothpaste Colgate-Palmolive, Mumbai, India) was 
provided for the duration of the study. The toothbrush 
wear index score (WI)21 of toothbrushes T1 and T2 were 
recorded prior to dispensing the toothbrushes T1 and 
T2 to the participants by a blinded examiner according 
to the method of Rawls et al.21-23 The measurements for 
the toothbrush wear index were made by an electronic 
vernier caliper (Mitutoyo, Japan) (Fig. 1A) and WI was 
calculated by totaling of the difference in between the 
brushing plane level length (BPL) and head level length 
(HLL) plus the difference in brushing plane (BPW) and 
head level width (HLW) of the bristles divided by the 
height of the bristles (HTB), i.e., [WI = [(BPL-HLL) + 
(BPW-HLW) ÷ HTB] (Fig. 2).21-23 During the same baseline 
appointment, the participants were asked to brush their 
teeth in the dental office using the assigned toothbrush 
T1 or T2 with the fluoridated dentifrice for 2 minutes 
using the modified bass technique under the supervision 
of a non-participating examiner to see that oral hygiene 
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Flow Chart 1: Study plan

Figs 1A to C: (A) Electronic Vernier caliper and Toothbrushes 
T1 and T2; (B and C) T1 and T2 similar in all aspects of bristle 
dimension and arrangement

Fig. 2: Measurements for Wear index: BPL: brushing plane length, 
BPW: brushing plane width, HTB: height of bristle, HLW: head level 
width, HLL:Head level length.

A C

B

instructions are performed as per instructions.24 Another 
blinded examiner recorded a full mouth PI score 

(Loe)19 to evaluate remnant plaque after the in-office 
toothbrushing following overnight plaque buildup, and a 
full mouth Gingival index score (GI) (Loe et al.)25 for each 
participant. The recorded WI, PI, GI and scores at this 
examination were taken as the Baseline assessment. In 
between baseline to assessments at 3 weeks and 6 weeks, 
the participants were given oral hygiene instructions 
to brush twice daily with the assigned toothbrush and 
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dentifrice with the modified Bass technique for 2 minutes 
at morning and night after meals throughout the study.  

During the first phase of this cross over study group 
A received the toothbrush T1 whereas group B received 
the toothbrush T2. The Participants were monitored 
through interview weekly to ensure compliance 
with the oral hygiene instructions. At 3 weeks from 
baseline and at 6 weeks from baseline of each phase 
of the study WI, PI, and GI scores were recorded for 
each participant in the same manner as performed at 
baseline. The participants would bring the assigned 
toothbrush they were using in the period between 
assessments for calculation of the WI. Participants 
were required to report following 12 hours overnight 
plaque buildup refraining from brushing or consuming 
any meal at each assessment to record remnant plaque 
(PI) following in-office toothbrushing. Data for each 
participant was collected from the blinded examiners 
by a non-participating examiner. As the color of the 
bristles of both toothbrush T1 and T2 were distinct 
and gave away the type of the toothbrush under study 
in both groups A and B, participant blinding was not 
possible. Computerized random allocation was therefore 
performed allotting participants to each group A or B as 
to minimize the Hawthorne effect during both phases of 
the study. Following the end of the 6-week assessment 
of the first phase of the study, the participants were 
asked to revert to their previous oral hygiene practices 
during a washout period of two weeks. Following the 
washout period in the second phase of the study Group 
A was allocated the toothbrush T2 while group B was 
allocated toothbrush T1. The same study plan as in the 
first phase of the study was followed with WI, PI and 
GI recorded at baseline, 3 weeks from baseline and at 6 
weeks from baseline. The study concluded uneventfully 
with no dropouts or reported adverse events. The data 
collected from both phases of the the study for WI, PI, GI 
and at baseline, 3 weeks from baseline and 6 weeks from 
baseline from 25 participants (n = 25) subjected to the 

both intervention toothbrushes T1 and T2 under study 
were tabulated in Microsoft Excel sheet and provided 
to a blinded statistician for statistical analysis.

