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INTERNATIONAL SEARCH REPORT Intemational application No,
' PCTRIS15/34424

A. CLASSIFICATION OF SUBJECT MATTER

IFC(S) AG1B 18/10; B25J 9/06; HO4L 12/8BS (2015.01) .
CPC - AB1B 19/2203; B25J 9/06; HO3M 1/0836

According to International Patent Classification (TPC) or to both nanunal classification and 1PC

B. FIELDS SEARCHED

Minimum decumentation searched (classification system followed by classification symbals)

IPC{8) Classlfication(s): AG1E 1/008, 17/00, 19/10; AB1G 13/10; B25J 5/00, 5/06, 13/06, 19/00; BEOW 10/20; HOAL 12/865 (2015.01)
CPC Classification(s): AG1B 17/00, 18/201, 19/2203, 2017/2908, 2019/2226; B25.-8/08; HO3M 1/0838; Y 10T 74/20305

Documentation searched other than minimum doéumemaﬁon to the extent thet such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
PatSeer (US, EP, WO, JP, DE, GB, CN, FR, KR, ES, AU, IN, CA, Other Countries (INPADOC}, RU, AT, CH, TH, BR, PH}, Public Patent

Application Information Retrieval (PAIR}); ProQuest; Google/Google Schotar; Pubmed/Mediine: medical, surgical, probe, cannula, scope,
station, workstation, trolley, dolly, cart, caster, wheel, lock, brake, sampte, signal, data, filter, articulate, transition, rigld, flex, steer, etc.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of decument, with indication, where appropriate, of the relevant passages Relevant to claim No,
Y WO 2013/096610 A1 (CYOLA, AE el al. )Juna 27, 2013, figure ta; page 20, lines 9-23; page 1, 31428
—_ 21, lines 9-23 [ —
A 2,4,127-131, 143
Y US 5820823 A (NG, WS) October 13, 1988; ﬂgura 2 column 4, lines 43-50; ¢olumn 9, lines 1,3, 1428
—_ 58-67 ST
A - 2, 4,127-131, 143
Y US 2014/0012286 A1 (DARISSE, 1J et al.) January 9, 2014; figure 10s; paragraph [0170) 3
Y o US 2009/0171151 A1 (CHOSET, HM et al.) July 2, 2009; figures 1, 11; paragraphs [0006], 126, 132-138, 267,
;— [0045], [0055), [0067], [0081] 275-276
) 127-131
ly US 2009/0248038 A1 (BLUMENKRANZ, SJ et al.)-October 1, 2008; figures 14a-b; paragraphs | 126, 132-135, 267,
;— [0113)-{0114] 275-276 -
127131
¥ Us 2005/0195166 Ai. (COOPER, RA st al.) September 8, 2005; figure: 1; paragraph [0059] 126, 132-135, 267,
j [— . . 278-278
A —_——
127131
[Z Further documents are listed in the continuation of Box C. D Sec patent family annex.
* - Special categories of cited documents: “T"  tarer document published afier the inemational filing date or priority
“A" document defining (ke general state of the art which is not considered date and nat ir conflict with the but cited to
to be of particular relevance the principle or theory underlymg 1Be invention
“E” “ﬂlﬂ'aPPhCﬂ“U“ ov patent but published on or afier the intemational  =X"  docwment of panicular relevance; the claimed invention cannot be
filing da considered novel or cannot be considered to involve an inventive
L do:dumen;s\lzlﬁtlchhn:gy lhrglw doubis s on p?orllyhclmm(s} or w'lm;r:1 is step when the document is taken alone
cited 10 ish the publication date of another cilation or other wym  gooumen of particular relevance; the claimed invention canmot be
special reason (as specified) . - considered :J’ involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

means being obvious te a person skilled in the art

“P"  documem published prior 1 the inemational filing date but laterthan  «p »
the priority date claimed g &"  document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report
19 October 2015 (15.10.2015} 2 3 Nov 2015

Name and mailing address of the [SA/ ' Authorized officer

Mazil Stop PCT, Atin: ISA/US, Commissianer for Patents Shane Thomas

PQ. Bux 1450, Alexandria, Virginia 22313-1450 o PCT Helpdssk: 571:272.4300

Facsimile No. 571-273-8300 PCT OSP: 571-272.7774
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C (Continuation).  DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Category*

A WO 2008/091494 A1 (MAKO SURGICAL CORPORATION) August 31, 2008; figure 1; 2,4, 127131, 143
paragraph [0094), [0102]

A US 8292807 B2 {PERKINS, DG et al.} October 23, 2012; figure 1; column 8, lines 28-38 2,4,143
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Box No. Il Observations wherg certain claims were found unsearchable (Continuation of item 2 of first sheet)

This intemational search report has not been established in respect of certain claims under Article 17(2)(s) for the following reasons:

D Claims Nos.:

because they relate to subject matier not required 10 be searched by this Authotity, namety:

2, D Claims Nos.:.

because they relate to parts of the international appllcatwn that do not comply with the prescribed requuremenls to such an
extent that no meaningful international search can be carried out, specifically:

3 D Claims Nos.:

because they are dependent claims and areé not d:aﬂed in gocordance with the second and third sentences of Rule 6, 4(a}

Box No. IIl ~ Observations where unity of invention is lacking {Continuation of item 3 of ficst sheet)

This Intemnational Searching Authority found multiple inventicns i this intermational application, as follows:

This application contains the following invertions or gmi.lps of inventions which are not so linked as to form a single general inventive
. concapt undar PCT Rule 13.1. In order for all inventions to bs examined, the-appropriate addlitional examination fees must be paid.

Group i: Claims 1-4, 1268-135, 142(&), 143, 267, 275 and 276 are directed toward an articulating probe systam comprising: a feedar cart
on a plurality of whaels that allow manual mevement of the cart in a herizontal direction; and a feeder support arm that couples the
feeder assembly to the faeder cart; and a method of compensaiing for extranecus movemeant in an articulating probe systam.

Group II: Claims 5-15, 146 and 152 are directed toward an articulating probe system comprising: a tool support in communication with
the articulating probe for supperting the elongate tool, the toof suppert Including a tool tube that extends from the toe! support at an
Intermediate portion to the side port of the distal link at a distal portion, the tool tube having a first flexibility at the Intermediate portion
and having a sacond Rexibillty at the distal portion, the second fiexibllity having a greater flexibllity than the first flexibility.

-***-Continued Within the Next Supplémemal Box-"""-

D As all required addmonal senrch Tees were timely paid by the uppllcant, this international search report covers all searchable
claims.

2z, I:l As all searchabte claims ¢ould be searched without effort justifying add:tmnal fees, this Aulhonty did nol invite payment of
additional fees.

3 D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, ' No required additional search fees were timely paid by the applicant. Consequently, this international search report is
. resiricted o the invention first mentioned in the claims; it is covered by claims Nos.: ,

1-4, 126-135, 142{B), 143, 267, 275 275

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
: payment of a protest fee.
D . The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation,
D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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-"**-Continued from Box No. Il Observations where unity of invenlion is tacking (Continuation of tiem 3 of ﬁr-st'sheat) Ea

Group lll: Claims 16-20 and 157 are directad toward ‘an articulating probe system comprising: a distal link; the distal link of the
‘articulating probe including a side port constructad and amanged lo receive a distal end of an elongate tool; and a probe introducer
including a nack and a bass, a probe channel through the base and neck through which the articulating probe freefy passes.

Group Iv: Claims 21-30, 162 and 187 are directed toward an articulating probe system compriging: a plurality of links betweena -
proximat link and a distal link; the plurality of links including a channel constructed and arranged to recaive a distal end of an elongate
tool; and a service foop in tha elongate teol provided between attachment position and the channed, wherein a length in the sanvce loop
of the elongats twol is greater than a length of the articulating probe when positioned in its greatest.extent of curvaturs.

Grougp V: Cleims 31-54, 79-87,-172, 177, 182, 189 and 220 are directad toward an articulating probe systam comprising: a plurality of
cables In communication with the plurality of links; a plurality of cable bobbins at which proximal ends of the plurality of cables are
wound; moter assemblies, each corrasponding to one of the cable bobbins, for driving tha cable bobibins, the motor assemblias including
moticn resistance mechanisms that substantially prevent rotation of the bobblns as a result of forces transferred through the cables, as
encountered by the articulating probe.

Group VI: Claims 55-78, 196, 202, 206 and 216 are directed toward an articulating probe system comprising: a feedar agsambly in
communication with thae articulating probe to apply forces an the articulating probe to cause the probe to articulate and to transition .
betwaen the flexible state and rigid state; and a position sensor at the feeder assembly to detarmine whather a change in position of th
feeder assembly has oocurred. -

Group VII: Claims 88-91, 229 and 231 are directed toward an articulating probe system comprising a stertle drape consiructed and
arranged for installation between a base assembly and top assambly of an articulating probe system.

Group VIIk: Claims $2-125, 233 and 265 are directsd toward an articulating proba, comprising: a plurality of outer links and a plurality of
inner links, in a cascading articulation armangement, wherein a taper angle of the first concave surface of the cuter links is varied from
link to link in the distal-mast outar links to provide the cascading articulation arrangament.

Group [X: Clalms 136-140, 277 and 280 ars directed toward a method of calibrating a control system of an articulating probe system.
Group X: Claims 141 and 282 are directed mard a method of pravantinﬁ application of excessive force in an articulating probe system.
Group X): claims 142(A) and 283 are diracted toward & method of preventing unintended motlen in an articulating probe systemn.

