a» United States Patent

O A A

@0y Patent No.:  US 12,029,509 B2

Chen et al, (45) Pate of Patent; Jul. 9, 2024
(54) ENDODONTIC ROBOTIC SURGICAL (56) References Cited
SYSTEM AND ENDODONTIC ROBOTIC
SURGICAL ASSEMBLY U.S. PATENT DOCUMENTS
(71) Applicant: NATIONAL TATWAN UNIVERSITY, 6,612,143 BL* 92003 Butseher ... AG{I%Z?S
Laipei (I'W) 2004/0157188 Al*  8/2004 AGLIC l.fOS.Z
. e . 433/75
{(72) Inventors: Cheng-Wei Chen, Taipei (TW); 20090197217 A1*  B2009 Buischer v ABIE 31/522
Yi-Chan Li, Taipei (T'W); Hao-Fang 79/6.1
Cheng, Taipei (TW) 2019/0247050 AL* 82019 Goldsmith ... AGLE 2/82
. ) - 2021/0228317 Al*  7/2021 Cirjello .. . A61C 1/082
(73) Assignee: NATIONAL TAIWAN UNIVERSITY, 2020/0275279 Al* 92021 Kofford . .. AGIC 80001
Taipei (TW) 2022/0142736 A1* 572022 Kim .wenineionn, AG1C 1/082
{*) Notice:  Subject to any disclaimer, the term of this * cited by examiner
patent is extended or adjusted under 35 . , . .
U.S.C. 154(b) by 475 days. Primary Examiner — Cris L. Rodriguer
Assistant Examiner — Sydney 7 Pulvidente
(21) Appl. No.: 17/472,714
(57 ABSTRACT
(22)  Filed: Sep-. 13, 2021 . An endodontic robotic surgical system is provided. The
(65) Prior Publication Data endodontic robotic surgical system includes a robot arm and
an endodontic robetic surgical assembly electrically con-
US 2023/0085313 A1 Mar. 16, 2023 nected to the robot arm. The endodontic rabotic surgical
(51) Int CI assembly includes a multiple-axis force sensing device, a
AG1B 34730 (2016.01) treatment assembly and an assistive device. The treatment
AGIB 9000 (2016,01) assembly includes a housing, a drawstring-positianing stric-
(52) US. CL ture disposed on the housing, a plurality of drawstrings
CPC oo AGIB 34730 (2016.02); A61B 90/06 connected to. the drawstring-positioning strueture, and an
(2016.02); 4618 20347302 (2016.02); A6IB endodontic surgical element fitted to the housing, The deaw-
2090/064 (2016.02) string-positioning structure is electrically connected to the
(58) Field of Classification Search multiple-axis force sensing device. The assistive device is

8/20/2024 10:29:54

CPC ... AS1C 1/084; A61C 1/082; A61C B/089,
A61B 34/30; AG1B 90/06; A61B
2090/064; AG1B 2017/00323; A61B
1/0051; A81B 1/0057; A51M 25/015;
A61M 25/0147
See application file for complete search history.

adapted to be put on a tooth strmcture in a human oral cavity.
The drawstrings are connected to different points on the
assistive device. An endodontic robotic surgical assembly is
further provided.
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