WO 2006/046931 PCT/SG2005/000369 1 Device for cauterising tissue
and uses thereof Field of the invention The present invention relates to a
WRgMed4esBtauterising tissue suitable to be mounted on a bioBS/aGaap/000369
sampling instrument. Background of the invention The sampling of a
portion of a tissue is often necessary in many humans and animals,
particularly in the diagnosis and treatmerit of patients with cancerous
tumours, pre-malignant conditions and other diseases and disorders. In
particular, it is used to exclude malignancy. A biopsy may be performed
when a lesion, or an abnormal area W|th|n a tlssue that could possibly
represent cancerdgVigerfofcautatisingdigsTad S li¢®med to
determine the nature of the lesion or abnormal area. Tradltlonally,
biopsies have been performed using conventional, or ‘open’ surgery,
which involves making a large incision on the skin and dissection down to
the, uestion and removing the lesion. Haemostasis is then
aﬁg@iﬁ%@my, or an electrosurgical system, in direct contact
with the bleeding tissue to stop further haemorrhage. With the advent of
mThm@Itysmvatﬁverﬁiopsgetatﬂmtqmstewsmfm pauldiising dissieesstiiialde to be
bigpsRPUAM, B%@Qg Sn‘té 3@?&%%%“9 3to 5 mm in length.
A biopsy Instrumen usually con ted as a needle-like instrument
with a diameter of less than 5 mm or that which is equivalent to the
tn@,&{& é&ﬁ%%ﬂ?\%%@u‘?&%on and is pgssed from the skin to the area
in"question under some torm of image guidance. This is known as a
percutaneous approach and is commonly performed using either

ultrBSGAARERA R BROSHR, &) Srtip RN RECA RRRISEANYEId /AR dNpgans and
beyaneried JERTE USRS EiagR HBR BT IPSARIBAIOBE patients with cancerous

tumours, pre-malignant conditions and other diseases and disorders. In

particular, it is used to exclude malignancy. A biopsy may be performed when
a lesion, or an abnormal area within a tissue that could possibly represent
cancerous changes, is detected. The biopsy is performed to determine the
nature of the lesion or abnormal area.

Traditionally, biopsies have been performed using conventional, or ‘open’
surgery, which involves making a large incision on the skin and dissection
down to the area in question and removing the lesion. Haemostasis is then
achieved using diathermy, or an electrosurgical system, in direct contact with
the bleeding tissue to stop further haemorrhage. With the advent of minimally
invasive biopsy techniques, it is now possible to achieve tissue biopsy through
small incisions in the skin, measuring 3 to 5 mm in length. A biopsy instrument
is usually constructed as a needle-like instrument with a diameter of less than
5 mm or that which is equivalent to the intended size of the skin incision and
is passed from the skin to the area in question under some form of image
guidance. This is known as a percutaneous approach and is commonly
performed using either ultrasound techniques or x-rays for guidance. A tract
therefore needs to be created from the entry point on the skin to the lesion.



WO 2006/046931 PCT/SG2005/000369 2 Sharp dissection of vascular
tissue is usually involved in demarcating the tract and removing tissue.

WOrsedHedtesults in bleeding which may occasionally be undtrlrdfe03400369

technique of achieving haemostasis is therefore essential. It is evident
that because of its approach, bleeding poses a challenge for image-
guided minimally invasive biopsy techniddéies as haemostasis cannot be
achieved in the traditional manner as would be possible in conventional
biopsies. There'is a paucity of devices created to prevent uncontrolled
bleeding in a consistent and effective manner following percutaneous

malATRIfisREion eypsedlaptipanriitgsHaly Hyel\rdidadenarpdng the tract
MaotHIBRpNSSRRE THIS BIRYEFLNAYAR HiesnRiCRIhGhBYSi@lsionally be

pressure, adrenaline injection, argon laser coagulation, or the recent use

bidReRPiedsR Hydeshois Rlershieving haemostasis is therefore essential. It
(hER(aanY - SEOBBEAIISETHE RE EPPEAEH) BIEEWntE pRREd D KA RRga M image-

hydrogels.htm) or fibrin glue which act as tissue sealants and form a

pSyeHEd HRIMAlY HRVER \GirRICRDX tiRCIAESR BB uHRIBRRIFT ImEaNnot be

leskmiseS AR QRIIRIONEN HRATHEN A8NWRIII@NBESWERSIHIENEN conventional
requirements for negotiating the tract from the skin to the lesion before its

apREESn precludes its accurate and effective use in the setting of

minimally invasive percutaneous biopsy techniques. Based on current

nmEtleoe siseffquiiveith axindestinsis craptedt e prvent iasdrdooilediddeeding in a
t.result. This m uire furthe

