
RESEARCH POSTER PRESENTATION DESIGN © 2019

www.PosterPresentations.com

Some patients with physical disability experience 
medical conditions that affect their manual 
dexterity and mobility (1), causing challenges in 
undertaking effective daily oral hygiene care (2). 
As a result, these individuals have poor oral health 
status, which may consequently affect their 
systemic health and quality of life (3).

Introduction

1) To fabricate a toothbrush-mounted robotic arm
that is attached to a wheelchair.

2) To evaluate the effectiveness of a toothbrush-
mounted robotic arm in removing dental
biofilm.
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Conclusion

Results
The data was analysed by calculating the
difference in percentage of staining before and
after toothbrushing:

• The percentage of disclosing solution before
using electronic toothbrush was 59.35% (±15.13)

• The percentage of disclosing solution after
using electronic toothbrush is 38.48% (±20.08)

The mean percentage significantly decreased after
using the electronic toothbrush by 20.87%.
(P<0.01, 95% CI of mean difference: - 14.58,
27.16).

1.Palamar D, Er G, Terlemez R, Ustun I, Can G, Saridogan M. 
Disease activity, handgrip strengths, and hand dexterity in 
patients with rheumatoid arthritis. Clin Rheumatol
2017;36(10):2201-8.

2.Shin N-R, Choi J-S. Manual dexterity and dental biofilm 
accumulation in independent older adults without hand 
disabilities: A cross-sectional study. Photodiagnosis and 
Photodynamic Therapy 2019;25:74-83.

3.Karthikayan R, Sukumaran A, Iyer K, Diwakar MK. Spinal cord 
injury and oral health status: A systematic review. 
International Journal of Community Dentistry 2018;6(2):21-6.

People with hearing and/or speech impairments (HSI) demonstrated poor oral health status, high burden of oral diseases and low dental attendance (1-3). One of the barriers to achieving satisfactory oral health was communication barrier (4). 

The toothbrush-mounted robotic arm was
designed. Two hydraulic motors (DC motor), timer
and an electronic toothbrush were purchased.
They were assembled and attached to the lateral
side of the wheelchair. A complete set of
extracted teeth were mounted to the phantom
head, smeared with a thin layer of saliva on the
labial surfaces and stained with disclosing
solution. The duration of tooth brushing was set
for 2 minutes. The effectiveness of biofilm
removal was evaluated based on the differences
in percentage of disclosing solution staining
before and after using the electronic toothbrush,
using image software analyser. Quantitative data
analysis was done using SPSS (paired T-test;
P<0.01).

FABRICATION OF ROBOTIC ARM:

• The arm of the electronic toothbrush was 

designed.

• Both hydraulic motors were vertically and 

horizontally attached to the lateral side of the 

wheelchair. 

• A timer was screwed to the left side of the 

wheelchair. The wires of the timer were 

connected to both hydraulic motors

• A 12V battery was placed underneath the seat 

of the wheelchair. The battery was connected 

to both hydraulic motors and the timer.

• The electronic toothbrush was placed at the tip 

of the horizontal motor by using a PVC 

connector. It was connected to the timer by 

using two electrical wires in order to be 

automatically switched on using the timer.

• The duration of tooth brushing was set for 2 

minutes.

• A spittoon was screwed to the contra-lateral 

side of the arm, connected to the storage 

underneath the wheelchair.

• A phantom head was connected to the right side 

of wheelchair.

• Finally, the covered arm was attached to the 

lateral side of the wheelchair.

SMEARING OF SALIVA & 
STAINING OF DISCLOSING SOLUTION:

• Three sets of extracted teeth (upper and lower)
were mounted onto the phantom head.

• The upper anterior teeth were smeared with a
thin layer of saliva on the labial area and dried
using hair dryer.

• Then, the teeth was stained with disclosing
solution (MIRA-2-TON) using micro bush on the
labial area.

• The photo of the teeth stained with the
disclosing solution was taken for analysis.

REMOVAL OF STAIN/ DENTAL BIOFILM:

• The hydraulic cylinder was switched on. 
• It started moving vertically and horizontally 

towards the phantom head, and vibrated to 
remove the stain.

• After 2 minutes, the toothbrush was 
automatically turned-off.

• Photo of the teeth was taken for data analysis.
• The procedure was repeated for another sets of 

upper and lower teeth.

ANALYSIS OF RESULTS:

• The photographs of the teeth before and after
using the toothbrush were uploaded and evaluated
using Image J software analyse.
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