Tha inventions listad as Groups I-XI do not refate to a single general inventiva concept under PCT Rule 13.1 because, under PCT Rule
13.2, thay lack the same or corresponding special technical features for the following reasons: the special technical features of Group |
include a faeder car, which is not present in any other Group, the spacial technical features of Group |1 including a tool tube, which is not
presant in any other Group, the Bpecial tachnical features of Group i including a probe infroducer, which is not preaant in any other
Group, the speclal tachnical features of Greup 1V Including a service loep, which is not present in any other Group, the spetlal technical
faaturas of Group V Including bobbins, which Is not prasent In any other Group, the special technical featuras of Group VI Inciuding a
position sensor, which is not present in any other Group, the special technical features of Group Vil including a sterils draps, which is not
present in any -other Group, the special tachnical featuras of Group VIl including wherein a teper angle of a first concave surface of
outer links is varied from link to link, which is not present in any other Group, the the special technical faatures of Group X including
calibraiing a control systam, which is not present in eny other Group, the spedal technical features of Group X including preventing
application of excessive force, which is not present in any othar Group, the special technical featuras of Group Xl including datarmining
sggressive movement basad on at least one of velocity or acceleration.

Groups I-X| shara the technical features Including an articutating probe system. Groups I-VIl share the tachnical features including an
articulating probe constructed and amanged to articulate in at least one degree of motlon and to trangition betweaen a flexible state and a
rigid state. Groups |, V-Vl and IX share the iechnical features including a feeder assembly. Groups | and IV-VII share the technical
features including a feedar assembly in communication with the articulating probe to apply forces on the articulating probe to cause the
probe to articulate and to transition betwaen the flexible state and rigid state. Groups I, IV, ¥ and IX-X} share the technica! features
including steering or a steering operation. Groups |, IX, X and X| share the technical faatures including controlling steering or
movement. Groups | and X1 share the technical features including an operator and unintended or undesirable motion. Groups [1-XI
share the technical features including links, Groups (I-VIl share the technical features including an articulating probe comprising a
pluraiity of links betwean a proximal link and a distal link. Groups II-IV share the technical features including an elongate teol. Groups ||
and HI share the technical features including the distal link of the articulating prebe including a side port constructed and arranged to
recelve a distal and of an elongate tool; and a tool support for supporting an alongate tacl. Groups lll, IV and Vil share the technical
features inciuding a channel, Groups IV, V and VIl sharg the tachhical features Including a plurality of Inner links and a plurality of outer
links. Groups IV, V, IX, X and Xl share the technical features including a locking operation. Groups |V and X share the technical
featuras including curvature. Groups V, |X, X and X! share the technical features Including cables. Groups V, VI, VIl and IX share the
tachnical features including motor agsemblies. Groups V, VI and VIl share the technical features including motor assemblies for driving.
Groups V, IX and X share the technicat features including measuring lead cells. Groups ¥, V1 and Vil share the technical features
ingluding the feeder assembly comprising: a base asgembly including motor assemblies for driving first coupling mechanisms; and a top
assembly including second coupling mechanisms In communlcation with the first coupling mechanisms and for applying the forces on
the articulating probe in response to the first coupling mechanisims, the top assembly including the articulating probe, the top assembly
removably attachable to the base assembly. Groups IX, X and X share the technical features including cable tension and adjusting
tansion. Graups 1X and X share the technical features including a first threshold and a second threshold and releasing or slackening
tension. -

—+**Continued Within tha Naxt Supplemental Box-""-

Form PCT/ISA/210 (patent family annex) {January 2015)
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=**-Continued from Box No. iIt Observations where unity of inventlon is lacking {Continuation of Hem 3 of first sheet) -

However, these shared technical features are previously disclosed by WO 2013/096610 A1 to Oyola et al. (hereinaﬂer 'Cyala’) in view of
US 2014/0012288 A1 (MEDROBOTICS CORPORATION) (hersinafter 'Medmbohm‘)