Rgg{%@%\;ﬁﬁl%rco%vf%%?gﬁa;fngﬁn@iglf'qlfowmﬁ ercu re%%ts n?lmmagy é'?vasive
géry. In"sucK cases, the patient Is subje
tdojrites aDesendingtanthdisyeps ohtidshe adrpiayarafthodmitnallhave been
YA BIPTSHIE, 10BN RSTS FSo RIS S RBSSALIdBRATIRE Tnjection,
argon laser coagulation, or the recent use biodegradable hydrogel polymers
(http://lwww.surgery.arizona.edu/research/grants-research/biodegradable-
hydrogels.htm) or fibrin glue which act as tissue sealants and form a physical
bond with the cut surface of the tissue. Although some of these techniques
have been proven useful in conventional surgery, the requirements for
negotiating the tract from the skin to the lesion before its application precludes
its accurate and effective use in the setting of minimally invasive
percutaneous biopsy techniques. Based on current methods, effective
haemostasis may not be achieved and continued bleeding or a large
haematoma might result.  This may require further treatment with
conventional surgery. In such cases, the patient is subject to additional
discomfort and distress and the advantage of a minimally invasive procedure

is negated.

There is therefore a need in the art for a device that can achieve haemostasis
soon after a biopsy and/or tissue sampling, so as to cause minimal bleeding
and discomfort to the patient.



soon after a biopsy and/or tissue sampling, so as to cause minimal
bleeding and discomfort to the patient. WO 21)1)61046931
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invention addresses the problems above, and in particular provides a new
device for cauterising tissue. According to one aspect, the present
invention provides a device for cauterisidg tissue, the device arranged to
be mounted to a biopsy and/or sampling instrument and comprising a
conductive cauterising portion and means for heating the cauterising
portion. The device may | be hollow. According to a further aspect, the
caksmay efthepyentionice may be in the form of a ring or a part of a
ring through which the biopsy and/or sampling instrument extends.

ATt dinesemindtiventspe clddreseuidefiring RYBATSMaoRE, ahIRRSHA particular
part o lﬁt conductl\éesmat%rlal wherein the conductive material is in the

foPRPUASR PIRRLAGY ISR LR ISRURIIS DOAIRSHS- a cylinder and/or a wire.

The device may also be in the form of a sleeve. The cauterising portion
magcbedingt t6 aammdaspeetmdlerighrddentdndentioa nEaplidéssuatédvice for

b%dggé'lji?mg faigbaljeaying an r}hﬁ gayrer ggrﬁortlg%ge )tgr?gigrtopsy and/or

devi preserit invention s Guited on & 0
seﬁammgtmsnaimeneettcandtamhmaamgnmrrg)pdrtcxbw@fd:hatée\smg iportion and
CIfREL1Q i it el Ol IR ISR GOl e BSE fisy e
mounted e| er pe manent yonto opsyan oF sampihg natrument

or be releasably removable from the instrument. According to yet another

adrardingd o derbenaspest the ranterising reipnsf thedevissimgay be in
agRe Toh STARIera [Pasidne m@mw?gww eHtHRELIGRS PSRN Sampling

Co- oPeratlver engaged with the second member.
instrument extends. According to another aspect the cauterising portion may
be at least a part of a conductive material, wherein the conductive material is

in the form of any one of or a combination of a layer, a cylinder and/or a wire.

The device may also be in the form of a sleeve. The cauterising portion may
be part of a conductive material. This conductive may be insulated by
insulating material, leaving only the cauterising portion exposed.

