2014/046618 A8 |1 01000 10 1010 OO0 O 0

<

W

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

CORRECTED VERSION
(19) World Intellectual Propert >
Organization ! g OO 01O YO A
—

International Bureau
/ (10) International Publication Number
= WO 2014/046618 A8

(43) International Publication Date
27 March 2014 (27.03.2014) WIRPOIPCT

(51) International Patent Classification: Singapore 639798 (SG). PENNY Issac David; Nanyang
A61B 17/94 (2006.01) A61B 19/00 (2006.01) Technological University, 50 Nanyang Avenue, Singapore
A61B 1/05 (2006.01) B25J 18/06 (2006.01) 639798 (SG). HO Khek Yu; National University of Singa-
A61B 17/29 (2006.01) pore, 21 Lower Kent Ridge Road, Singapore 119077 (SG).

(21) International Application Number: (74) Agent: SIM, Charlie; Axis Intellectual Capital PTE LTD,

PCT/SG2013/000408 21 Science Park Road, #03-01, The Aquarius, Science Park

10, Si 117628 .

(22) International Filing Date: > Singapore 117628 (SG)
19 September 2013 (19.09.2013) (81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(25) Filing Language: English AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(26) Publication Language: English BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

(30) Priority Data: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KR,
61/703,241 19 September 2012 (19.09.2012) Us KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,

(71) Applicants; NANYANG TECHNOLOGICAL UNI- MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
VERSITY [SG/SG]; 50 Nanyang Avenue, Singapore OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
639798 (SG). NATIONAL UNIVERSITY OF SINGA- SC, SD, SE, 8G, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
PORE [SG/SG]; 21 Lower Kent Ridge Road, Singapore IN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,

119077 (SG). ZW.

(84) Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

(72) Inventors: PHEE Soo Jay Louis; Nanyang Technological
University, 50 Nanyang Avenue, Singapore 639798 (SG).
HUYHN Van An; Nanyang Technological University, 50
Nanyang Avenue, Singapore 639798 (SG). WANG Zheng;
Nanyang Technological University, 50 Nanyang Avenue,

[Continued on next page]

(54) Title: FLEXIBLE MASTER - SLAVE ROBOTIC ENDOSCOPY SYSTEM
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(57) Abstract: A master - slave robotic endoscopy system includes a flexible primary endoscope probe having at least one tool chan-
nel for carrying a tendon-sheath driven robot arm and corresponding end effector, and a secondary endoscope probe channel for car -
rying an imaging endoscope. The imaging endoscope provides enhanced image capture range relative to a distal end of the primary
endoscope probe by way of a secondary endoscope probe channel distal opening proximally offset from the primary endoscope
probe distal end; a ramp structure disially carried by the primary endoscope probe; and/or one or more actuatable distal imaging en-
doscope regions. Robot arms can include joint primitives that enable robot arm / end eftector manipulation in accordance with inten -
ded degrees of freedom. A set of quick connect / disconnect interfaces couple an actuation controller to one or more actuation assem-
blies insertable into the tool channel(s), where each actuation assembly includes tendon-sheath elements, a robot arm, and its corres -
ponding end effector.
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