Qyola discloses an articulating probe system [apparatus for an articulating probe; abstract); an articulating prube (abstract) constructed
and aranged to articulats in at least one degrés of motion (abstract) and to transition betwaen a flexible state and a rgid state
(abstract); a feader assembly (a force transfer feeder assembly; abstract, page 15, lines 28-29); a feadar assambly (a force transfar
feeder assembly; abstract, page 15, lines 28-28) in communication with the articulating probe {canstructad and arranged to apply force
1o a probe; abstract) to apply forces on the articutating probe (abstract) to ceuse the probe to articulate (abstract) and to transition
betwsen the flexible state and rigid state (abstract); steering or a steering operation {steering; page 18, linas 10-12); controlling steering
of movement {controlling steerable robotic systems (page 2, lines 11-13); an operator (page 18, lines 23-28); unintended or undesirable
maotion (undesired movement (motion); page 20, lines 1-8Y; links (page 6, lines 20-22); an articulating probe (abstract, page 6, lines
20-22) comprising a plurality of links (page 6, lines 20-22; figure 11b) betwaen a proximal link {figura 11b, illustrated as the Iink near
fesding mechanism {16)) and a distal link (figure 11b, lllustrated as the link at the distal tip of tha articulating probe}; an slongate tool {an
elongate tool; page 24, lines 26-29); a distal link of the articulating probe (a distat link of the articulating proba; figure 11b, illustrated as
tha last link at the distal tip of the proba) Including a side port {page 24, lines 26-29; figurs 4a, side ports illustrated in the distal tip link of
the probe) constructed and amanged to recelve a distal end of an elongate tool (configured to recelva one or more aelongata tools
{constructed and amanged to receive a distal end of an elongate tool); page 24, lineg 26-29); a channal (page 24, lines 26-29); a plurality
of inner links (page &, lines 20-22) and a pluralily of outer links {page 6, lines 20-22); a lacking oparation {a locking mechanism to lock or
release the amms in states of rigidity; page 10, lines 17-18); curvature (figure 4a, illustrated in the upward and inward curving of the
probe); cables (page 3, lines 27-30); molor assemblies (motors {motor assemblies); page 8, lines 6-B); motar assemblies for driving
{motors for driving wheels; page 26, lines 23-24); the feeder assembly (page 20, line 17) comprising: a basa assembly (a base unit;
page 20, lines 19-20; page 26, lines 9-28) including motor assermblies (page 26, line 19) for driving first coupling mechanisms {for driving
wheels which engage bobbins (for driving first coupling mechanisms); page 26, line 19); a top assembly {a feeder assembly {a top
assambly); page 20, lines 20-21) Including second coupling mechanisms (inciuding bobbins {including second coupling mechanisms);
page 21, lings 10-12} in. communication with the first coupling mechanisms {coupled to the wheals (In communication with the first
coupllng mechanisms); page 26, line 19) for applying the forcas on tha articulating probe {where the cablas on the cable bobbins steer or
Iock the probe (for applying the forces on the articulating probe); page 21, linas 10-18) in response to the first coupling mechanisms
(based on engagement of the bobbina with the wheels {in response to the first coupling mechanisms); page 26, line 18), the top
asgambly including the articulating probe (the feeder assembly including the erticulating probe; page 21, lines 7-8}, the top asaembly
remavably attachabla to the base assembly (page 20, lines 17-20); cable tansion {tenslon to control cables (cable tension); page 18,
linas 9-12} and adjusting tensicn (selectively applying tension {adjusting tension); page 18, fines 8-12); and whaerain the forca that
causes the probs to transition from the flexible stats to the rigid state incudes a force of at least 1 pound, 10 pounds, 20 pounds, or 30
pounds {page 5, lines 7-14); as well as releasing a probe arm in a rigid state to a flexible state (page 5, lines 31-33). Oyola doas not
dis¢lose a tool support for supporting an elongate tool; load cefls for measuring; a first threshold and a second threshold; and releasing
or slackening tension. Medrobotics discloses a tool shaft guide for providing supporting force for a tool {paragraph [0021]); and sensors
Including load cells {paragraph [0164]). it would have baen obvious to a person of ordinary skill in the ar, at the time of the invention, to
have madified the previous disclosure of Qyola, for providing the force required to transition the probe from a flaxible state to a rigid state
as a threshold of rigidity, and further providing a release tenslon for transitioning from a rigid state 1o a flexible state as a second
threshold, for ensuring the proper control of fensioning of the cables, in order to provide a desired state of rigidity or flexibility.
Furthermore, it would have bean obvious to a person of ordinary skill In the art, at the time of the invention, o have modified the previous
disclosure of Oyola, for integrating a sensor for measuring tension, such as a load ¢ell, as previcusly disclosed by Medrobatics, for
providing a means for determining tha tension on cables in the system, In order to effect appropriate control, as previously disclosed by
Oyola Additionally, it would have beer obvious to a person of ordinary skill In the art, at the time of the invention, to have modified the
pravious disclosure of Oyola, for providing a too! support, as previously disclosed by Medrebotics, for supporting the shaft of an elongate
tool, as previously disclosed by Oyola, for ensuring the positioning of the tool, and preventing detachment at the proximal end due to
torque from the weight of the elengated toal.

Since none of the speclal technigal features of the Groups |-X| inventions is found in mora than one of the inventions, and sinca all of the
shared technical featuras are previously disclosed by a combination of the Oyola and Madrobotics references, unity of invention is
lacking. .
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