The device of the present invention is to be mounted on a biopsy and/or
sampling instrument such that the cauterising portion of the device is closer to
the distal end of the instrument. Accordingly, the device may be mounted
either permanently onto the biopsy and/or sampling instrument or be
releasably removable from the instrument.

According to yet another aspect of the present invention, the device may
comprise a telescoping assembly comprising at least two members, wherein
the first member is co-operatively engaged with the second member.

According to a further embodiment, the device may be a sleeve having a C-
shaped cross-section, said sleeve being sufficiently flexible to bend at least a
portion of its length away from the instrument, whilst the remaining length



According to a further embodiment, the device may be a sleeve having a

C- shaped cross-section, said sleeve being sufficiently flexible to bend at
WO8p/84¢93ktion of its length away from the instrument, whilst #{SI/8628031A¢P369
length WO 2006/046931 PCT/SG2005/000369 4 remains mounted to

said instrument. The uncompleted part of the cross- section of the sleeve

forms a gap in the sleeve. According to a4further embodiment, at least

part of the gap is closed by a resilient member. For the purposes of the

present invention, the term 'resilient’ will be understood to encompass

flexible and/or elastic material. The resilient member may be at least one
elastiabsn drouanteidtdovssizh iplsistinfamiricThowei@mpistsditphte of the cross-

ilies for th t invention. The deyice may
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cdestieidnamberasihe pseidfomtbeppresestippigritioheating the
cauterising portion. In particular, the means for heating may be connected

OTHE donee Ty 'Batas ahil & HEESHRSRERhTBE Wﬁﬁﬂ“fﬂ@vﬂi;c@iQ{Ess range of

provides a method for cauterising tissue comprising the steps of: -

mBﬁP{Yﬂ%rh%l}FéH%@Hh\}f&é%gfw%r@ﬁeiﬁﬁﬁﬁf/@ﬁ'ti@ﬁtbﬁ inployepahdher device
SafgyiMaveS EUMPhal napsENISPeensyBugler SHEMR!INhITRL URRlent tissue

into g tissue mass; B} ) ) )
and skin, and instead promote a “clean” insertion of the device.

The device may further be arranged to mask at least a part of a biopsy and/or
sampling lateral opening on the biopsy and/or sampling instrument.

The means for heating the cauterising portion comprises connection means
connecting the cauterising portion to a power supply for heating the
cauterising portion. In particular, the means for heating may be connected to
the conductive material.

In a further aspect, the present invention provides a method for cauterising
tissue comprising the steps of:

- mounting a cauterising device of the present invention on a biopsy and/or
sampling instrument;

- inserting the biopsy and/or sampling instrument into a tissue mass;
- obtaining a tissue sample; and

- cauterising the tissue.



- obtaining a tissue sample; and - cauterising the tissue. WO 2006/046931
PCT/SG2005/000369 5 In a more preferred embodiment, the method

WorRR)6f0#9ét comprise an additional step between the steps PTG FRHGF 000369

the device on the instrument and inserting the instrument into a tissue
mass, wherein the additional step comprises acting on the device to mask
at least a part of a lateral opening on theSinstrument. The method may
also comprise a step of rotating the instrument such that the cauterising
portion of the device is in a predetermined angular orientation. Further,

the tissue may be cauterised while removing the device from the tissue
mHLs3 IiMPrRoRrefereeet £aMhpdinaaht, the Mmathadismayh iwrhesecomprise an

ingHHmSHAISEIS anEenrcthiGdbe BiskR IRy P WSGEY Bifthe instrument

mounting of the device, enabling acting on the dévice to mask at least a

pARdriasgrting ShRingryment iRtarantissuerReashivieReky Higoadditional step
CIBRTFRASERIING 'O daidBIBUMMK Y ehdich Hatar sl opening on

portion of the device is in a predetermined angular orientation. Further,

thivBsdpeimment chliteBeihashimaidialsenComnessyitibiar Eustating the
a prgferirchemaashimenit theyaeBpalafsiaytepsiaeiissfe May Aeeiee is in a

carried out such that the cauterising device is mounted on the biops

arirsieImpIed iAegtiaeRigRiAIRDINSHIReh R HagHscMBYehSrsauterised

themirdiedeiy hivpaewee/ Aoksshe fsstrliptadellowed by re-inserting
the instrument into the tissue mass which has been sampled, and

o S e SO R B THERE rorument i

cdinstrsdsiidrecbintonihg tissue wmsgrifotigwed by the mounting of the device,
enabling acting on the device to mask at least a part of a lateral opening on
the instrument. The method may also comprise a step of rotating the
instrument such that the cauterising portion of the device is in a -
predetermined angular orientation. Further, the tissue may be cauterised
while sliding the device within the tissue.

