MEDI CAL DI AGNOSTI C APPARATUS AND METHOD OF MARKI NG AND/ OR TREATI NG AN AREA
OF | NTEREST I N THE BODY OF A HUVAN OR AN ANI MAL TECHNI CAL FI ELD

[ 0001] Varwoustignddi nents rel ate generally to a nedi cal Pdragao®ion@23
apparatus and a nethod of marking and/or treating an area of interest in

t he body of a human or an ani mal. BACKGROUND [ 0002] Gastroscopy and

col onoscopy are commonly used for di aglnosi s of ailnments related to
gastrointestinal tract. Gastroscopy is generally used to check the first

four feet of |1y used to
eval uate the%ﬁlﬁ&n@mA%ﬁgﬂd%#ﬁ%FQSg}ﬁyﬁ “aﬁﬁf‘g@%@m oEoscopy
are usual | rts. of the spall intestine of the

gast roi nt e‘gﬂiﬁiﬁ f‘f‘g@ﬁ@sf{@ﬁﬁﬁ)@ﬁ%ﬁsﬁe\%?ﬁ%ﬁ@% Ofid BYMAN
intestine may not be detected after di agnosi s via gastroscopy and

col onoscopy. Further, early stag@ MAlecti on may not be achieved if
cancerous cells are in t he unreachabl e parts of the small intestine.
Therefore, a flexible inmaging systemthat can scan the whol e
gastrointestinal tract to get a better optical vision of an alinentary

| ocation of the gastrointesti NAECHNECALFIEAD r abl e. [ 0003] Wrel ess capsul e
endoscopy (WCE) may provide a flexible inmging system Figure 1 shows a
schemat i OO0 BIr aWhduseenthRditRdhtd R cMBANS GO R nfediaP 8idbkoskid Bppaldtfs and a

method of marking and/or treating an area of interest in the body of a human or an

animal.

BACKGROUND
[0002]  Gastroscopy and colonoscopy are commonly used for diagnosis of ailments
related to gastrointestinal tract. Gastroscopy is generally used to check the first four feet
of the upper digéstive tract and colonoscopy is generally used to evaluate the colon and
_rectum. Unfortunately, gastroscopy and. colonoscopy are usually unable to reach most
parts of the small intestine of the gastrointestinal tract. As such, a site of hemorrhage at
the small intestine may not be detected after diagnosis via gastroscopy and colonoscopy.
_ Further, eérly stage cancer detection may not be achieved if cancerous cells are in thé
unreachable parts of the small intestine. Therefore, a flexible imaging system that can
scan thé ‘whole gastrointestinal tract to get.a better optical vision of an aliﬁentwy location
of the gastrointestinal traét is desirable.
{0003] Wireless capsule endoscopy (WCE) may provide a flexible imaging system.
Figure 1 shows a schematic diagram of a conventional endoscopic capsule 100. The-

endoscopic capsule 100 may include an imaging device 102, illumination modules 104,



endoscopi ¢ capsule 100 may include an imagi ng device 102, illum nation
nodul es 104, 2 power supply (e.g. a battery) 106 coupled to a control
nodul e 10Woanti/®@379adi o frequency (RF) transmitter 108 weceRcao®/ophased

i nside a bioconpatible capsule casing 110. The endoscopi c capsul e 100 can
be easily swall owed. After the endoscopic capsule 100 was swal | owed,
natural peristalsis noves the endosconfc capsul e 100 t hrough the
gastrointestinal tract. The endoscopic capsule 100 may take inages of the

gastroint i n ic.C ul 1 noye thr

gast r oi nt%ﬁ{érg%ph% ea%t &%ﬁ'&})}%? gu (félg’na L %Bﬁnlugu qﬁ% a?%&ﬂ?‘g‘? @'lei“%’tl es

t hr oughou exam n n ut feeling. sensations resulting fromthe
novenent Eﬁ‘@ "éﬁ&f)é@%ﬁ&é‘m&fﬁé’ cgd {p5efle & E’CB‘HP%HHI?)ﬁaﬁPlet"r?éméﬁgﬁi R8% i on may
be about 8 hours. During the exanlnatlon t he i mages of the

gast r oi nt @YPIRRIC Gapss 1PRgandes easty FW@mdy&fﬁeéﬁ?rﬂﬂ@@GPch?aB%&i% washt enna
pads placed on the body of the patient and -nay be stored in a recording
devi ce e.gyallgyedy ypturdle ppasteleint movhe it oerdbstomigesapsely 180 t thaougherthed from
the recording device to a conputer via a cable connection or wrelessly.
The i magegastwintektenal tractsTlor enddsdopicaapsud HIG mhy takv irmages of the gastrginke@inal or

exam nation by a doctor. The endoscopic capsule 100 may be di sposabl e and

may be extpst bethermdogbpiy capshlel 6ol e BabygH he Babthintoaivl ¥ad. PRYBdegDVenent .
100041From t he recorded i mages, one or nore | ocations of interest (for

exanpl e, Qat beiagé Caith afegala) ackiVited ethBRSho G 'fﬁee%s(hrﬂﬁ‘alatlér[ aGithoife| f“e@lu{’%y need

further diagnosis, examnation, or treatnent) may be identified i ng

i nf or mat i QReAPnd xlggulﬂ éh{)hnot'ﬂ& %ovgineﬁtk@f tH0€n scd;??é @?{Jssgféaibbo?ﬁe 813 f\ﬁ(yﬁ §f est may

hel p a physician to reac e one or nore eres

shorter tjpe fﬁﬁ%@ “3’ Boue ol l(.:ui%dlﬂurmg hf’oew%’?‘g’&lgi‘rlh eﬁg?%qatg t_may be

reduced and e |sco Si s,
treatment or rge e nore accurate., Thus, is desirable to .
det er m negaf'ﬁ%mﬁﬁgﬁ “r (Ig‘)ylb‘? Conguelisty pnspitted ‘ioosc?ﬁ‘flf’loﬂ’éend? P?‘iﬁ Rlagsdionj 5

W rel ess ag(b(fl e. endoscopy, - 3, [0005] There are various conventi onal

nmechani s ddhe pafienhand may Bﬁ étOEﬁd ipgrrecqrdingdeving e gf Wom by hispatiensy

exanpl e | abel ed anatom ¢ | andmar ks such as the pylorus and il eocecal valve,
a capsul elhejstasedyiatages ppy be franpdertad; froma the reenading dovied tota eomypiuter viaeeableand
nodel s. However, other test(s) may be necessary to determ ne the exact.
posi ti on(oe)me@tiom loe varetessly. ithe emages anayohs trafisfonniedr iogt a idigital saoviy cmalkhe
procedure is required [0006]In conventi onal endoscopy technique t he

and may be expelled normally and effortlessly from the body Via bowel movement.
 [0004]  From the recorded images, one or more locations of interest (for example,
pathological area(s) in the gastrointestinal tract which may need further diagnosis,
examination, or treatment) may be identiﬁed. Having information on the position(s) of
the one or more locations of interest may help a physician to reach the one or more
locations of interest in ‘a shorter time. As a result, the procedural time for further
treatment may be reduced and the patient's discomfort may be lowered. Further
diagnosis, treatment or surgeries may be more accurate. Thus, it is desirable to determine

the position(s) of the one or more locations of interest via wireless capsule endoscopy.



| ocations of interest can be determ ned t hrough chem cal dye tagging

nmet hod. However, due to size limtation, it is not possible for an
endoscopiwoapsyb®ito carry the required anmount of dye Petr/scageoog2s & her
conventional el ectronic positioning techniques |ike global positioning
system (GPS) cannot be inplenented for diagnosis of the gastrointestinal
tract because there can be erroneous pbsition information due to the
natural bowel novenent. Therefore, the conventional tagging nmechani sns nay

hgabl e, i I dos: . SUMMVARY. [ 0007] A di to
erbod monOUBT ¢ b SRR (BRI BANORD ) SR Ahe, g P liRe | <

rovi ded., The nedi.cal diagnostjc paratus i ncludes a sensor configured to
g ense ar ¢QE2UONS of, iIFTELy f%??&ﬂ@l)@@@?qﬁg agpiomicelapdmanky spedyas temylasus andy

taggi ng el enment fromthe tagging device to mark and/or treat an area of

i nterest Wgoserahyelyat? erpsule0gnsbAG dupien! rgpstris andotmhall bewel oeingis timesf andhe
present invention, a nmethod of marking and/or treating an area of interest
i n t he bougdalf. Howeueraothor test(s) anayrbeinecesssapy o ddtethind the ewadtt pposition{s)l af dies

pl aci ng a nedi cal diagnostic apparatus conprising at |east one tagging
devi ce coomeror siongjloaationg gf ingeredt efasukgicdl peockihere O@yuigdd. a hunman or an ani mal,
4 transmtting an actuation signal to the at |east one taggi ng device, and

upon recepbesn ofn thifeAtdndRich@dcspyofthnighe,t {he }%sitio%?s?tofoﬂ_ﬂ@ dnOsH Rgredevi ce,
rel easing the tagging elenent fromthe at | east one taggi ng device.
locations of interest can be determined through chemical dye tagging method. However,
due to size limitatioh, 1t is not possible for an endoscopic capsule to carry the required
amount of dye for tagging. Other conventional electronic positioning techues like
global positioning system (GPS) cannot be implemented for diagnosis of the
gastrointestinal tract becausé there can be erroneous position information due to the
natural bowel movement. Therefore, the conventional tagging mechanisms may not be
applicable in capsule endoscopy.
SUMMARY
- [0007]  According to one embodiment of the presenf invention, a medical diagnostic
apparatus is provided. The medical diagnostic apparatus includes a sensor configured to‘
sense areas of interest and a tagging device configured to release a tagging element from
the tagging device to mark and/or treat an area of intérest upon actuation.
[0008] According to another embodiment of the present invention, a method of
marking and/or treating an area of interest in the body of a human or an animal is

provided. The method includes placing a medical diagnostic apparatus coxhprising at least

one tagging device comprising a tagging element into the body of a human or an animal,



BRI EF DESCRI PTI ON OF THE DRAW NGS [0009]In the drawi ngs, |ike reference
characters generally refer to the sanme parts throughout the different

vi ews. Thgodomawosds are not necessarily to scal e, enphagcs/scasivmash2s
general ly being placed upon illustrating the principles of the invention.
In the foll ow ng description, various enbodi nents of the invention are
described with reference to the fol | o ng draw ngs, in which: [0010] Fi gure
1 shows a schematic di agram of a conventional endoscopic capsul e.

