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Abstract: Background: The teeth with dental trauma in children are mostly young permanent teeth of school-age children. 

Once trauma occurs, it will have adverse effects on children's masticatory function, occlusal relationship, beauty, growth and 

development. Objective: To improve the success rate of replantation of completely dislocated teeth. Methods: Through literature 

review, we focus on “Tooth Injuries, Complete Dislocation, Replantation” to understand the current rescue measures of 

dislocated teeth, and conceive a rapid cleaning and portable storage device for dislocated teeth. Results: A device for rapid 

cleaning and portable preservation of dislocated teeth was successfully designed. Setting the ultraviolet sterilization lamp can 

play the role of irradiation sterilization and setting the mesh vertical plate can prevent the violent collision of multiple teeth when 

cleaning. It is possible to divide the storage slot space by setting the baffle, so as to achieve the purpose of classified storage. 

Conclusion: A rapid cleaning and portable storage device for dropped teeth is described, which solves the problems that the 

existing rapid cleaning and portable storage device cannot clean teeth uniformly, the cleaning effect is poor, and the cleaned teeth 

cannot be stored at low temperature. 
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1. Introduction 

Teeth are the hardest organ of the human body. In addition 

to the functions of cutting, biting and chewing, they also have 

the functions of maintaining facial shape and auxiliary 

pronunciation. The probability of children or adolescents 

participating in autonomous activities increases gradually. 

However, the lack of good coordination of movement and lack 

of the awareness of self-protection is prone to cause tooth 

trauma, such as tooth fracture, tooth dislocation, tooth 

prolapse, and so on. Once there is a collision, it often causes 

several tooth injuries [1]. According to epidemiological data 

analysis, maxillary incisors are the most common, followed by 

maxillary lateral incisors, and maxillary teeth are more 

common than mandibular teeth [2]. Dental trauma has a great 

impact on patients' occlusion, aesthetics, emotion and 

psychology. In addition to pain, severe dental trauma may also 

affect eating, sleep and social activities [3]. With the progress 

of science and technology and the development of society, 

completely dislocated teeth can often be replanted. Dislocated 

teeth are usually cleaned with phosphate buffer solution (PBS) 

and then properly preserved for subsequent tooth replantation. 

However, the existing dislocated teeth preservation device 

cannot evenly clean the teeth, and cannot preserve the cleaned 

teeth at low temperature, which has certain limitations. It does 

not fully realize the practicability of rapid cleaning and 

portable preservation device, and reducing the success rate of 

total dislocated teeth replantation. Therefore, it is necessary to 
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design a rapid cleaning and portable storage device for 

completely dislocated teeth. 

2. Instrument Design 

The utility model has the advantages of good cleaning effect 

and low-temperature preservation by setting a small motor, a 

battery, a semiconductor refrigeration sheet, a fixed column, a 

diaphragm, an ultraviolet sterilization lamp, a storage tank, a 

hollow plate, a material injection pipe, a cleaning and 

purification tank, a mesh frame, a small ultrasonic generator, a 

mesh vertical plate, a vent hole and a blanking hole. The left 

side of the top of the shell is provided with a cleaning and 

purification tank. The tops of both sides of the inner cavity of 

the cleaning and purification tank are fixedly connected with 

support blocks, and the top of the support blocks is provided 

with hollow plates. The top of the inner cavity of the hollow 

plate is communicated with a material injection pipe, and the 

bottom is provided with a blanking hole. The right side of the 

inner cavity of the cleaning and purification tank is inlaid with 

a small motor, and the output end of the small motor runs 

through the inner cavity of the cleaning and purification tank 

and is fixedly installed with a mesh frame. A small ultrasonic 

generator is fixedly installed at the bottom of the inner cavity 

of the cleaning tank. The bottom of the left side of the inner 

cavity of the cleaning and purification tank is communicated 

with a discharge pipe. A controller is fixedly connected at the 

center of the top of the shell, and a storage slot is arranged on 

the right side. The bottom of the inner cavity of the storage 

tank is inlaid with a semiconductor refrigeration sheet, and the 

inner wall of the storage tank is inlaid with an ultraviolet 

sterilization lamp. 