Statistical Methods

Statistical analysis was performed by a blinded statistician 
using statistical analysis R software package version 3.5.1. 
The ordinal data for PI and GI and the numerical data 
for WI was found to be normally distributed for both 
toothbrush T1 and toothbrush T2 using the Kolmogorov–
Smirnov test. The mean values with standard deviation 
for the parameters of PI, GI, and WI at baseline,3 weeks 
from baseline and 6 weeks from baseline were generated 
for descriptive statistics (Table 1). Analytical statistics for 
the inter-group comparison of mean values for PI, GI, and 
WI at baseline, 3 weeks from baseline and 6 weeks from 
baseline for both the toothbrush T1 and the toothbrush 
T2 was performed using the unpaired t-test (Table 2). 
Intra-group comparison of the difference in means for PI, 
GI and WI from baseline to 3 weeks, and from 3 weeks to 
6 weeks for both toothbrushes T1 and T2 was performed 
using the paired t-test (Table 3). A p value of less than 0.05 
was considered statistically significant.

RESULTS 

At Baseline the mean WI for T1 (0.049 ± 0.018) and 
T2 (0.40 ± 0.017) (Table 1 and Graph 1) on inter-group 
comparison demonstrated statistically non-significant 
difference (0.008778, p = 0.084) (Table 2). At baseline the 
mean PI for T1 (0.0380 ± 0.012) and T2 (0.357 ± 0.013) 
(Table 1) on inter-group comparison demonstrated 
statistically higher PI for T1 compared to T2 (0.02304,  
p = 5.30E-08) (Table 2). The mean GI scores at baseline for T1 
(0.280 ± 0.012) and T2 (0.284 ± 0.011) (Table 1 and Graph 2)  
demonstrated statistically non significant difference on 
inter-group comparison (–0.00384, p = 0.239) (Table 2). 

From Baseline to 3 weeks on intragroup comparison 
of T1 had demonstrated significant increase in WI  
(0.049 ± 0.018 to 0.087± 0.028, p = 4.783E-10) (Tables 1  

Table 1: Descriptive data for the parameters of WI, PI and GI at assessments for T1 and T2

Assessment Parameter  

Charcoal infused 
bristletoothbrush (T1)  
n = 25

Nylon Bristle 
toothbrush (T2) 
n = 25

Mean Standard deviation Mean Standard deviation
Baseline WI 0.049 0.018 0.040 0.017

PI 0.380 0.012 0.357 0.013
GI 0.280 0.012 0.284 0.011

3 weeks from baseline WI 0.087 0.028 0.055 0.018
PI 0.353 0.012 0.343 0.011
GI 0.260 0.012 0.260 0.012

6 weeks from baseline WI 0.180 0.075 0.235 0.053
PI 0.320 0.011 0.337 0.012
GI 0.247 0.010 0.253 0.015
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Table 2: Intergroup comparison between T1 and T2 for difference in mean for WI , PI and GI at assessments

Assessment Parameter 

Mean 
Difference 
T1-T2   t df p value Interpretation of p value

Baseline

WI 0.008778 1.765 48 0.084 Nonsignificant

PI 0.02304 6.441 48 5.30E-08* Significant

GI –0.00384 –1.192 48 0.239 Nonsignificant

3 weeks from 
baseline

WI 0.031223 4.676 48 2.40E-05* Significant

PI 0.01044 3.256 48 0.002* Significant

GI 0.00000 0 48 1.000 Nonsignificant

6 weeks from 
baseline

WI –0.05503 –3 48 0.004* Significant

PI –0.01648 –4.953 48 9.47E-06* Significant

GI –0.0056 –1.577 48 0.121 NonSignificant
*signifies p < 0.05  E: Exponential

Table 3: Intragroup comparison for T1 and T2 between assessments for parameters of WI, PI and GI  
Toothbrush Parameter Assessment Paired t-test value df p value Interpretation of p value