In a preferred embodiment, the method of cauterising tissue may also be
carried out such that the cauterising device is mounted on the biopsy and/or
sampling instrument after the instrument has been removed from the body
after a biopsy and/or tissue sampling, followed by re-inserting the instrument
into the tissue mass which has been sampled, and cauterising the tissue.

In another aspect of the present invention is a biopsy and/or sampling
instrument for obtaining tissue samples and cauterising the remaining tissue
comprising:

- means for sampling tissue;
- a lateral opening for receiving the tissue samples;

- a conductive cauterising portion; and



- means for sampling tissue; - a lateral opening for receiving the tissue
samples; - a conductive cauterising portion; and WO 21)1)61046931

WEDOTHEE®E1115/111111369 6 - means for heating the cauter®BaIgSE3AI5/00369

In a more preferred embodiment, the sampling means includes a
cauterising portion. In a most preferred embodiment, the sampling means
may include a coaxial cutter internal to ti®e instrument which may have a
connection to a power supply such that the cutter both samples ad
cauterises tissue. Another further aspect is a method of obtaining tissue
samples and cauterising the remaining tissue comprising the steps of: -
intréagangyfardsriiRg tisorausansing gantiaument as described above into
a tissue mass to be sampled; - severing a tissue sample from the tissue

Magsaliinbrapreiisred BIRDBIFALMP MY SamBRRGRABAIL ToRRIEISH cauterising

tissue sample to the proximal end of the instrument; - depositing the

seherianis&@ BpspReiRHet mbnditeMe hasampling diraisifay jeelude a

of tisauiaicautRsisRAdMHICtO R MIMRRERD WGk BAMAR!IaNdisissetlBn to a
particular, the invenhigﬁ relgtes to cauterising human tissue. Even more in

pRRURESHRBIASHRNJAIL IR SUBRLRREN SFRIRS:3E GautRrisasbireg o

another aspect, the invention provides a method of assembly of an
inginotrert flurtherteaspectisisieacometiridg tfe steamiviy atisgsbiwgsamples and
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diathermy p the instrume

- introducing the biopsy and/or sampling instrument as described above into a
tissue mass to be sampled;

- severing a tissue sample from the tissue mass that has entered the lateral
opening;

- transporting the severed tissue sample to the proximal end of the instrument;
- depositing the severed tissue sample; and
- cauterising the tissue.

Accordingly, the types of tissue cauterised in the present invention include
mammalian tissue. In particular, the invention relates to cauterising human
tissue. Even more in particular, the invention relates to cauterising breast
tissue.

According to another aspect, the invention provides a method of assembly of
an instrument for cauterising tissue comprising the steps of: attaching a
sheath to a shaft of a biopsy and/or sampling instrument and connecting a
diathermy pin to the instrument to cauterise a tissue.

In a preferred embodiment, the sheath may function as either a conductive or
insulating sheath.



In a preferred embodiment, the sheath may function as either a
conductive or insulating sheath. WO 21)1)61046931
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comprising a device for cauterising tissue according to any aspect of the
present invention, and a biopsy and/or sampling instrument. Brief

description of the figures Figure 1A is a sfde elevation view of the

cauterising device according to one aspect of the invention. Figure 1 B is

a cross sectional view of Figure 1A. Figures 2A and 2B are cross

sectional views of the cauterising device in the form of a sleeve. Figures
sABRHeBagResbel HaetibMantienyison kitaoasmplisingsvcdavitesfdoroauterising
2 BB RTSHARY {0 ARPESHESPEFHN PRI i@‘l’,r ShdA MRS andror
are the cross sectional views of alternative aspects of the ‘invention,
whERRRNRGRSIMERIKg device comprises a telescopic assembly. Figure 5
shows .a perspective view of a cauterising device. Figures 6A and 6B