 
Figure 1. Structural design of quick cleaning and portable storage device for dislocated teeth. 

1 case, 2 small motor, 3 battery, 4 semiconductor refrigeration sheet, 5 fixed column, 6 diaphragm, 7 ultraviolet sterilization lamp, 8 pressing plate, 9 screw rod, 

10 storage tank, 13 controller, 14 hollow plate, 15 material injection pipe, 16 cleaning and purification tank, 17 support block, 18 discharge pipe, 19 mesh frame, 

20 small ultrasonic generator, 21 mesh vertical plate, 22 vent hole, 23 blanking hole. 

3. Implementation Mode 

The use method of the equipment will be introduced in 

combination with the attached drawings as follows: When 

the equipment is ready to use, all parts are in the initial state. 

First, the mesh door of the mesh frame is opened and the 

teeth is put into the mesh frame separately. Then, the hollow 

plate is moved down, so that the bottom of the hollow board 

contacts with the top of the supporting block, reversing the 

baffle, and preventing the hollow board from moving up and 

down at will. An appropriate amount of PBS buffer is added 

through the injection pipe and the mesh frame is submerged. 

The small motor and small ultrasonic generator are 

controlled by the controller to make the mesh frame rotate 

continuously. At the same time, the small ultrasonic 

generator sends out ultrasonic wave for vibration, which can 

achieve the aim of cleaning. After cleaning, the waste liquid 

is discharged through the discharge pipe. The teeth in the 

mesh frame are taken out, and classified and placed in the 

storage tank. The pressing plate is limited between the 

bottom of the pressing plate contacts the top of the 

diaphragm, and then the semiconductor refrigeration sheet is 

controlled to maintain the temperature at 4°C to realize 

low-temperature storage. In addition, the ultraviolet 

sterilization lamp is turned on to sterilize the storage tank 

before putting the teeth into the storage tank, and the 

sterilization lamp is turned off before putting the teeth into 

the storage tank. It should be noted that the crown of tooth 

should be clamped and the root of the tooth should be 

avoided touching as much as possible when moving a tooth. 

4. Discussion 

Trauma refers to a disease in which tooth hard tissue, dental 

pulp and periodontal tissue are acutely damaged under the 

action of sudden external mechanical force. It is one of the 

common causes of emergency in stomatology department. Its 

clinical manifestations are tooth hard tissue injury, periodontal 

ligament injury, tooth dislocation, tooth fracture and so on. 
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Some studies have reported that the incidence of pediatric 

trauma patients increases when outdoor activities increase in 

spring and early summer, and some studies have also shown 

that dental trauma is more likely to occur in winter, which may 

be related to ethnic characteristics, regional culture, 

environmental climate, and so on [4, 5]. A survey showed that 

about 20% of children have suffered tooth trauma [6]. There 

were more males than females in patients with dental trauma [7]. 

According to investigation, the incidence rate of dental trauma 

is increasing [8]. In cases of tooth trauma, the incidence of tooth 

dislocation is 1% ~ 11% for permanent teeth and 7% ~ 21% for 

deciduous teeth. It can be seen that tooth dislocation may occur 

in all dentition stages. It is considered to be one of the most 

serious and influential types of tooth trauma [9]. The high 

incidence of permanent dentition trauma is at 10 ~ 12 years old 

[10]. However, the public awareness rate is not high. A survey 

of 2215 mothers in Jordan shows that when a 9-year-old child 

suffers from anterior tooth trauma, only 49% of mothers can 

answer that the injured tooth is a permanent tooth [11]. Because 

the root of permanent teeth has been fully developed and the 

root is in close contact with periodontal tissue. Therefore, the 

trauma of permanent teeth is often show through the fracture of 

tooth hard tissue. Because the root of deciduous teeth and 

young permanent teeth has not been fully developed, so it is 

easy to be completely dislocation under greater external force. 

Complete dislocation of teeth means that the teeth are 

completely separated from the alveolar fossa. As the teeth are 

subjected to large external force, it is easy to cause periodontal 

tissue damage and alveolar process fracture at the same time of 

tooth dislocation. Because children are lively and have a weak 

sense of self-protection, they are easy to fall and collide with 

hard objects in the process of sports and playfulness. Therefore, 

tooth trauma mostly occurs in the maxillary anterior teeth. 