[ 0011] Fi gur .sh a_schemat|c,di agram of a.nedi cal djagnostic apparatus
accor di ngtli‘l gmgttﬁﬁ e\r,‘:%% ?ur?élnstlgngi {Ot't% a@@%@é’ﬂ? R ST ‘@?}fﬁ‘fegﬂ?fégg shows

a schematic cross-sectiopal view of a taggi ng device usable in a nedical

di agnost i' eéﬁb%f’roatsb@agﬁtég‘? i [yt P @ﬁ%‘%ﬁﬁﬂﬁﬁ’ RERASIRg g’f" (ReEpEeERent fieent i on.

[ 0013] Fi gure 4a shows a schematic cross-sectional view of a tagging el ement
usabl e i rthaatlgast eng taggingAedes. ¢ appar at us according to one enbodi nent of the
present invention. [0014] Figure 4b shows a schenatic bottom view of a

taggi ng el ement usable in a

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] In the drawings, like reference characters generally refer to the éame "parts
throughout the different views. The dréwings are not necessarily to scale, emphasis
instead generally being placed upon illustrating the principles of the invention. In the
following description, various embodiments of the invention are described wifh reference
to the following drawings, in which:
[0010] . Figure 1 shows av schematic diagram of a conventional endoscopic capsule.
[0011] Figure 2 shows a schematic diagram of a medical diagnostic apparatus
according to one embodiment of the present invention.

- [0012] Figure 3 shows a schematic cross-sectional view of a tagging device usable in
a medical diagnostic apparatus according to one embodiment of the present invention.

- [0013]  Figure 4a shows a schematic cross-sectional view of a tagging element usable
in a medical diagnostic apparatus according to one embodiment of the present invention. |
[0014]  Figure 4b shows a schematic bottom view of a tagging element usable in a
inedical diagnostic apparatus according to one embodiment of the present invention.
[0015]  Figure 5a shbws a photograph of a tagging element usable in a medical

diagnostic apparatus according to one embodiment of the present invention.



medi cal di agnostic apparatus according to one enbodi ment of the present

I nvention. [0015] Fi gure 5a shows a photograph of a tagging el enent usable
in a nediwal2odi@gmesti ¢ apparatus accordi ng to one enboecwrscrowloodhe
present invention. WD 2011/093791PCT/ S&G2010/ 000023 5 [0016] Fi gure 5b shows
a phot ograph of a holl ow space of a body segnment of a tagging el enent
usabl e in a nedical diagnostic apparar%s according to one enbodi nent of the
present invention. [0017] Figure 6a shows an X-ray inage of a titanium

20001, ORI e Mo A SIS AP Rl bt

' . X- N e of.a silicon t ing-elepent filled
\[MOPﬁS] Fi gtlélégemgGC er%gr?tvlvlssa g 11>1( arn?gdxcaﬁgagnqstlc apparatus accorgi%g to %ne embodiment

of the present invention.

[0017] Figure 6a shows an X-ray image of a titanium taggihg elemcnt filled with

barium sulphate usable in a medical diagnostic apparatus accor&ihg to one embodiment

of the present invention.

[0018]  Figure 6b shows an X-ray image of a silicon tagging element filled with

barium sulphate usableA in a medical diagnostic apparatus according to one embodiment

of the present invention.

[0019] Figure 7 shows a flowchart of a method of marking and/or treating an érea of

interest in the body of a hurﬁan or an animal according to one embodiment of the present

invention.

[0020] Figuré 8 shows a schematic diagrém of a medical diagnostic apparatus in a

[0021] Figure 9 shows a schematic cross-sectional view of .a tagging device usable in
~ a medical diagnostic apparatus when a resilient element is in a second position according

to one embodiment of the present invention. |

[0022] Figure 10 shows a schematic diagram of a tagging element usable in a medical

diagnostic apparaﬁis being attached to an area of interest in a gastrointestinal tract

according to one embodiment of the present invention.

[0023] Figure 11a shows a photograph of a front view of a tagging device prototype

usable in a medical diagnostic apparatus' according to one_embodiment' of the present

invention.



barium sul phate usable in a nedical diagnostic apparatus according to one
enbodi nent of the present invention. [0019] Figure 7 shows a flowhart of a
met hod ofwoanki/mgroand/ or treating an area of interest i rcrise2b0ayos a
human or an ani mal according to one enbodi nent of the present invention.

[ 0020] Figure 8 shows a schematic di agram of a nedical diagnostic apparatus
in a gastrointestinal tract according @o one enbodi nent of the present

i nvention. [0021]Figure 9 shows a schematic cross-sectional view of a

taggin | ce usabl e j.n.a nedi,cal diagnostic apparatus en a resilient
el g?rentg ?@}‘#‘ﬁ a Etggﬁenbibpg?iw iaoWOS%M@totpo"‘SW ehi38EPEERYCHPTAME Dr esent
I nvention. [0022] Figure. 10 shows a schenmatic diagram of a taggi ng el enent
usabl e | rf‘sét[’lﬁéﬂia]c‘é‘?g‘él?la‘%}?&i’é’ﬁti‘% PGS RGGErdNRg ) 0Bg F@éﬁ@awpb%%eaﬁes&nbf
interest in a gastrointestinal tract according to one enbodi ment of the
present iAV&WPRon. [0023] Figure 11 a shows a photograph of a front view of
a tagging device prototype usable in a nedical diagnostic apparatus
accor di nd002f]oneFegnizod2arshewofa sdhemptie seoss-sectional iveaw of a tagging device

prototype usable in a medical diagnostic apparatus according to one embodiment of thg
present invention.

[0026] = Figure 12b shows a schematicv top view of a tagging device prototype usable
in a medical diagnosﬁc‘ rapparatus according to one embodiment of the present invention.
[0027] Figure 13 shows a photograph of an arrangement of various components
within a tagging device prototype usable in a medical diagnostic apparatus according to
one embodiment of the presént invention.

[0028] Figure 14 shows a photograph of a set up of an experiment for a tagging
device protot-ype.usab'le in a medical diagnostic apparatus according to one embodiment
_of the present invention. ~
[0029] Figure 15 shows photographs of a tagging elenient usable in a medical
diagnostic apparatus being embedded in a pig intestine tissue according to one
embodiment of the presént invention. |
[0030] Figure 16a shows a photograph of a titanium tagging element filled with
barium sulphate and silicon tagging eleméﬁts filled with barium sulphate usable in a
medical diagnostic apparétus being embedded in a pig intestine tissue according to one
embodiment of the present invention.

[0031] Figure 16b. shows an X-ray image of a titanium tagging element filled with

barium sulphate and silicon tagging elements. filled with barium sulphate usable in a



WO 2011/ 093791PCT/ SG2010/ 000023 6 [0024] Figure 11 b shows a photograph of a
top view of a tagging device prototype usable in a nedical diagnostic

appar at usweon@smng t o one enbodi nent of the present i nyemisicamn.o/000023

[ 0025] Fi gure 12a shows a schemmtic cross-sectional view of a tagging device
prototype usable in a nedical dlagnostlc apparatus according to one

enbodi nent of the present invention. [0026]F|gure 12b shows a schematic top
view of a tagging devi ce prototype usabl e in a nedi cal dlagnostlc appar at us

di di t 0027 13
gﬁg\% iatnp 0 og laﬁﬂo ? agﬁggélls 2’55‘5 edg?de’\?a‘t tl"%\lj‘gtré tltﬂ%g%ﬁhﬁf‘%c ‘P% (h“[,,ge t aggi ng

devi ce prot ble in.a nedical diagnostic apparatus -according to one
enbodi merfmbse %ﬁ%?@ﬁ?“‘WV@H??on [ 0028] Figure 14 shows a phot ograph of
a set up of an experinent for a tagging device prototype usable in a

medi cal di agnostic apparatus according to one enbodlnent of the present

i nvention.
DETAILED DESCRIPTION

[0032] Embodiments of a medical diagnostic apparatus and a method of marking
and/or treating an area of interest in the body of a human or an animal will bo described
in detail below with reference to the a_ccorhpanying figures. It will be appreciated that the
embodiments descn'bbed> below can be modified in various aspects without changing the
essence of the invention. |
[0033] Figure 2 shows a schematic diagram of a medical diagnostic apparatos 200
according to one embodimertt of the present invention. The medical diagnostic apparatus
200 may include a sensor 202, a power supply 206, an antenna 204 and one or more
tagging device 208 (details of the tagging device 208 are shown in Figure 3). For
illustration purposes, only two tagging_ devices 208 are shown in Figure 2. In one
embodiment, the tagging devices 208 may be disposed between the power supply 206
- and the sensor 202. The tagging devices 208 may be received in respective housings 210
of the medical diagnostic apparatus 200. The arrangement of the tagging devices 208 in—
the medical diagnostic apparatus 200 may be different in other embodiments.
[0034] The medical diagnostic apparatus 200 may be implemented as an endoscopic
apparatus, for example as an endoscopic capsule which may be swallowed for diagnosis
of ailments related to e.g. a gastrointestinal tract. However, the present invention is not
limited thereto. For exomple, the medical diagnostic apparatus may also be an ultrasound