Charcoal Infused 
BristleToothbrush 
(T1) n=25

WI Baseline–3 weeks –10.014 24 4.783E-10* Significant
3 weeks–6weeks –6.128 24 2.489E-6* Significant

PI Baseline–3 weeks 11.646 24 2.319E-11* Significant
3 weeks–6 weeks 14.987 24 1.107E-13* Significant

GI Baseline–3 weeks 18.119 24 1.663E-15* Significant
3 weeks–6weeks 9.844 24 6.672E-10* Significant

Nylon Bristle 
toothbrush [T2] 
n=25

WI Baseline–3 weeks -14.502 24 2.260E-13* Significant
3 weeks–6 weeks -16.702 24 1.023E-14* Significant

PI Baseline–3 weeks 10.155 24 3.639E-10* Significant
3 weeks–6 weeks 2.975 24 0.007* Significant

GI Baseline–3 weeks 6.709 24 6.130E-7* Significant
3 weeks–6 weeks 4.508 24 1.451E-4* Significant

*signifies p <0.05  E: Exponential

Graph 1: Mean Wear Index (Wl) scores for Toothbrushes  
T1 and T2 at Baseline, at 3 weeks and at 6 weeks

Graph 2: Mean Plaque Index (Pl) scores for Toothbrushes  
T1 and T2 at Baseline, at 3 weeks and at 6 weeks

and 3 and Graph 1), significant reduction in PI (0.0380 ± 
0.012 to 0.353 ± 0.012, p = 2.319E-11) (Tables 1 and 3 and 
Graph 2) and significant reduction in GI (0.280 ± 0.012 to 
0.260 ± 0.012, p = 1.663E-15) (Tables 1 and 3 and Graph 3).  
Similarly from Baseline to 3 weeks on intra-group 
comparison of T2 had demonstrated significant increase 
in WI (0.040 ± 0.017 to 0.055 ± 0.018, p = 2.260E-03) (Tables 1 

 and 3 and Graph 1) , significant reduction in PI (0.357 ± 0.013  
to 0.343 ± 0.011, p = 3.639E-10) (Tables 1 and 3 and Graph 2)  
and significant reduction in GI (0.284 ± 0.011 to 0.260 ± 
0.012, p = 6.130E-7) (Tables 1 and 3 and Graph 3). Inter-
group comparison at 3 weeks from baseline between 
difference in means of T1 and T2 (Table 2) demonstrated 
statistically significant higher WI (0.031223, p = 2.40E-05) 
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for T1 compared to T2, statistically significant higher PI 
(0.01044, p = 0.002) for T1 compared to T2, and statistically 
non-significant difference in GI (0.00000, p = 1.000) 
between T1 and T2. 

From 3 weeks to 6 weeks on intra-group comparison 
of T1 had demonstrated significant increase in WI  
(0.087 ± 0.028 to 0.180 ± 0.075, p = 2.489 E-6) (Tables 1 and 
3 and Graph 1), significant reduction in PI (0.0353 ± 0.012  
to 0.320 ± 0.011, p = 1.107E-13) (Tables 1 and 3 and Graph 2)  
and significant reduction in GI (0.260 ± 0.012 to 0.247 ± 0.010,  
p = 6.672E-10) (Tables 1 and 3 and Graph 3). Similarly 
from 3 weeks to 6 weeks on intra-group comparison of 
T2 had demonstrated significant increase in WI (0.055 
± 0.088 to 0.235 ± 0.053, p = 1.023E-14) (Tables 1 and 3 
and Graph 1), significant reduction in PI (0.343 ± 0.011 
to 0.337 ± 0.012, p = 0.007) (Tables 1 and 3 and Graph 2) 
and significant reduction in GI (0.260 ± 0.012 to 0.253 ± 
0.015, p = 1.451E-4) (Tables 1 and 3 and Graph 3). Inter-
group comparison at 6 weeks from baseline between 
difference in means of T1 and T2 (Table 2) demonstrated 
statistically significant lower WI (-0.05503, p = 0.004) 
for T1 compared to T2, statistically significant lower 
PI (–0.01648, p = 9.47E-06) for T1 compared to T2, and 
statistically non-significant difference in GI (–0.0056, p 
= 0.121) between T1 and T2.