shows a side elevation and Figures 6C, 6D, 6E and 6F show a

perspective view of an aspect of the present invention. Figure 7 illustrates
h@ﬁé@&é‘b : 3{;’8“18&%! I l‘frfetg'e pregent invention may be mounts—:-ql ona
biopSy and/o sampun’g'r‘r?:grmment. Figure 8 shows how the cauterising

device according to the present invention may be arranged to mask a part

of LRI Besifh) @H@iﬁﬁ!ﬂ@%mmgﬁgtﬂrﬁ@nwdﬁmaﬁgmm to one
Seesbat s achiRAtoN FidedoYESAIRINE KR ol WRUPY ARYe 1A,
sampllng instrument with méans for cauterisation present In the

[ trumené. WOC?%)61046931 PCTBG211115/111111369
igures 2A an are cross sectional views of the cauterising device in the

form of a sleeve.

Figures 3A and 3B are cross sectional views of a cauterising device in the
form of a sleeve according to another aspect of the invention.

Figures 4A and 4B are the cross sectional views of alternative aspects of the

invention, wherein the cauterising device comprises a telescopic assembly.
Figure 5 shows a perspective view of a cauterising device.

Figures 6A and 6B shows a side elevation and Figures 6C, 6D, 6E and 6F
show a perspective view of an aspect of the present invention.

Figure 7 illustrates how the cauterising device of the present invention may be
mounted on a biopsy and/or sampling instrument.

Figure 8 shows how the cauterising device according to the present invention
may be arranged to mask a part of the lateral opening of the biopsy and/or
sampling instrument.

Figures 9A, 9B, 9C and 9D show side views of alternatives of a biopsy and/or
sampling instrument with means for cauterisation present in the instrument.

-



8 Detailed description of the invention It will be convenient to further
describe the present invention with respect to the accompanying

WQRAMWiIi¢Imat illustrate possible arrangements of the inventidi{.15a2¢05/000369

arrangements of the invention are possible, and consequently the
particularity of the accompanying drawings are not intended to be limiting
of the present invention. According to a figst aspect, the present invention
provides a device for cauterising tissue, the device arranged to be
mounted to a biopsy and/or sampling instrument and comprising a
conductive cauterising portion and means for heating the cauterising
portion. The biopsy and/or sampling instrument to which the device may
be mounted to can be any biopsy and/or sampling instrument known in

th@éfé-ilgﬂrd@é@ﬂ@i&nt&etﬂ?‘i%ﬁ%may be any one of the instruments

as described by atent NOS. 5, ,822, 5,649,547, 5,769,086,

6, 38,ﬁ 5, herein incorporated by reference. According to a further

ashdpt! PR SRNEDIEHIR MRS HESIIRB B8 ArasenhvaRsion it daspect to

hatiewadeidinmpanyigydrawigs Neist onisRaeRaViSossiBIC A HArRAREMISOOf the
space in or within a body. According to Figure 1A, it provides a cauterising
déO@'ﬁ@%on%Wé?ﬁg Ey m@gcaﬁferigﬂ?g JOMESHIB, APmeessSiRle. and

hestitggOshthcthagsiitigulapitiiost Hebycadnpanyngrirddmgaarehot iftended

cautﬁriiiﬁﬂ] ortiCﬁ 15 is in the, form.of a ring through which a biopsy

and/8ps! &Eﬂ%) Eﬁtﬁ"ﬁ%ﬁ 59’8 Y. The cauterising portion 15,

however, may be a part of a ring. In this case, the remaining part of the

rigaontihagdes aofitsit aspeetcainerignegendrtionetfiide muates @y device for

SUyj ansuladi ateria ati is jn the. form of a

L RO N e AR o, 4 BIRS) anor
sampling instrument and comprising a conductive cauterising portion and

means for heating the cauterising portion.