~imager, an optical coherence tomograph, a gastroscope and a. colonoscope. The



[ 0029] Fi gure 15 shows photographs of a tagging el enment usable in a nedical
di agnosti c apparatus being enbedded in a pig intestine tissue according to
one enbodvoenil@Broihe present invention. [0030] Fi gure leaTsoans/ 080023

phot ograph of a titaniumtagging elenment filled wi th barium sul phate and
silicon tagging elenents filled with barium sul phate usable in a nedical

di agnosti c apparatus being enbedded i a pig intestine tissue according to
one enbodi nent of the present invention. [0031] Figure 16b shows an X-ray

i mage of t|ta jum t ment fille th bari hate and silicon
P S R F%f&tgfa%'ﬁﬂle dhs Gasppicoprngt B gslorostie
2011/093791PCT/SGQ?1 /000023 7 nedi cal dla nostlcﬁﬁﬁparatus bei n enbedded
in a pi g PHESRCHEl Pe tplizedasgleicay hishssa be tqpthe hywap b
i nvention., DETAlI LED DESCRI PTI ON

the animal body e.g. via the mouth or the anus. In other embodlments different types of

the medical diagnostic apparatus 200 may be used for diagnosis .of ailments related to
different parts of a human body or an animal body.
[0035] The sensor 202 of the medical diagnostic apparatus 200 may sensé'the areas
of interest, for example parts of or whole of a gastrointestinal tract as the medical
diagnostic apparatus 20b travels through the gastrointestinal tract. The sensor 202 may be
implemented as an image sensor which may record images of the areas of iﬁterest, for
example a gastrointestinal tract (or parts thereof) as the medical .diagnostic apparatﬁs 200
travels through the gastrointéstinal tract. The image sensor may include but is not limited
to an optical imager, an ultrasound imager, a thermographer, a photo-acoustic imager and
a tomograph. At the same time, the antenna 204 may transmit the recorded images (e.g.
wirelessly) to an external receiver, e.g. a data processing system (not shown). The data
processing system may process the recorded images and may display the images on a
~ display screen for viewing by a doctor in real-time (1.e. as the medical diagnostic
apparatus 200 travels through the gastrointestinal fract). In the event that one or more—
areas in the gastrointestinal tract which may need further diagnosis, examination, or
treatment' (le..g. lesions) are observed from the recorded images, an actuation signal for
actuating the one or mdre tagging devices 208 may be sent (e.g. wirelessly) to the
antenna 204. In one embodiment, the actuation signal may be sent from an external
source (e.g. data proéessing system) when the doctor pushes a button of the data

processing system. In another embodiment, the actuation signal may be generated within



[ 0032] Enbodi nents of a nedical diagnostic apparatus and a nethod of marking
and/or treating an area of interest in the body of a human or an ani mal

will be deeceonitnesronn detail below with reference to thepaeserp@aviong
figures. It will be appreciated that the enbodi ments descri bed bel ow can be
nodi fied in various aspects w thout changi ng the essence of the invention.

[ 0033] Figure 2 shows a schematic di agPam of a medi cal diagnostic apparatus
200 according to one enbodi nent of the present invention. The nedical

di agnosti,g appar,at.us 200 may i de .a sensor 2, ower supply. 206, an
ant enna égamﬁﬁlaalo‘f\%g%fmw&‘ngﬁb Efﬂseéé\?i IE‘é‘g?GEtZtg%IB?‘gi ‘l%sg' deatFntestigali ng
device 208 are shown jn Figure 3). For illustration purposes, only two

t aggi ng dE§)Eerorasddydheseandgd2 iof theimgdical Ql.agll‘%tléﬂﬁpaé?ﬁéi)é‘?%nt , the tagging
devi ces 208 may be di sposed between the power supply 206 and the sensor
202. The [08¥di ngindens erskodipentithe $sasarsiidi meyl be implsapemtadi asea thonghemigal 210 of
t he nmedi cal diagnostic apparatus 200. The arrangenent of the tagging

devi ces 2@@or hk¢ heHhwdsarabhich agpoeatse chappayr aft ineri30Based onltke giflewiest i n

ot her enbodi nents. [0034] The medi cal di agnostic apparatus 200 may be

i mpl enentlikd astemperatidle SeAfircwtRanay Usensé Qhe €a8d¥Pbe Rferén KNI RO BieC
capsul e which may be swal |l owed for diagnosis of ailnments related to e.g. a
gastr oi Ntigfpdritdtes! TAE LantdAANENAT mal NBeP1RAGHE hOVRELLRA pE Oﬂl}esl bimifeed
thereto. For exanple, the nedical diagnostic apparatus may al so be an

| t ' | £8); :
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col onoscope. The ger, e optrical erence he

gastrosc t 0 ope._Imy respectivel realiz as devi ces

ohi oh canhet i B R ARE 878 PR RO SRt e R AT Ui a the
mout h or the anus. In other epbodi ts, different types of the nedical

di agnost it TSpAFeE: (§wPs mwﬁamﬁ%ﬁ]afyoﬂwdpg@m&@ 6’?1[‘)‘8? Phdlift @e3suredi ed to
different parts of a human body or an ani mal body. 100351The sensor 202 of
the medi cHIPEEREIGH 0T | Be afiRlpvnt SfEeepod hsnincaniedt nthevalnesasr ohei mesteedt | f or
exanpl e parts of or whole of a gastrointestinal tract as the nedical

di agnost itempgsEuieatay beclisplayed|is & graphighl fhm ysisg myimberss aidier! calpracto. The
sensor 202 may be inplenented as an i mage sensor which may record i nages of
t he ar easeppésentthe messured pil veluespil the megastd Ginpematres dh atotherten(bodingar,t S
thereof) as the nedical diagnostic apparatus 200 travels through the

gast r oi ntlestehsoal02 magbe inkplemcnd &s 5 Biosinioa tensoe likele mitth fiusdi®sdnsdri M ted to
an optical inmager, an ultrasound inager, a thernographer, a photo-acoustic

i mager anebsq) t orwsnapEbividg tehR s ASEsighdlBthe bACoRMbRNASIRD deviB¥ 208 aA5M t t he
recorded imges (e.g. wirelessly) to an external receiver, e.g. a data

processi ey alisPikd QEmSAYeh theTtlaggngH@ViPJ @@@t%sﬁlgx?stg? SheD ARdYe ﬁ?:ﬁco?s.s t he

recorded i mages and nmay di splay the Tnages on a ay screen for view ng

by a doct iN PR i i Caly:. di agn LC arat us 200
travel st %”S%tgﬁﬁ‘?ﬁéégg‘ég ?I{’d%nrtl{q%a t?itr?a %tv gﬁc r)a.%dvl%ngl egé&(%erﬁ ﬁ?ﬁrg m@n%e,or nor e
areas in _the gastrointesti tract ich may .,need further diagnhosi.s,

exam nat L0n." Ig(r)mtarr e ?re%}'?.:od.exinggliegﬁg ?agch@y%%g%‘}t\?@é' CrBh ?rﬁé’g?‘g@cﬁ rded

i mages, actuati.on signal for actuati the one or_nore taggi ng devices

208 rmy BReriEslt: apd the ShgHricals map e telsateldrosh frAgEipe Flement (dhe HBBEE ren

the actuation signal may be sent:froman external source (e.g. data

pr ocessi R§mspsmayylissphemcompletalydf i copsisiheichgmigals) dor todating e-dulcers gt beessi ng

system In another enbodinent, the actuation signal may be generated wthin
one or more areas of interest. In one embodiment, the tagging element may be formed to

perform mechanical treatment or any other types of treatment at the one or more areas of
interest. The power supply 206 may supply power to the sensor 202 and the antenna 204

throughout the whole duration of examination of a patient.



9 the nedical diagnostic apparatus 200 based on i nages of the body (e.g. a
gastrointestinal tract) recorded by the sensor 202 of the nedi cal

di agnost iwoappanatous 200. [0036] I n one enbodi nent, the semnsorodddona®y be

i npl enented as a bi ochem cal sensor |ike a pH sensor which may sense the
areas of interest based on the pH Ievels or like a tenperature sensor which
may sense the areas of interest basedl®n the tenperatures. The antenna 204
may then transmt the neasured pH values or the neasured tenperatures (e.g.

ernal cei ver

\é\llh::)\i/:ﬂe.sSI ?&”éat a %P%ceggqvﬁsgag ﬁé@ﬁsﬁg‘fﬂf’té‘gsv‘gﬁteoafn@r ey, n‘g( ?Fyf(ﬁ?e;n E)P .

t he nmeasure %(Lures and may di-splay the neasured pH. vaI ues or the
neasur ed 48 g’(peu"ln cg) fizgmastis; %ﬂﬁ’?‘é}}-‘ss@oeghe tapging deyicer €8 Bey ngludes? or t he
measured tenperatures may be displayed in a graphical formusing nunbers
and/ or corulient elsmeahd s an w@mw{m@t P04 caipladstoghe rasidientecdenerd 302. .
tenperatures. In another enbodi nent, the sensor 202 may be inplenented as a
bi ochem & asteatsor of iHeetaggim cdeyick| 1(]8dinayses1rlbin ap CoBidlidipof theaetustiong t he
actuation signal, the one or nore taggi ng devices 208 nmay rel ease a tagging

el enent felenmant B@4.tGEGI the act@mioncofA08 aétQationr dlethdift 300.6the resihe eRf@aAS3 02f
interest. The tagging elenent may alternatively or additionally be used for

treating hi}eoRAfiRlired®S RodE £ Ofirsi sﬁro%satlong@ﬁmee&eém lfectiol®s Exﬁﬁ!&ké?lg
el ement may contarn or consist of chem cals, and the chem cals may be

rel eased gyr ot i had@La ;%lfsﬁgﬁ Mn d@re rl%b%?mt)é?lg GhO sk eﬁl’@%erﬁ%2 qx'xa%’sb%l ve

conpletely 1f it consists enm cal s or treating e.g. ulcers’at the one

or nore ar S enbo i_nment taggi ng el ement may be
f or med tgﬂg g[:h%agrr%g %n%%%%ﬂgraga ﬁtaqlgatmagnéle%?'ﬁer types of treatnent at

th f t...Th I 20 S ower to
the cons P08, e b hsnt ke Sostiov S RHE 102 REmajhe Souarator e

exani nati on af a, patient. WO 2011/ 093791PCT/ 862010/ 000023 10 [0038] Fi gure
3 shows &L é’ﬁﬁf%nwaggsesaeteggla&aken\?me%%tp berreleassd diomy thedageing deysre

| 208 and attached to the gastrointestinal tract for marking an area of interest. A force of
about 0.5 N to about 2.5 N may be sufficient to cause the tagging element 326 to attach to
the gastrointestinal tract after the tagging element 326 is released from the tagging device
208. Therefore, the resilient element, 302 may be selected based on a release force of the
resilient element 302 after compresSion.