DISCUSSION

The aim of this study was to evaluate and compare 
the plaque removal efficacy and toothbrush bristle 
wear following use over 6 weeks of two toothbrushes 
T1 and T2 similar in all aspects of brush design and 
bristle dimensions with the only difference being that 
the bristles of T1 were charcoal infused as compared 
to the regular nylon bristles of T2. The study was 
conducted as a cross-over study so that the participants 
served as their controls to keep participant dexterity 

and brushing force similar during both phases of the 
study.2-6  As participants couldn’t be blinded to the 
intervention Toothbrushes T1 and T2 due to the color 
of the bristles and since the participants were dental 
student volunteers who would be monitored on a 
weekly basis during both phases of the study there 
was a possibility of the Hawthorne effect influencing 
the outcomes.26 Therefore this study was planned so 
that the 25 participants were allocated to groups A and 
B using either of the two study toothbrushes T1 and 
T2 at a given point of the study phases to reduce the 
influence of the Hawthorne effect being confined to a 
single study toothbrush.26 Although its recommended to 
replace a toothbrush every 3 months,14 present evidence 
does not provide us with a time-bound parameter for 
replacement of toothbrush due to loss of efficacy in the 
removal of plaque.2,22 This study was conducted with 
each toothbrush used over a period of 6 weeks during 
each phase of the study9,13  with assessments for WI, 
PI and GI being performed at baseline, 3 weeks from 
baseline and 6 weeks from baseline. In this study oral 
hygiene instructions were given to all participants to 
adhere to similar technique, duration, and frequency so 
as to subject both toothbrushes to similar patterns of use 
which would have an influence on the wear of the bristles.  
A 12 hours overnight plaque buildup and pre-
appointment abstinence from toothbrushing or 
consuming meals during assessments at baseline, 
3 weeks and 6 weeks so that the time duration to 
allow plaque to accumulate was standardized for all 
participants not creating a bias during evaluation while 
recording remnant plaque through PI following in-office 
toothbrushing as it allowed plaque to accumulate over 
a fixed time of 12 hours for all participants.7,22 The 
modified Bass technique was chosen for this study as 
the soft texture bristle tips removed plaque from the 
cervical area of teeth along the free gingival margin 
and facilitated intra-sulcular brushing without causing 
abrasive trauma to the gingiva.15,16,27 In this study none 
of the participants reported of any incident of gingival 
abrasion during the entire course of the study while 
using either of  T1 or T2. Literature does suggest that 0.2 
mm bristle filaments effectively removed plaque better 
as compared to narrower diameter bristle filaments 
while brushing with the Bass technique.9,16, 27 Both T1 
and T2 had the same bristle tip diameter of 0.01 mm; 
therefore, their comparison with bristle diameter of 0.2 
mm was beyond the scope of this study. In this study, 
the inter-group difference in WI at baseline was not 
statistically significant (p = 0.084) indicating that the 
new toothbrushes T1 and T2 bristles displayed no wear 
during dispensing at the start of the study. The inter-
group difference in PI was higher for T1 as compared 