The biopsy and/or sampling instrument to which the device may be mounted
to can be any biopsy and/or sampling instrument known in the art. For
example, the instrument may be any one of the instruments as described by
US Patent Nos. 5,626,822, 5,649,547, 5,769,086, 6,638,235, herein

incorporated by reference.

According to a further aspect, the device is hollow. For the purposes of this
invention, the term hollow refers to a body having a hole or space within, a
cavity, opening or space in or within a body.

According to Figure 1A, it provides a cauterising device 10 comprising a
conductive cauterising portion 15, and means for heating 20 the cauterising
portion 15 by a power supply (not shown). The cauterising portion 15 is in the
form of a ring through which a biopsy and/or sampling instrument may extend.
The cauterising portion 15, however, may be a part of a ring. In this case, the
remaining part of the ring, which does not act as the cauterising portion 15, is
insulated by suitable insulating material. The means for heating 20 is in the

form of a wire running along the length of the device 10. Alternatively, the



WO 2006/046931 PCT/SG2005/000369 9 means for heating 20 may be
in the form of a ring of conductive material (as seen in Figure 1A)

W A% the cauterising portion 15 by means of a wire rufiid¢aR9Ag 000369
the length of the device 10. However, the means for heating 20 may be
any other means by which the cauterising portion 15 may be heated or
connected to a power supply. Figure 1A glso provides an alternative
arrangement of the cauterising device 10. The device 10 may be in the
form of a sleeve 12 comprising a cauterising portion 15 and means for
heating 20 connected to the cauterising portion 15. In order to prevent the

hhaab&ﬁmf_bgeineaﬂiﬁgimqrda%nﬁeensmmoﬁlmtdhe hiegt o compectiraiadaterial (as
the cauterising portion 15, the means for heating 20 is_sujfrounded by an .
inSERRD EIGHBSIAY EtBeHE Ao S e A ARIoR A B aP AR Of & wire
invanﬁmgl am?]gmmmmwm daveat Bndlowivtre the: megnisefoshdating 20
In particular, the jnsulating material 25 may be a.biocompatible .material

e R BN ROt R P SIS DO R b golBey B heated
matetiaiméutbd toastiwer epeply. Another aspect of the present invention

is shown in Figures 2A and 2B. Figure 2A shows the cauterising device
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layer rom being dissipated to the surrounding. Another function’ of the
external insulating layer 40 is to prevent the patient's skin to be burnt b

thénneistes ispheay B Hieedonml TEapRe e lieipaas ol ARy ApR, et the heat
howeysHdeAated PAAB RBINRFIREUBBYEJRY 5 Sthexpesass FbiSheating 20 is
exposed portion of the conductive layer 35 acts as the cauterising p?rtion
3gyfpinded by an insulating mateérial 25, as shown in Figure 1B. For the
purposes of this invention, any suitable insulating material known in the art
may be used. In particular, the insulating material 25 may be a biocompatible
material, as it will be inserted into a tissue mass. Examples of biocompatible

materials include plastic or epoxy.

Another aspect of the present invention is shown in Figures 2A and 2B. Figure
2A shows the cauterising device 30, wherein the device 30 is in the form of a
sleeve. The sleeve comprises a conductive layer 35 and means for heating 20
connected to a power supply (not shown). The conductive layer 35 is further
insulated by an external insulating layer 40 to prevent heat from the
conductive layer 35 from being dissipated to the surrounding. Another function
of the external insulating layer 40 is to prevent the patient’s skin to be burnt by
the heat supplied by the power supply. The external insulating layer 40
however leaves a portion of the conductive layer 35 exposed. This exposed
. portion of the conductive layer 35 acts as the cauterising portion 38 of the
device 30, which is in the form of a ring arbund the sleeve. The advantage of
exposing just a portion of the conductive layer 35 to act as the cauterising



device 30, which is in the form of a ring around the sleeve. The advantage

of exposing just a portion of the conductive layer 35 to act as the
WQaMeAHAH WO 2006/046931 PCT/SG2005/000369 10 portidi¢ B8G2405/000369
ensure that the heat supplied is concentrated at a point and therefore the
cauterising of the tissue would be more effective. Alternatively, the
conductive layer 35 may be insulated by Hkternal insulating layer 45 such
that a portion of the conductive layer 35 is exposed at either ends of the
device 30. The exposed portion of the conductive layer 35 at the distal