Moreover, as the loose link between root and periapical tissue 

in deciduous teeth and young permanent teeth, the incidence 

rate of tooth dislocation is higher in children and adolescents. 

The appropriate post-traumatic treatment of teeth is closely 

related to the prognosis of post-traumatic teeth. The developing 

apical foramen of young permanent teeth and rich blood supply 

are conducive to the reconstruction of blood supply and the 

continuous development of root after tooth injury, which is the 

basic premise of tooth replantation after dislocation injury of 

young permanent teeth [12]. Pulp revascularization can induce 

regeneration of pulp tissue and further development of root. 

Studies showed that the success rate of revascularization of 

young permanent teeth is 18% ~ 41% [13]. 

The success rate of tooth replantation is related to the time 

of dislocated teeth in vitro, the time and environment of 

isolated teeth preservation, and whether the apical foramen are 

closed or the replantation area is polluted [14]. Studies have 

shown that the success rate of replantation within 15 minutes 

to 1 hour after complete tooth dislocation can reach 100%. 

Within 1 hour to 1 day after complete dislocation, the success 

rate of tooth replantation is 71.4%. In vitro time > 60 min is 

prone to external root resorption, and the incidence of root 

bone adhesion increases with the extension of in vitro drying 

time [15-16]. When replantation is performed one day after 

injury, the success rate is only 25%. So, replantation within 15 

minutes to 1 hour is the best treatment effect, and the 

difference is statistically significant [17]. The shorter the 

isolated time of dislocated teeth, the less the vitality of pulp 

and periodontal ligament of dislocated teeth is affected, and 

the possibility of contamination is reduced. Therefore, the 

higher the success rate of tooth replantation. There are three 

main healing methods after tooth replantation: periodontal 

ligament healing, bone adhesion and inflammatory absorption. 

Periodontal ligament healing refers to the formation of normal 

periodontal ligament structure between the root and alveolar 

bone of the replanted tooth. Periodontal ligament healing is 

the most ideal healing method for tooth replantation, which is 

limited to those who have been dislocated for a short time, the 

periodontal ligament tissue is still alive and there is no 

infection. According to the present study, the probability of 

periodontal healing was 8.0% ~21.4% [18]. The periodontal 

ligament of completely dislocated teeth begins to degenerate 

after 30 minutes. If the isolated teeth are stored in a dry 

environment, it will accelerate the degeneration of periodontal 

ligament cells. Therefore, the possibility of periodontal 

ligament healing is higher when the isolated teeth are 

replanted within 30 minutes. If the tooth is replanted after 

falling off for 1 hour, almost all the periodontal ligament cells 

will lose vitality. And the possibility of periodontal ligament 

healing is very small [19]. 

A quick cleaning and portable storage device for dislocated 

teeth can conduct heat and dissipate heat to a semiconductor 

refrigeration sheet by setting a heat conducting sheet. The 

ultraviolet sterilization lamp plays the role of irradiation 

sterilization. The push rod is used to drive the screw rod to 

rotate. The screw and baffle can be used together to limit the 

top of the hollow plate. The mesh vertical plate is to prevent 

multiple teeth from violent collision during cleaning. The air 

flow can be evenly circulated by vent hole. The partition plate 

can divide the storage slot space, so as to achieve the purpose 

of classified storage. The device solves the problems that the 

many rapid cleaning and portable storage devices cannot 

evenly clean the teeth, poorly cleaning effect, and the cleaned 

teeth cannot be preserved at a low temperature environment. 

The device has the advantages of fast cleaning and portable 

storage. 

5. Conclusion 

In conclusion, it is necessary for completely dislocated 

teeth to keep in a humid environment, clean the pollutants, and 

then reimplant them into the alveolar fossa, which is 

conducive to the long-term retention of replanted teeth in the 

mouth and continuous function. Therefore, a rapid cleaning 

and preservation device for dislocated teeth is particularly 

important. 
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