- [0040] . In the case when a spring is used as the resilient element 302, the release force
ofa spring can be calculated based on tﬁe Hooke’s Law:

F = -kx, ¢))

where k is a spring constant and x is a displacemeﬁt ﬁ'.C)fn. an equilibrium position.
Therefore, in the case when a spring is used as the resilient element 302, the resilient
element 302 may be selected based on the force constant of a spring which can generate a

force of about 3 N after being released from maximum compression.



usabl e in the nedical diagnostic apparatus 200. The taggi ng device 208 may
include a resilient elenment 302 and an actuation el enent 304 coupled to the
resilientwel2enmrs79302. An actuation of the taggi ng devi eeTtA¢3omaygonesult in
an actuation of the actuation el enent 304. Upon the actuation of the
actuation elenent 304, the resilient element 302 may be configured to nove
froma first position along a movenentdldirection as indicated by arrow 305
to a second position. In one enbodinment, the resilient elenment 302 nay be a

spring. T ctuation el enent 4 may he a . heatin | enent. [0039] The
novenent @ﬁ"ﬁhe ?é%?algglgﬁtede‘élf:%ﬁ’égfnaﬁ@%‘)flflﬁlﬁfl?ﬁ ateh ggfc‘b‘g’i‘?dﬁod efeél?‘]leﬂte second
position y cause_a tagging elenment 326 to be re|l eased fromthe tagging
devi ce 208 392t Lt nag chyodiment poer #idniQSs of mha resHisat ekement 30k mey ben ar ea
of interest. A force of about 0.5 Nto about 2.5 N may be sufficient to
cause t heseewedith gheelatahe 6 ambthecothen ensh31® of Hee gesdliendielemsat Boaimayrtect af t er
the tagging elenment 326 is released fromthe taggi ng device 208. Therefore,
t he resilseeurtd & thedase 32ofthy hbesisgR tCtHe lbehad6onayabe firthas eouptedas aof t he
resilient elenent 302 after conpression. [0040]In the case when a spring is

used as tfiret peiflingi enictuéd 808N A2 embbdimet!, ahs FirbtOgKi@ingf stdc®Ry B4 ntadn be
cal cul at ed based on the Hooke's Law. F = -lcx, (1) where k is a spring

const ant jaglddetwosvertidl SRlcBE& BB difosen ﬁﬁw@%ﬂbé)é;ill%rsidég})ia%irééil@éﬁt elIJtﬂﬁﬁtef ore,
e

in the case when a spring is used as the resilient elenent 302,

resilientspol gife rgrraﬁ%%neﬁ@yof bl‘ﬁ? (S)fl?xj(s:fe %ﬁ@%ﬁ%@g@ n’\ii i ﬁla&qgec Qif R Liantmg’ @

spring which can geherate a e o afte eing released from

MaXi MM CRREFFSC Fhe ﬁyé?ggigi]hjg/ sg%gtz?elﬁg%asy 9 %1%{)(%%8 (a)lg(:)gvejtﬁe base 312 of the

housing 210.

[0042] Th¢ tagging device 208 may further include a securing element 318. The
securing element 318 may bé coupled to the actuation element 304. The securing element
318 may also be coupled to the latch 306. In one embodiment, the securing element 318
may include at least one s'tﬁng. The at least one string may be disposed adjacent to the
respective vertical structure 316 of the first guiding structure 314. The at least one string
may be a monofilament thread. In another embodiment, the at least one string may be a
multifilament thread. The securing element 318 may be ;:onﬁgured to hold the resilient
element 302 in the first position before actuation of the tagging device 208. Therefore, it‘
is desirable to select the securing element 318 based on e.g. material tensile strength to
withstand the force of resilient' element 302 before actuation of the tagging device 208
and low power requirement'to break instantly upon actuation of the tagging device 208.
[0043] The tagging device 208 may include a piston 320 coupled to the latch 306.
The piston 320 may eXtend away from the latch 306 and away from the resilient element

302 along the movement direction 305.



[ 0041] The taggi ng device 208 may also include a | atch 306 coupled to the
resilient elenment 302. In one enbodinent, one end 308 of the resilient

el enent 398 20myvob@isecured to the | atch 306 and the ot hecrsedoidbdos t he
resilient elenment 302 may be secured to the base 312 of the housing 210.
The |l atch 306 may be further coupled to a first guiding structure 314. In
one enbodinent, the first guiding striZture 314 nmay include two vertical
structures 316 disposed at two opposite sides of the resilient elenment 302.
The arran nt of the first guiding structure 314 may be different in

ot her enﬂg@r‘ﬁe nt —gl?e tRREINg depyge gQﬁ BeYi8lse fnelpde drsscantiguidipe peugig 383ebheabove

t he base 312 of the housi n% 210. [0042] The tag(%i ng device 208 may further

i ncl ude acenad guiding sreaiEat322 reay ave asarily ishaped teme inclglig amypdnéngcBdpl ed to
the actuation el enent 304. The securing el enent 318 nay al so be coupled to
t he | at clex884ding Ithroogle thertivusing@it0., Thehapesimg B2dng thd eawityt 322 iBayvhy cowveeddude at

| east one string. The at |east one string nay be di sposed adjacent to the
respect i wathverhin fild 333. Mhe thih €18 385 afay ift@udel bus is polidiineg tspsolyeethage 4. The

at | east one string may be a nonofilanment thread. In another enbodi nent,
the at | difiehy$ bildage (G¥coRe). Th8wlih iffith|328ROVeridY BaQpenihe 358614y AR €l ement
318 may gyggf:onfi gured to(griilcy)l de)t he resilient el errAI}:]t 382 i% t he iregt
position e i 1 L it is

desi r abl etb? {)egélgl ect g%%g%ggﬁtr%jggrﬁgrgr{gﬁg t%%@%ﬁ%é%%n@%ﬂ%&éﬂoal tensile
strength it . fcresili.ent, ele t 302 before.actuation
of the tzlg%lswg g@%/e?@ggl%ggle;nﬁéég%evof)%%ﬁa g$1§ L(ilie ‘r"é:?rgﬁ? R %?.(raeé:ﬁwf%ﬂ g‘r?t |y upon
actuation of .the .taggi ng deyic 08. [.00 The .t aggi devi ce 208 may

i ncl ude ﬁecp?flgt%‘r\dlg§%%38@bq Z# tog tleﬁgloflé{‘%#%boés W&gg‘?‘gghﬁ‘“’sé}ﬁ? [ASF08xt end
away fromthe | atch 306 and away fromthe resilient el enent 302 al ong the
nmovenent elﬁ"}eéﬁ%%%ﬁa% greleaped fronyths treging 45yrs 403 &y inasking gngay maresaseasncl ude a
second gui ding structure 322. The second guiding structure 322 may have a
cavity sieApierestodhe PagitioRs elgthaene 9emoasg aBas ofsatenssli may thendegdeterminedousi ng
210. The opening 324 of the cavity 322 may be covered with a thin film 325.
The t hi n fiom the poGtionsyofitheclapgieg blements 326Gt Theipositiens ofthe Glggingeddnaene 326d pol vy
di ret hyl sil oxane (silicone). The thin film 325 covering the opening 324
may hel p ntay berdeteminet by X-angintagingl Eherefore3 2Gs tlesirableahatithgtaghigg eRg@hry devi ce
208 before actuation. [0045] The tagging elenment 326 of the taggi ng device
208 may Be6 iktedev@dtetinlstWicls @RObId-OHIpaiklg atill MikiblenderR-@f itnAginpqusi ng 210.
As descri bed above, the tagging elenment 326 may be rel eased fromthe

taggi ng gevhe KER X9y MREASID BbORBHA). TRE & -BHyeRtenlfty tRLGHRRYE thiblifh ROSI ti ONsS
of the one or nore areas of interest may then be determned fronithe

posi tiong.Qk xﬁajg&a%gsggg{,é}lq) 2l ements 326. The positions of the tagging

el enents 326 may eterm ned by X-ray imaging. Therefore, it is desirable

that the tagging el enent §=312%xi [lc:)ude material s Lch are bio-conpatible
and vi sible under X-ray i nagi npgf > e. having a hi X-ray intensity.

absorption). The X-ray. i nsi.ty trapsmtted through a dense material is
gi ven by:W%reJéfs ﬁapf)‘%’ét)e?}%ay Pty Oi‘Sgt]hF H&“FP&%’SW? {ntensity 4 isyhe beahsi 1y, 10
is the incident X-ray intensity, j2 is the linear attenuation coefficient
(in cm/ pitepation sastiidient (1w crk Aland €ds theplickreseof the materiab(y cm).0046] Ther ef or e,
the taggi ng el enent 326 may i nclude bio-conpatible material. hi

[0046] Therefore, the tagging element 326 may include bio-compatible material. In

one embodiment, the tagging element 326 may be coated with bio-compatible material.

The bio-compatible material may include but is not limited to titanium and silicon. In

another embodiment, the tagging element 326 ‘may include bio-resorbable material. The

bio-resorbable material may include but is not limited to caprolactone, lactide and poly



one enbodi nent, the tagging elenment 326 may be coated with bio-conpatible
material. The bio-conpatible material may include but is not limted to

titani umwoQosiidos®@n. | n anot her enbodi nent, the taggi ngcelsengmnioo@z® nay

i ncl ude bio-resorbable material. The bio-resorbable material may include
but is not limted to caprol actone, |actide and poly 13 glycolide pol yner
Theoretical calculation using the aboV® equation (2) shows that 100t.im
thick titanium can have X-ray intensity absorption of 97% Theoretical

cal cul ati on using the_above equatl on (2) shows that 100gmthick silicon can
have X-r &yiohderdyig: Hisewtistlaleulstionsing fisebeyorquatioh@) ﬁh@gq thet 190Bment 326
made of t| taniumor silicon may provide an X-ray intensity absorption which
i s suffi chiektitanginpradhaye Xardyi igtensignabsasptioiof 8y%i Thereetical calatlaion usingg t he

| ocations of areas of interest. Further, titaniumand silicon nmay be

sui t abl e thorabbvlequitioh! @) randwgathatdwo;ﬁﬁsmdkn siithe ca R XBEY Sntehdi§ t agQi Ng
el ement 326 may include bio-degradable materials. [0047] Figure 4a shows a

