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Abstract

Evaluation of the neurotoxicity and
acute systemic toxicity of

cupper ultrasonic scaler tip

Jang Moon Jung
Department of Dentistry
School of Dentistry

Seoul National University

It is well known that plaque is one of the main etiologic factors in
periodontal disease. Plaque formation is initiated by the colonization of
microorganism on the biofilm forming a coat on the surface of the teeth.
Plague accumulation on tooth and implant surface can induce gingival
inflammation and alveolar bone loss. Plaque retention on dental restoration
margin can cause the secondary caries. Therefore, supportive periodontal
therapy with mechanical debridement of plaque is essential for the prevention
of periodontal disease and the maintenance of implant and the restored teeth.

Ultrasonic scaler is one of the most commonly used instrument for plaque
removal, and have advantages of less time consuming, more efficiency than
hand instrumentation. However, stainless-still scaler tip which has high
strength and hardness caused damage to the surface of tooth, implant and

dental restoration, while nonmetallic scaler tip which has low strength and



hardness, such as teflon-coated, plastic, carbon tip, removed plaque less
efficiently than metallic scaler tip and leave debris of tip. Recently, the
ultrasonic scaler tip mainly made of copper has been introduced to reduce
these disadvantages. It was reported that cupper scaler tip remove plaque
more efficiently than nonmetallic scaler tip and less influence the titanium
surface roughness than stainless-steel scaler tip.

However, cupper scaler tip has some potential to leave the debris of cupper
in oral cavity if it is modified by tooth, implant or dental restoration. Because
cupper particle can induce some toxicological activities of cupper in vivo, in
this study, neurotoxic and acute systemic toxic effects of cupper ultrasonic
scaler tips to rat and mouse following oral administration.

To evaluate the neurotoxicity, ICR male mouse orally administrated with
variable dose (0, 0.1, 0.5, 1 g/kg) of raw material cupper scaler tip dissolved
in distilled water. Rotarod test (Panlab, Spain) was performed at
hours 0, 1, 2 and 3 after administration. Acute systemic toxicity test was
performed according to the OECD guideline 423 (acute toxicity test).
Spargue-Dawley rats were orally administrated with raw material of cupper
scaler tip dissolved in 0.5% methylcellulose solution. The test started with
dose of 2 g/kg of cupper solution. During 14 days, mortality, clinical signs
and body weights were examined. On Day 14, all rats were sacrificed, and
abnormal organ were examined. On the basis of the results, GHS (Globally
Harmonized Classification System for Chemical Substances and Mixtures)
category of cupper scaler tip was determined.

In rotarod test, while no significant neurotoxicity was detected at the dose of
0.1 and 0.5 g/kg, there was significantly reduced balancing time at very high
dose (1 g/kg) (p<0.005). In acute toxicity test, there were no death, no
significant clinical signs and no significant changes in body weight gain

during 14 Days. In addition, there was no abnormal appearance in necropsy.



On the basis of those results, cupper scaler tip was categorized into “Category
5”which means that acute toxicity of test material was not detected at this test
condition.

In conclusion, there was no clinically significant neurotoxic and acute
systemic toxic effect of cupper scaler tip powder on animal following oral
administration. Therefore, it is suggested that oral intake of cupper scaler tip
particles might not be exerting adverse effect during debridement of plaque on

tooth, implant and dental restoration.

Keywords: cupper scaler tip, neurotoxicity, acute systemic toxicity

Student number: 2009-22714



	I. 서론 
	II. 실험 재료 및 방법 
	III. 실험 결과 
	IV. 고찰 
	V. 결론 
	VI. 참고문헌 


