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Effectiveness of Aerosol Quantity Reduction Using the New
Model Intraoral High-Power Suction Tip (In Vitro Experimental
Study)

Waritta Imsang'” Jitjiroj Ittichaicharoen’

Abstract

Objective: This study evaluates the effectiveness of reducing aerosol quantity with a newly
designed intraoral high-power suction tip. This unique tip design allows patients to bite down during
dental procedures, reducing the need for constant assistance from dental profes-sionals and
potentially revolutionizing dental practice.

Materials and Methods: A controlled in vitro experimental design utilized a P5 ultrasonic
scaler on maxillary right anterior teeth in a manikin head as a dental aerosol-generating source for
20 seconds. Simulating aerosol-mitigating procedures across four groups: 1) a control group (CT)
that did not use any devices 2) only the saliva ejector (SE), 3) saliva ejector with a conventional
high-power suction tip (Four-Hand Dentistry: FH), and 4) saliva ejector with the new model intraoral
high-power suction tip (New Model: NM). The study assessed aerosol levels indirectly by capturing
images from video recordings and analyzing them for average darkness of the image using the
Imaged program.

Results: Using two-way ANOVA with the Tukey test, the New Model group showed a
sig-nificant reduction in aerosol levels (27.68 + 2.11 pixels, p-value = 0.05), more than the Four-
Handed Dentistry group (30.74 + 1.93) and the Saliva Ejector group (34.03 + 2.58), respective-ly.
All groups did not change significantly over time (p-value = 0.05).

Conclusions: This study demonstrated that the new model intraoral high-power suction tip
represents a practical and effective solution for managing dental aerosols, which can re-duce the

spread of infection from an infected person to other patients and the dental team.

Keywords: Intraoral high-power suction tip, Dental aerosol reduction, Aerosol measurement, Saliva

ejector, High-power suction
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Fig 1. Shows the new model intraoral high-power suction tip.

(n) lllustrates the design of the instrument, which conforms to the anatomical

structure of the oral cavity when the mouth is open.

It also demonstrates the positioning of the instru-ment within the oral cavity,

with the capability to switch freely between the left and right sides.

(2) Presents the components and dimensions of the instrument.

The upper image de-picts the part designed to be positioned adjacent to the lingual side,

while the lower image shows the part intended to be placed adjacent to the buccal side.

Fig. (n) Provides an example of connecting the newly designed high-suction

saliva ejector tip to a standard medical-grade suction hose.
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Fig 2. Shows the position of a manikin head where its upper occlusal plane
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Fig 3. Shows a laboratory setting (the location of the camera, manikin head, and back-ground).
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Fig 4. Shows the position of the particle counter and the tips used in this study.
(n) The red arrow indicates the placement of the particle counter, while the yellow arrow
shows the instrument secured with a holder.
(v) Position of the conventional saliva ejector tip.
(n) Position of the conventional high-power suction tip.

(9) Position of the new model intraoral high-power suction tip.
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Fig 5. Shows the quantity of aerosol particles in the air.

(n) Photograph captured using a digital camera before processing with the Im-ageJ software.

(?) Processed image after conversion to grayscale using Imaged,

highlighting aerosol dispersion as dark particles against a light background.
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Fig 5. Shows the flow chart for the method used in this study.
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Fig 7. Time-based graph illustrating the quantity of aerosol particles measured on the upper

right anterior region during four different aerosol mitigation procedures.
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