Cr 0SS- SeGhiphdin ¥ £, ofhe}é?@reg gga%@ng{a@ ﬁ'tt32§2rﬁade':6fq bor;sﬂgxéﬁ ngwbottom

vi ew of the taggi ng el ement ows a p ot ogra

t aggi ng el,e hav t of about
5053 19, ST n X i it ARG SR St CBLRRIOGEE 2 b °ﬂ8*‘%?§éfﬁ¥nt 326
may include a |d|n nt. 402_.and a..bod nt. 404. |1 n _one

enbodi rred’[m‘gett;?gH ﬁw&ﬁgﬁgﬁf’ém abyreansf iptg ti“gg;rs’ﬁ {tgp SilicPR@&hape of
t he guiding se rrent 402 may be different in other enbodi nents. The guiding
segnent A§3ui f%dmﬂhétahletlaﬁfb?%diet”icﬁs An gthep empadipienly. thedaggingaelgmentnt er est .
The tapered tip 406 may enhance penetration at the area of interest. The
gui di ng Ségmentinddoiz bierdegdradeblematarigie a of about 82.37. The tapered tip 406
of the guiding segnent 402 may have a radius of about 10gm The gui di ng
segnent 40M7hay Figwe 4a shevghtrokd safiodd Gjawrvhithe taggimy deanéntdRakigwe 481 of
about 7001Am [0048] Fi gure 5b shows a photograph of a holl ow space 408 of

t he body skewsTe bbtteid4ienf of the thgigd BlgmehteIDBN Figh?d Sa kiovae phetbg@dpienihe t he
body segnent 404 may have a cylindrical shape. The shape of the body

segment  404idpedeiG 9bé. fﬁfe@%ﬂé’el%@ﬁrﬂ%rﬂ?ﬂﬂlﬁ%Qt}ﬁ-lgh-trneonQQM ®BARERL 404 may

i nclude the hol |l ow space 408 for storing
a largest diameter d; of about 700um. The tagging element 326 may include a guiding

segment 402 and a body segment 404. In one embodiment, the guiding segment 402 may
have a conical shape. The shape of the gﬁi_ding segment '.402 may be different in othér
embodiments. The guiding segment 402 may include a tapered tip 406 for marking the
area of interest. The tapered tip 406 may enhance penetration at the area of interest. The.
guiding segment 402 may have an angle o of about 82.37°. The tapered tip 406 of the
guiding segment 402 may have a radius of about 10um. The guiding segment 402 may
have a height h; of 400pm and é largest diameter d; of about 700um. |
[0048] Figure 5b shows a photograph of a hollow space 408 of the body segment 404
of the tagging elemenf 326. In one embodiment, the body segment 404 may have a
cylindrical ‘shape. The shape of th¢ body s.egment 404 may be different in » other

embodiments. The bddy segment 404 may include t.h.e.hollow space 408 for storing



14 medi cal i1imaging contrast enhancenent material. |In one enbodi nent, the
body segnment 404 may be a solid structure (i.e. the body segnent 404 does
not have woholl@eregpace). As such, the whol e taggi ng el egenG28@dmoanst he
body segnent 404 of the tagging elenment 326 nay be coated with nedical

i magi ng contrast enhancenent materials. Aternatively, nedical inmaging
contrast enhancenent materials may beldixed with the material used for
fabricating the tagging elenment 326 or the body segnent 404. The body
segnent 404,. have a hejght h2 of 40Q1. 1m and onst ant dj aneter d2 of
2bout 70BN GO SHPERETAGEmAR) T 1F 55 SREPGRETh o PSR H00 g
and a constant dianeter d3 of about 50011m The hol | ow space 408 nay

cont ai n 4N%mays slidstrucaus bt therhody sepreem 404 doek petine ddiellovepage)-al . The
medi cal imagi ng contrast enhancenent material may be used to enhance’

det ect i or\sofuch,lthe whelgitagging eement 3208r the hody segmenty#0# é thiertgeging clagemst i ¢
resonance i magi ng. The nedi cal imagi ng contrast enhancenent material may

i ncl ude BA6 may breotoated witleshedicalimagingicenttgsh elmanéamene nepterdéls; Aftenarmgilyyg and
iron oxide for e.g. nmagnetic resonance inmaging. 100491Bari um sul phate
(BaSO4) nmedidabinta@iirpCdoattas enlidiCen¥ent aateARihashe MNedRGEE MO matdihBisedforas it is
radi o opaque. In order to have an X-ray image of high contrast, X-ray

density 4ii¢hendBe fpginsH@idnt 826 &tthé BEBL se@m@ﬂ( AA2TRE b&@%@%e&h@@ﬁﬁ&li cal

cal cul ation indicates that the body segment 404 having a hol | ow space 408

may have 1 Al [ f - Leye -ray density
equi val erllltgv {%Hﬁgﬂﬂ%ﬁés‘ﬁpﬁﬁ%ﬁﬂ%ﬁﬂé‘a %ééggﬁéﬁ%b%ﬁgb@“&ljﬁg?)ﬁﬂgoﬁ B %4b, the
taggi ng el ement. 326 may be desi gned such that the body segnment 404 having a
ol T o s 48 SV Pty B> af ERALLRBYS 404 1 <OmtamGhmESD sl e SO0m.

2011/ 093791PCT/ SG2010/ 000023 15 [0050] Fi gure 6a shows an X-ray inage of a
tit ani umlhagheliny elpesrerfO860RY f ¢antan abionh 18ainlurnfs mlegival émagingueamtréss shows
an X-ray inmage of a silicon tagging elenment 604 filled with barium :

sul phat e enliEmoemért enateriahyThenmaghal dhagmg)contmstGamham@nteht miateriglmapbe adeder ved

t hat barium sul phate 606 nmay i nprove the X-ray intensity absorption of
titani umid@Bhampel detekiicrDBf BHO taghid@Seldrht ai08Sin0E. gt Xera9Pietaalingosr pbgidie taggi ng
devi ce 208 upon actuation to mark an area of interest in the body of a
human or r@bnakt hgig. erhdesddidab fhgidy donGadi RhhMWement material may include but

is not limited to barium sulphate for e.g. X-ray imaging and iron oxide for e.g. magnetic
Tesonance imagihg.

[0049] Barium sulphate (BaSO;) may be selected as the X-ray contrast enhancement
material as it is radio opaque. In order to have an X-réy image of high contrast, X-ray

2 of BaSO4 Theoretical calculation

.d(.ensity should be equivalent to at least 0.1g/cm
indicates that the body segment 404 having a hollow space 408 may have a minimum
thickness of about 222um to achieve an X-ray density equivalent to 0.1g/cm’ of BaSO,.
Thus, as shown in Figures 4a and 4b, the tagging element 326 may be designed such that
the body segment 404 having a hollow space 408 may have a thickness (t) of about

200pm.



[ 0052] Figure 7 shows a flowhart 700 of marking and/or treating an area of
interest in the body of a human or an animal. At 702, a nedical diagnostic
appar at uswbavimmgsat | east one taggi ng device including 2cragaingo@hsenment
may be placed into the body of a human or an animal. At 704, an actuation
signal may be transmtted to the at | east one tagging device. At 706, the
taggi ng el enent may be rel eased fromilhe at | east one taggi ng device upon
reception of the actuation signal at the at | east one taggi ng device.

[ 0053] Bef actuatiagn of the_taggin evice 208, .the resilient el enment 302
may be sé@éﬁ%«l&d ‘g'frﬁ%afsﬁ?‘gi %&P%B?ﬂ% %tﬁmwaéeﬁ@%gapgﬁm led Wil shown
in Figure 3. The resilient elenent 302 may be in a conpression state at the
first podphygsulphpe Fewedh shows anK-myimags ok heliconfaesing elemeatt043dledat t he
first position of the resilient elenment 302. The sensor 202 of the nedi cal
di agnost ivathalpasiama sulshapd Frem the sy imagespafrRigures 6oandvhb) ie cari be observed
gastrointestinal tract as the nedical diagnostic apparatus 200 travels

t hr ough tthes bgrash salpliite 606 may impet tHOR-rayaiateabionabsoptibh gfifianfm 608 ade or
nore areas (e.g. lesions) 804 in the gastrointestinal tract 802 which may
need furtshebndi@gnosi s, exam nation, or treatnent are observed fromthe
recorded i mages during the nedical diagnostic procedure, an actuation

si gnal 03¢ t rPASIE 86 oPbrh@d LSSy tﬁé%irfg%vﬁ?%lﬁyog Rlpofl ARG iocrné}ﬂgiﬂr at us

200 16 from an external source by a request of a doctor or an end user.

Al ternat !a}’e%|0¥ imé’f@m"ﬁ‘&%h%%h%@f §519‘H§1{ o%yanﬂﬁal%dﬁ[]cgésaril%q ix\'itﬁeﬁjgﬁo&lfﬁ medi cal

di agnosti c appar at us ased on the recorded I nmages. on actuation, the

actuatio ment. 304 | r v estr t he,secur.ing el enment 318. In
one enbOEWﬁ%ﬁt,qﬁﬁgegéﬁﬁﬁf?3ﬁ8§58§3%€°§6ﬁ8ﬁ%§ ‘“gr éﬂﬁ?ﬁ@“@P HEHES Whi ch
may suppl.y heat, ta the securin I nt 318t It the securjng el ement
31% upglr[]) ‘%8’("'3’(5’9?’8 a Wagrortaﬂemg"ﬂgu?\igﬁa&’eq E‘ﬁ@‘ﬁ% ‘gg%‘oFté" ?W?ésdh%?“gd%st r oyed

by the actuation elenent 304, the release force of the resilient elenment
302 at t PSSk pnesipeding deviemincluding & ggingderpant smayi ke plaegd iatauthe bodk of asi | i ent
el ement 302 to nove fromthe first position to the second position al ong

t he novehoman @f peenimsh AR0H4, 20OSWRIYYsigeal Mnayhkagansmiitdsetonthe @t least one
cross-sectional view of the tagging device 208 when the resilient el enent
302 is i tagging dseicont 106sthe itaggingTdienem weryteirelodsed frenr the iat leanonetaggimpt 302
fromthe first position to the second position may cause the latch 306 to
nmove al odgvitdponuepror oftthe ecthativn skl at TeatNE¢EsRthg g ddvcel at ch 306 al ong
t he novenent direction 305 may be guided by the first guiding structure