Graph 3: Mean Gingival Index [Gl] scores for Toothbrushes  
T1 and T2 at Baseline, at 3 weeks and at 6 weeks
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to T2 (p = 5.30E-08) indicating that the plaque removal 
was better at baseline for T2 as compared to T1. This can 
be attributed to the Hawthorne effect as the volunteers 
could have possibly brushed more rigorously with the 
colorless nylon bristle toothbrush as blinding was not 
possible. The supervised office oral hygiene routine was 
performed to limit this effect. The Inter-group difference 
in GI between T1 and T2 at baseline was not statistically 
significant (p = 0.239) indicating that the gingiva was at 
a comparable condition of health at the commencement 
of the study. From Baseline to 3 weeks T1 on intra-group 
comparison demonstrated significant increase in WI  
(p = 4.783E-10), reduction in PI (p = 2.319E-11) and 
reduction in GI scores (p = 1.663E-15). While from 
baseline to 3 weeks T2 on intra-group comparison 
demonstrated a significant increase in WI (p = 2.260E-
13), reduction in PI (p = 3.639E-10) and reduction in 
GI scores (p = 6.130E-7). At 3 weeks on the inter-group 
comparison between T1 and T2 reveals significantly 
higher WI for T1 (p = 2.40E-05) and higher PI for T1  
(p = 0.002) as compared to T2. There was no significant 
difference in GI between T1 and T2 at 3 weeks (p = 1.000). 
This suggested that plaque removal from baseline to 3 
weeks was satisfactory to maintain the gingival health 
with a reduction in GI for both groups. However, T1 did 
demonstrate more wear as compared to T2. This is in 
agreement with studies of Daly et al.13 and Tan et al.14  

where it was suggested that satisfactory plaque control 
could be achieved with worn bristle toothbrushes if 
motivated oral hygiene were performed. From baseline 
to 3 weeks T2 demonstrated better plaque removal as 
compared to T1. 

From 3 weeks to 6 weeks T1 on intra-group comparison 
demonstrated significant increase in WI (p = 2.489E-6), 
reduction in PI (p = 1.107E-13) and reduction in GI 
scores (p = 6.672E-10). While from baseline to 3 weeks 
T2 on intra-group comparison demonstrated significant 
increase in WI (p = 1.023E-14), reduction in PI (p = 0.007) 
and reduction in GI scores (p = 1.451E-4).  

At 6 weeks on the inter-group comparison between 
T1 and T2 reveals significantly lower WI for T1 (p = 0.004) 
and lower PI for T1 (p = 9.47E-06) as compared to T2. There 
was no significant difference in GI between T1 and T2 at 
6 weeks (p = 0.121). This suggested that plaque control 
from 3 weeks to 6 weeks was satisfactory to maintain the 
gingival health with a reduction in GI for both groups in 
agreement with Daly et al.13 and Tan et al.14 However at  
6 week endpoint of the study T2 demonstrated more wear 
as compared to T1, and T1 demonstrated better plaque 
removal as compared to T2. This was in agreement with 
studies of Kreifeldt et al.28 and Glaze and Wade.29 that 
suggest that plaque removal efficiency reduces with 
bristle wear during use.  

LIMITATIONS

The Hawthorne effect due to the study participants being 
dental student volunteers could have had an influence 
on the study outcomes. Daily frequency and duration of 
toothbrushing which could have impacted bristle wear 
was not monitored apart from volunteered information 
recorded during a weekly interview. A larger sample 
size comprising participants with different periodontal 
disease conditions of gingivitis and periodontitis 
could determine whether study outcomes could have 
therapeutic implications over patient categories with 
different plaque control needs. 

CONCLUSION

Within the limitations of the current study setting it may 
be permissible to conclude that charcoal infused bristles 
displayed less wear and demonstrated better plaque 
removal efficacy as compared to plain nylon bristles of 
similar dimensions the following use over a period of 6 
weeks. 

CLINICAL SIGNIFICANCE

The results from this study show that charcoal infused 
nylon bristles demonstrate less wear under similar 
conditions of use as compared to nylon bristles having 
the same design and dimensions. Whether these results 
are observed over a longer time span of use in larger 
populations having different plaque control needs is 
subject to further research.
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