314. Thafo0s3] t Befbr8tacfiad@BofMhy HERYR: @évwa@opghﬁlefrkdiﬁémgwn%ﬂgoﬁh{ag%ure 314
as the latch 306 noves al ong the novenent direction 305. The piston 320 may

then noVeedyRidOat BE fRACHIRHIAUbH itﬂwse%{lﬁﬁgz]sﬂé{-xﬁn& § Y/ iaf 3@10\31%%11 & trﬁ 3 qqult, the

taggi ng el ement 326 may be pushed out © e opening 32 e second

gui d! ng ?%sflféﬁ{ HE@@@%&)Z JJ}{J%EIH[ J‘cé&%rgés?’eSsththgxgér%}r E)S? n! Pﬁe 51%&'0%?28 of the

t aggi ng el enent rom agqgl vi ce agging e nt 326

be attached to the: troj tinal t t 2 .g.. th I f
'ho gast PP baes e egp@Ereal 4o o Ba eiioned MectSui el diA 1A F gur o
10. The ta giﬁﬁ %Jgnen . 326 may.remain in the gastrointestinal tract to act
as a mar RSP AP qldbnPeRiclipenvis anpAEtn 209 T8 FeRRiE SRt OkOR BROlE O 8 her

treatment, diagnosis and/or surgical procedure. The 17
gastrointestinal tract as the medical diagnostic apparatus 200 travels through the

gastrointestinal tract 802, as shown in Figure 8. If one or more areas (e.g. lesions) 804 in
the gastrointestinal tract 802 which may need further diagnosis, examination, or treatment
are observed from the recorded images duririg the medical diagnostic procedure, an

actuation signal may be transmitted wirelessly to the medical diagnostic apparatﬁs 200



position of the tagging elenent 326 (i.e. the position of the area of
interest) can be determ ned by X-ray imging of the gastrointestinal tract
802. [005sbBootwswpes of the taggi ng device 208 may be Ppalsiceai@dobhr
experinmental purposes. Figure 11 a shows a photograph of a front view of a
taggi ng device prototype 1100. Figure 1 Ib shows a photograph of a top view
of the tagging device prototype 1100. 16éi gure 12a shows a schematic di agram
of a cross sectional view of the tagging device prototype 1100. Figure 12b
shows a schematic diagramof a top view of the taggjing device prototype
1100. ThetBdHi ﬁgela%‘v?%cepﬁbtaof%%t PE0D dREPT B ARaehd BEeraMIRTATYEY, 2Me

t aggi ng device prototype 1100 may have di nmensions of about 16.3 mmx 10.0
nm x 5.5 asiatiphsigia nepthsaganeiated wikdin theggedigal gbagnestioaparagys 20 daspddincal

di agnosti c apparatus 200 nmay have a dianeter of about 5 mmand a hei ght of
about 5 rthe rgcoBisd jimagpar EpdiBacitmsion, the phtmntgn aloment 3Ghmay rangenenlesti300 of
various conponents (e.g. the resilient elenent 302, the actuation el enent
304, the thatsedurid@telerhdie 8¢ Uit iofig ealbedimnt, 3the RAMtibheldhat 304 378) beisabl e

wi thin the taggi ng device prototype 1100. The taggi ng device prototype 1100

may incl uRetidy flebdtivaiiéh SbeBRPly B td thelsB@urin@ldlRrdnt 318 RS B thelddurifyr | Ng 302
may have a height of about 2 nmmand a dianmeter of about 1.2 mm The tagging

devi ce prepdnlny B hgadiB¥ioh N&hstdGe &ﬁﬁg‘ el AnEs Yemavd 6pde§£8\>lre£igfym of a

nyl on thread having a dianmeter of about 0.2 nm The taggl ng

: ' td 4:3Q4 i n t f heat
Cor 1 1 bbrrac T RGh iR, 3, FaLuehAs & BRI kgl oo B Bind (Tre”
i h i devi type 1100. Th ' iedt
cval bat 0 IPHEOR | BE.ePBH AR ARG FBcotRohe By UL U os ke dopbibe
cl cmont | S8 PRGN P Baagord EUiAn P Ereheuarabon - 18 o0

[0054] Figure 9 shows a schematic cross-sectional view of the tagging device 208
when the resilient element 302 is in the second position. The moverﬁent of the resilient
element 302 from the first position to the second position may cause the latch 306 to
move along the .movement direction 305. The movement of the latch 306 along the
movement direction 305 may be guidediby the. first guiding structure 314. That is, the
latch 306 may move along the first guiding structure 314 as the latch 306 moves along
. the movement direction 305. The piston 320 may theﬁ move into the second guiding
structure (cavity) 322. As a result, the tagging element 326 may be pushed out of the
opening 324 of the second guiding structure 322. The thin film 325 may be torn by the
release of the tagging element 326 from the tagging device 208. The tagging element 326
may be attached to thé gastrointestinal tract 802 (e.g. the mucosa layer of the
gastrointestinal tract) at the area of interest 804 as shown in Figure 10. The tagging
element 326 may remain in the gastrointeétinal’ tract to act as a marker fdr identification

of the area of interest 804 for further treatment, diagnosis and/or surgical proceduré. The



di stance between the pig intestine tissue and the tagging el enment 326 and
the angle of penetration of the tagging el enent 326 may be eval uated. The
fixed parwoeber®soi the experinents may be an overal |l hecghicaeifobdast aggi ng
el ement 326 of about 8001.1m and a spring rel ease force of about 3N force.
[ 0058] Fi gure 14 shows a photograph of a set up 1400 of the experinent for

t he taggi ng device prototype 1100. A pVg intestine tissue 1402 may be fi xed
on a Styrof oam bl ock 1404 using pins 1406. The taggi ng devi ce prototype
1100 havi ng. Wt tikaq ging el ements 326 (not shown) may be posi t| oned in
front of R9 (3 fiesgine glemerls$ed {ienshe position Ofﬁl@‘: asep i nisrst) ¢amebeat er
coil 304 of the taqging device prototype 1100 may nelt the nylon thread 318
upon act lﬁ&teil’@medWﬂggermqslnswthwﬁtw@ﬁstmb@a%86’+‘nthe first position to the
second position. The tagging el enent 326 may be rel eased fromthe tagging
devi ce pri8@3HypeProttigpeandf theytagmngidevich@08tmay be fabrcated &ut éxperiesisiue 1402.
[0059] Figure 15 shows photographs of a tagging el ement 326 embedded in the
pi g i nt eguipdsed. IFigune 1 148hbwsH photerdfitofSd Grot viewhuftaogsgipg def'lcélpidtdtﬁiv um
taggi ng el ement 1602 filled with barium sul phate and silicon tagging

el ement s 11604Fifirk €6 shdvish Biid gdiphsalanbl RwesTirdd QelibepRtdydd 11661 | Ne
ti ssue 1402. Iélélgure iGb shé)}\;ﬁi/s ggf? X-ragb/ﬁl mage 160%@&% tehle i t(g}r’# um taggl ng

I t f t
To04 11 | i thofary s sl Wi B ol Vot SIck G0Mhe UM IRETPT0,
The pos f e a nt 16Q2 and .t he con ta n
o eront s PLERSPE 11 bEer A e  Bob R BE Wellbost 302 ﬁg WbRC e siBhe 20 e
X- i 160 f t he ned t t 200
having t REVESEE %taﬁaiﬁé%%%%a%demc(s&r%@% .n@ Termide SERROERE, o
| ocat i ngé@g ar ea %ﬂ interest, e. ga\tl seased regi on. | ocation of

As t he
the dise “ieé’r‘h‘ﬁ?yl?%éll%mﬁﬁ eefbﬁ‘ie%o@lqrfﬁﬁﬂ‘tt 163mgpy 10.0p@m Xocat i on
of the di seased regi on may be determ ned the location of the tagging

el enent  3ZomghdhaAnoemendinentatheitiaging dWWG@O%ler thenedisal diagnnsdeapparajust o carry
out further tests to determ ne an exact position of the diseased region. In
addi t i on 200 mayhaveedameter pfreboudp nfmypdeheightediaberits mmy be reduced and the
patient's disconfort may be | owered. Further diagnosis, treatnment or
sur geri e40058y beFipmed 3ahows aphotofidplp af aharangetnertl 1300 agnaidus compamnat us 200
havi ng the taggi ng device 208 may al so
(e.g. the resilient element 302, the actuation element 304, the latch 306, the securing
~ element 312 and the piston 320) u'sable,Within the tagging device prototype 1100. The
tagging device prototype 1100 may include a resilient element 302 in the form of a
- spring. The spring 302 may have a height of about 2 mm and a diameter of about 1.2 mm.
The tagging device prototype 1100 may include a securing element 318 in the form of a
nylon thread having a diameter of about 0.2 mm. The tagging device prototype 1100 may
include an actuation element 304 in the form of a heater coil.
[0057] Ex-vivo experiments may be carried out on pig small intestine using the
tagging device prototype 1100. The experiments may be carried to evaluate the ejection

mechanism of the tagging device 208 used for releasing the tagging element 326 and the

- penetration depth of the tagging element 326 into a body tissue. Parameters such as the



provide a faster way for |locating the diseased region as the position of
the di seased region nay be marked at real tine, i.e. during the duration of
exan nat iwp 20f1/@3®1 a gastrointestinal tract. |In additi eorscheonwesisal

di agnosti c apparatus 200 having the taggi ng device 208 may provide a

wi rel ess diagnosis of the gastrointestinal tract. The medi cal diagnostic
appar at us 200 having the taggi ng devi d8 208 may be niniaturized and may
require | ow power. [0062] Further, the nedical diagnostic apparatus 200 may
be designed such that only.the tagging,el enents 326 are rel eased fromthe

r espect i VESPIESHEeeRhs Bb%mf(ﬁgnﬁﬁgﬁ%e égfl G 1againg lenpgat égﬁﬁ%él?ﬁ gl of he

medi cal di agnostic apparatus 200 remain inside the nedical diagnostic

appar at usPepgigationinfdhe iapeimgileraent 326 mpebe eyauaied. ddwpsied margmesers wdithey out  of
the surface of the nmedical diagnostic apparatus 200. Thus, the situation of
havi ng t hexpemwenss masibean overaliwight of thopagzmgiclemodt 126i afgbautt Ohmoandm t he
gastrointestinal tract can be avoided. [0063]1n other enbodi nents, the

medi cal dipaggoddase fangpafrahdussNfificehavi ng t he taggi ng device 208 nmay be used
for nmultiple purposes such as drug delivery, fluid sanpling, and endoscopic
i magi ng. [00s8)ne Eighedi4reiiws ¥Mpabtoiph B satlupdl AWPNESthe Cexpbiabmt 88 11200
havi ng the taggi ng device 208 nay be used for |localized therapeutics (e.g.

20 drug Ck@éétiflﬁﬂé(/)oe ﬂrbl%glrjbg i}llsl oY _Il_?; g?%ﬁue@@& &dsut g0 ﬁgg %Q %ixEd 57% rsrtyrgﬁﬁmmiy be

configured to contain aggi ng el enent 3 may be replaced with

con i g ugs._The  ag 3 _ _
ot her entacaEira e, PR 1306, 15 LaRHE o e TEthmRc N TRy U Blid?? 1"

appar at us_,200 _ hayi t he t.aqgi devi ce, 20 e used f.or .biops

col | ecti o een.tsg.i%f FI%II 3&’5‘%%'&9% S’? P Of'lﬁgn%ollnl %Wr{g%fatgg plfo§q?§$m? H@S“Fg]éé?'ng

el enent 6. may be confiqured to.be used for. biopsy collection. In yet

anot her 'tﬁ%?ﬁp,e“Wﬁ’é%gFWéatﬁﬁ%ﬂ‘ﬁ%g“ it A8eipg de plotype 1300 m3xmsly t he

t aggi ng device 208 may be used for |ocalized abl ati on/renoval of cancer.
cells, tHbe %lopdweéﬁa’éé g asfuatine Thespring 0% may: thepanewsyfrom therfistigured to
contain nano particles. The nano particles may include but are not limted
to gol d rmesdopde tthe [sesond posisigno The daggenec glemRm) A26 mayshm ral¢dsedytfitonbgem nmay be
used to rupture the tagging el enent 326 and to heat up the nano particles
for the |taggng devitepdtatypehl (0candvedy lof atacheddo theglig rtéstins tisae a402ar eas of
interests (e.g. diseased regions in a gastrointestinal tract). |In another
enbodi ner[0959 he Fighleadw shpas @hdBgraghy oDe tpRfifg @ethad 306 eabdddrinTRS pigi al s

that can enhance visibility of areas of interest via methods such as

f 1 uor esceaneginRis{oSPPOFieHe a8 ShowPHkYiapIE LARRARIIERALSinS klehdigt 1dvgent i on
have been particularly shown and o

filled with barium sulphate and silicon tagging elements 1604 filled with barium sulphate

~ embedded in the pig intestine tissue 1402. Figure 16b shows an X-ray image 1606 of the
titanium tagging elemgnt 1602 filled with barium sulphate and the silicon tagging‘
elements 1604 filled with barium sulphate embedded in the pig intestine tissue 1402. The
positions of th¢ titanium tagging element 1602 and the silicon tagging elements 1604 on
the pig intestine tissue 1402 can be clearly seen from the X-ray image 1606.
[0060] Therefore, the medical diagnostic apparatus 200 having the tagging device
208‘méy provide a simple and effective way for locating an area of ‘interest, eg. a

diseased region. As the location of the diseased region is marked by the tagging element



described with reference to specific enbodinents, it should be understood
by those skilled in the art that various changes in formand detail may be
made t hergonow/dobeut departing fromthe spirit and scopecefscim/obsngent i on
as defined by the appended clains. The scope of the invention is thus
i ndi cated by the appended clains and all changes which come within the
meani ng and range of equivalency of th® clains are therefore intended to be
enbraced. 21 CLAIMS What is clainmed is: 1. A nedical diagnostic apparatus,
I Si dto sen e . the areas of interest; and

conpri si ng: ensor nf.j gur
t aggi ng 35%9 @éﬁ%ﬂ‘?’f %815? e‘féqg&i’s‘@a% ¢ dgygTmiedkbythedecatipn pf the daggiiggi ng
device to mark and/or treat an area-of interest upon actuation. 2. The
nedi cal cleaREIb3 LG shoxpmay A Xrsayimage-af is.1it maaoebeingdessaneinsemy eunfirtheres an
i mage sensor or a biochem cal sensor. 3. The nedical diagnostic appar at us
of cl ai mtgsts to determink@n gkavt positiomafghe discrsed regomp i atditicamnthepneseddre singr oup
consisting of an optical imager, an ultrasound inmager, a thernographer, a
phot o- ac dus fiirther negienamshyabd e¢dncegd apdh.the patient's discomfort may be lowered.
Further diagnosis, treatment or surgeries may be more accurate.
[0061] The medical diagnostic apparatus 200 having the tagging device 208 may also
provide a faster way for locating the diseased region as the position of the diseased region
may be marked at real time, i.e. during the duration of examination of e.g a
gastrointestinal tract. In addition, the medical diagnostic apparatus 200 having the
tagging device 208 may provide a wireless diagnosis of the gastrointestinal tract. The
medical diagnostic apparatus 200 having the tagging device 208 may be miniaturized and
may require low power.
. [0062] Further, the medical diagnostic apparatus 200 may be designed such that only
-the tagging elements 326 are released from the respective tagging devices 208 upon
actuation. Other components of the medical diagnostic apparatus 200 remain inside the
- medical diagnostic apparatus 200. This can ensure that there is no component protruding
out of the surface of the medical diagnostic apparatus 200. Thus, the situation of having
the whole medical diagnostic apparatus 200 being attached to the gastrointestinal tract
can be avoided.
[0063] In other embodiments, the medical diagnostic apparatus 200 having the
tagging device 208 may be used for multiple purposes such as drug delivery, fluid

sampling, and endoscopic imaging. In one embodiment, when the medical diagnostic

apparatus 200 having the tagging device 208 may be used for localized therapeutics (e.g.



4. The nedi cal diagnostic apparatus of claim 2, wherein the

bi ochem cal sensor conprises any one of a group consisting of a pH sensor,
a mcro fwopi2diimeseasor and a tenperature sensor. 5. The mediscabioto@gnosti c
apparatus of any one of clainms 1 to 4, 22 wherein the taggi ng device
conprises a resilient elenment and an actuation el enent coupled to the
resilient elenent, the resilient elenght being configured to nove, upon
actuation of the actuation elenent, froma first position along a novenent
di rection to@gisecond position to rel ease the taggi ng el enment fromthe

taggi ng dENg delivery), the doflay spase H8agfnibe fraging element 326gmay: ba canfigured to

wherein the tagging device further conprises a securing elenent coupled to
t he actuspnigm drugsenthe taggingeelemeny 326amaybbe nigplaoerd i with etfugso imobthert he
resilient element at the first position. 7. The nedical diagnostic

appar at usmbbdindeaismThe tagging elshened26 nhwy @ntaaidngg ial @henémbalinens.i Bured to
renove or destroy the securing el enment upon actuation to enable a novenent

of the rafsthereahbaligert) twiehofie thelidal IdidgnpaRi dppathnis0200"BaHaE AR t4p@figt | On. 8.

The nedi cal diagnostic apparatus of clainms 6 or 7,
device 208 may be used for biopsy collection (e.g. fluid sampling), the hollow space 408
of the tagging element 326 may be conﬁgured to be used for biopsy collection. In yet
another embodiment, when the medical diagnostic apparatus 200 having the tagging
device 208 may be ﬁsed for localized ablation/removal of cancer cells, the hollow space
408 of the tagging element 326 may be configured to contain nano particles. The nano
particles may include but are not limited to gold nano particles. A radio frequency
(RF)/ultrasonic/light beam méy be used to rupture the tagging element 326 and to heat up
the nano particles for the localized ablation/removal of cancer cells/tissues at areas of
interests (e.g. diseased regions in a gastrointéstinal tract). In another embodiment, the
hollow space 408 may be configured to _}c'ontain materials that can enhance visibility of
areas of interest via methods such aé fluorescence or phosphorescence.
[0064] While embodiments of the invention havé been particularly shown and'
described with reference to specific embodiments, it. should be understood by those
skilled in the art that various changes in form and detail may be made therein without
departing from the spirit and scope of the invention as defined by the appended claims.
The scope of the invention 1s thus indicated by the appended claims and all changes

which come within the meaning and range of equivalency of the claims are therefore

intended to be embraced.



wherein the actuation elenment configured to renove or destroy the securing
el ement conprises a heating elenent configured to supply heat to the
securi ng wbenamimwhen actuated to break the securing el egesG20®/00dhe

medi cal di agnostic apparatus of any one of clainms 5 to 8, wherein the
taggi ng device further conprises a latch and a first guiding structure,
wherein the latch is coupled to the r2kilient elenent such that, if the
resilient elenent is 23 noved fromthe first position to the second
position, the |latch is noved al ong the novenent direction, wherein the
latch is €88 to the first guiding structure such that its novenent

al ong the novenent direction is guided by the first guiding structure. 10.
The nedi cal diagnostic apparatus of claim9, wherein the taggi ng
device further conprises a piston which is coupled to the |atch and which
ext ends Whbat i cleimedhie | atch and away fromthe resilient elenment along the
novenment direction. 11. The nedical diagnostic apparatus of claim 10,
wherein the tagging device further conprises a second guiding structure
adapted to gui de a novenent of the tagging el enent al ong the novenent

direction, V\,h@(ﬁk&;cgl%ggj,ssigquﬁgqs’tcgglp}@&gj ng el ement are coupl ed such that
a novenent of the piston causes a novenent of the tagging elenent. 12. The

medi cal - di agnQstid: ARRRLAH S seRke fil Akl St interest; and

a tagging device configured to release a tagging element from the tagging device

to mark and/or treat an area of interest hpon actuation.

2. The medical diagnostic apparatus of claim 1,

wherein the sensor comprises an image sensor or a biochemical sensor.

3. The medical diagnostic apparatus of claim 2,
wherein the image sensor comprises any one of a group consisting of an optical
imager, an ultrasound imager, a thermographer, a photo-acoustic imager and a

tomograph.
4. - The medical diagnostic apparatus of claim 2,
wherein the biochemical sensor comprises any one of a group consisting of a pH

sensor, a micro fluidic sensor and a temperature sensor.

5. The medical diagnostic apparatus of any one of claims 1 to 4,



wherein the second guiding structure has a cavity shaped form which

conpri ses an openi ng extendi ng through a housi ng of the nedical diagnostic
appar at uswokei1/0bf@1nedi cal di agnosti c apparatus of cl ai pctRG2010/000023Vher ei n
t he novenent of the resilient element fromthe first position to the second
position causes the piston to nove into the cavity, thereby pushing the
taggi ng el enent out of the tagging deypce. 24 14. The nedi cal diagnostic
apparatus of claim 13, wherein the opening of the cavity is covered with a
thin film 15. The nedi cal diagnostic apparatus of any one of clains 5 to
14, wher ei n t hwherasilie teggingdenertompsisisra rasibentplaseit end at athetiah etehent i r st
position. 16. The nedical diagnostic apparatus of any one of clains 5 to

15, wher aionpledeo tlastdsilient eleinentp the resiligtiebdternd befilg dutfigiréd tdhtovepdpsial
di agnosti c apparatus of any one of clains 6 to 16, wherein the securing

el enent  CRARtibSB6thdlactu@Bs cleMentSirbiOfirkBpositith A1BAE & MloveindSRRtiich ARPar at us
of claim17, wherein each string is a nonofilanment thread or a

mul tifil as'ggﬁtii éﬁ)@i‘ii@ﬁl% refedse t-ﬁg‘?aggﬁx%ie%engfraﬁmﬁé{aigginﬁgiggl{c@.t us of any one of

claine 5 to

6. The medical diagnostic apparatus of claim 5,
wherein the tagging device further comprises a securing element coupled to the
actuation element, the securing means being configured to hold the resilient element at

the first position.

7. The medical diagnostic apparatus of claim 6,
wherein the actuation element is configured to remove or destroy the securing
element upon actuation to enable a movement of the resilient element from the first

position to the second position.

8. The medical diagnostic apparatus of claims 6 or 7,
wherein the acttiation element configured to remove or destroy the securing
element comprises a heating element configured to supply heat to the securing element

when actuated to break the securiﬁg element.

0. The medical diagnostic apparatus of any one of claims 5 to 8,
wherein the tagging device further comprises a latch and a first guiding structure,

wherein the latch is coupled to the resilient element such that, if the resilient element is



wherein the actuation elenent is activated by an actuation signal from an
external source. 20. The nedi cal diagnostic apparatus of any one of clains

1 to 19, wbenfisidie taggi ng el ement conprises a body segwiBaRo@adooas gui di ng
segrment. WD 2011/093791PCT/ SG2010/ 000023 25 21. The nedi cal diagnostic

apparatus of claim 20, wherein the guiding segnent conprises a tapered tip.
22. The nedi cal diagnostic apparatus 28 claim 21, wherein the tapered tip
is configured to enhance penetration at an area of interest. 23. The

medi cal di agnostic apparatus of any one of clainms. 20 to 22, wherein the
body segrmexedi fom tho|first positian tor the setondipesitienii thal latth aig mosvedcalapgp shreat us  of
any one of clainms 20 to 22, wherein the body segnent conprises a holl ow
space. 25movenentditkéctiah, Whaejnalsd lachappauplediso the fobtaguidi@ed structure such that

its movement along the movement direction is guided by the first guiding‘ structure.

10.  The medical diagnostic apparatus of claim 9,
wherein the tagging device further comprises a piston which is coupled to the
latch and which extends away from the latch and away from the resilient element along

the movement direction.

11.  The medical diagnostic apparatus of claim 10,

wherein the tagging device further comprises a second guiding structure adapted
to guide a movement of the tagging element along the movement direction, wherein the
piston and the tagging element are coupled su.ch that a movement of the piston causes a

movement of the tagging element.

12.  The medical diagnostic apparatus of claim 11,
wherein the second guiding structure has a cavity shaped form which comprises

an-opening extending through a housing of the medical diagnostic apparatus.

13. The medical diagnostic apparatus of claim 12,
wherein the movement of the resilient element from the first position to the
second position causes the piston to move into the cavity, thereby pushing the tagging

element out of the tagging device.



wherein the hollow space is configured to store nedical inmaging contrast
enhancenent material. 26. The nedi cal diagnostic apparatus of claim 25,

wher ei n twe 20\@9ogAh | magi ng contrast enhancenent materi cTAGR0WHEE)2E O
enhance detection of the tagging elenent in X-ray imagi ng or magnetic
resonance imagi ng. 27. The nedical diagnostic apparatus of clainms 25 or 26,
wherein the nedi cal inmaging contrast gphancenent material conprises barium
sul phate for X-ray imaging or iron oxide for nagnetic resonance i naging.

26 28. The nedi cal diagnostic apparatus of claim 24, wherein the holl ow
space is configured to contain drugs. 29. The nedi cal diagnostic apparatus
of claim 24, wherein the hollow space is configured to be used for biopsy
col l ecti dd. 3Thehirdicabdibgaisticlappgranstofclaipadr at us of cl ai m 24, wherein
the hol |l ow space is configured to contain nano particles that can be used

for |ocalized wiray fle PEniGRBERE ciilylis clersl Wlls a @in ifikher est .

15.  The medical diagnostic apparatus of any one of claims 5 to 14,

wherein the resilient element is in a compression state at the first position.

16.  The medical diégnostic apparafus of any one of claims 5 to 15,

wherein the resilient element comprises a spring.

17. The medical diagnostic apparatus of any one of claims 6 to 16,

wherein the securing element comprises at least one string

-18.  The medical diagnostic apparatus __o'f claim 17,

wherein each string is a monofilament thread or a multifilament thread.

19.  The medical diagnostic apparatus of any one of claims 5 to 18,
wherein the actuation element is activated by an actuation signal from an external

source.

20.  The medical diagnostic apparatus of any one of claims 1 to 19,

wherein the tagging element comprises a body segment and a guiding segment.



31. The nedical diagnostic apparatus of claim 24, wherein the holl ow
space is configured to contain materials that can enhance visibility of
areas of woteria®sovi a fl uorescence or phosphorescence. 3per/sGheonmeaisal

di agnosti c apparatus of any one of clainms 1 to 31, wherein the tagging

el ement conprises bio-conpatible material. 33. The medi cal diagnostic
apparatus of any one of clains 1 to 325 wherein the tagging elenent is
coated with bio-conpatible material. 34. The nedi cal diagnostic apparatus
of clainms 32 or 33, wherein the bio-conpatible material conprises titanium
or silicéd. ZThesgdicThdiagnediicappaditespicktim@0appar at us of any one of clainms 1
to 31, wherein the taggi ng el enent conprises bio-resorbable material. 36.
The medi cal diwhgreisthe guiiiypaseginast cofnpaings aomapered tigl ai ns 5 to 35, further
conpri si ng: an antenna configured to receive the actuation signal
froman external source for actuating the actuation elenent, and to
transmt data representing the recorded i nages of areas of interest to an

ext er nal jhecemygedRAfdiagnostic apparatus of claim 21,

‘wherein the tapered tip is configured to enhance penetration at an area of interest.

23.  The medical diagnostic apparatus of any one of claims 20 to 22,

wherein the body segment is a solid structure .

24.  The medical diagnostic apparatus of any one of claims 20 to 22,

wherein the body segment comprises a hollow space.

25.  The medical diagnostic apparatus of claim 24, -
wherein the hollow space is configured to store medical imaging contrast

enhancement material.

26.  The medical diagnostic apparatus of claim 25,
wherein the medical imaging contrast enhancement material are used to enhance

detection of the tagging element in X-ray imaging or magnetic resonance imaging.

27.  The medical diagnostic apparatus of claims 25 or 26,
wherein the medical imaging contrast enhancement material comprises barium

sulphate for X-ray imaging or iron oxide for magnetic resonance imaging.



a power supply configured to supply power to the sensor and the antenna.
37. The nedi cal diagnostic apparatus of any one of clains 1 to 36,

wher ei n twe 20mdiog@l di agnosti c apparatus conpri ses any @O®/SGR20@/0ge0Qsip

consi sting of an endoscopi c apparatus, an endoscopic capsul e, an ultrasound
i mger, an optical coherence tonograph, a gastrocope and a col onoscope.

38. A nethod of marking and/or treatipg an area of interest in the body of
a human or an animal, the nmethod conpri sing: pl aci ng a nedi cal

di agnosti c apparatus conprising at |east one taggi ng device conprising a
tagging elenent into the body of a human or an animal; transmtting an
actuation signal to the at |east one taggi ng device; and upon

recepti ore8f tThe malidabdiagnvstc gppakatad oftchémed4, | east one taggi ng devi ce,

rel easing the tagging elenent fromthe at | east one tagging device. 28 39.

The met hod of wieddiRhollohepRens tdiffigafcdUatoRiindrggial is transmtted
wirelessly froman external source. 40. The nmethod of claim 38,
29. - The medical diagnostic apparatus of claim 24,

wherein the hollow space is configured to be used for biopsy collection.

30.  The medical diégnostic apparatus of claim 24,
wherein the hollow space is configured to contain nano particles that can be used

for localized removal of cancer cells at areas of interest.

31. The medical diagnostic apparatus of claim 24,
wherein the hollow space is configured to contain materials that can enhance

visibility of areas of interest via fluorescence or phosphorescence.

32.  The medical diagnostic apparatus of any one of claims 1 to 31,

wherein the tagging element comprises bio-compatible material.

33.  The medical diagnostic épparatus of any one of claims 1 to 32,

wherein the tagging element is coated with bio-compatible material.

34,  The medical diagnostic apparatus of claims 32 or 33,

wherein the bio-compatible material comprises titanium or silicon.



wherein the actuation signal is generated within the nedical diagnostic
appar at us based on i nages of the body recorded by a sensor of the nedi cal
di agnost iwoappanatous. PCT/SG2010/000023

27

35.  The medical diagnostic apparatus of any one of claims 1 to 31,

wherein the tagging element comprises bio-resorbable material.

36.  The medical diagnostic apparatus of any one of claims 5 to 35,

further comprising: |

an antenna configured to receive the actuation signal from an external source for
actuating the actuation.element, and té transmit data representing the recorded images of
areas of interest to an external receiver; and

a power supply configured to supply power to the sensor and the antenna.

37.  The medical diagnostic apparatus of any one of claims 1 to 36,
wherein the medical diagnostic apparatus comprises any one of a group consisting
of an endoscopic apparatus, an endoscopic capsule, an ultrasound imager, an opticél

coherence tomograph, a gastrocope and a colonoscope.

38. A method of marking and/or treating an area of interest in the body of a human or
an animal, the method comprising;

placing a medical diagﬁostic apparatus comprising at least one tagging device
comprising a tagging element into the body of a-human or an animal,

transmitting an actuation signal to the at least one tagging device; and

upon reception of the actuation signal at the at least one tagging devjce, .releasing

the tagging element from the at least one tagging device.



WO 2011/093791 PCT/SG2010/000023
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39. The method of claim 38,

wherein the actuation signal is transmitted wirelessly from an external source.

40. The method of claim 38,
wherein the actuation signal is generated within the medical diagnostic apparatus

based on images of the body recorded by a sensor of the medical diagnostié apparatus.