end of the device acts as the cauterising portion 38, while the other

exXPRRIAN R sHarneysk iiakbile hertirsipplia isocrngentrated atsaheoint and
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shown). A further alternative of this aspect of the invention provides an

inner insylating Jayer 45, ag shown in Figure 2B. This inner insulating )
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' ductijve layer 55 and ap external insulating layer 60. The
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cay tS\W/ﬁi g portion 58 of the device 50. However, in the device 50, the

cau

erisirig portion 58 forms just a part of a ring around the sleeve. A
further alternative is wherein the external insulating layer 60 leaves the

coniithor aipsnative pbiiiel aspattcridhesinientiarn pdovides|ayenbbr insulating

T'fﬁ‘yer 45, as shown in Figure 2B. This inner insulating layer 45 would be useful
when the device 30 is mounted on a biopsy and/or sampling instrument with a
shaft made of conducting material, so as to minimise heat from the conductive
layer 35 from being dissipated to the shaft of the instrument.

The cauterising device 50 as shown in Figures 3A and 3B is similar to the
device of Figures 2A and 2B. The device 50 comprises a conductive layer 65
and an external insulating layer 60. The external insulating layer 60 leaves a
portion of the conductive layer §5 exposed. This exposed portion of the
conductive layer §5 forms the cauterising portion 58 of the device 50.
However, in the device 50, the cauterising portion 68 forms just a part of a
ring around the sleeve.

A further alternative is wherein the external insulating layer 60 leaves the
conductive layer 55 exposed at either ends of the conductive layer 55. The
exposed portion of the conductive layer 55 at the distal end of the device 50
acts as the cauterising portion 58, while the other exposed portion of the
conductive layer 85 acts as the means for heating 20, which is in turn
connected to a power supply (not shown) to heat the cauterising portion 58.



exposed portion of the conductive layer 55 at the distal end of the o_Ievice

50 acts as the cauterising portion 58, while the other exposed portion of
WoHE0@B#HASttive layer 55 acts as the means for heating 20, wHER/RGHE5(490369
connected to a power supply (not shown) to heat the cauterising portion

58. WO 21)1)61046931 PCTBG211115/111111369 11 Another

alternative of the present aspect is showhlin Figure 3B. The device 50
further comprises an internal insulating layer 65. This internal insulating

layer 65 would be useful when device 50 is mounted on a b_iopsy and/or
sampling instrument with a shaft made of conducting material, so as to

mitfiAISehalierativseidans sinaeat ispasiis ahavenvio IEigurss3orine device
begoorpipeipAsHhiRisee %f%mgliﬁmmﬁ?'%PW%iéh%t rnal, insulating
p the end with

caonductive layer 55 may be extended at the €nd Opposite :
tf?@\f%ﬁt@ﬁsm@% rhén el pehan wevieadnishnepuntesthens piopayoand/or

Sfﬁémﬁliﬁ@tiﬁ@ﬂ’iﬁ}ﬂéﬁ{;p@ﬁhoéﬂ%Bﬁﬁghgvﬁmﬁﬁﬂﬂg%{?gg{eio as to

4A and 4B. Figures 4A and 4B show a cauterising device 70 an .
rdHUBRES eI Re g ise hitag fraenibe conduictive leyee 55 from being
meiseipeteddo thethaivortai ilutiagers are all co-operatively |

engaged with the adjacent member. In particular, member 78 is

COy tivel ed with member_79, which is in furn co-operatively
e%bga?gg(glﬁﬁ rﬁ{aérqn%) enrgéﬁh é%xgrﬁ%@gg &‘ﬂﬁ%mﬁéﬁh% end opposite the
tetestufinghescantbljsinierottionedaliersethdt flidageibnmiia aB8dthermy pin
C H'&?gﬁso%ﬁ} slide into one another, allowing extension and shortening of

tr¥e assembly. The telescoping assembly may contain any number of
members, with a minimum of two members and wherein the first member

isY&)-apeiverseagagh thwinTeseniitveniivenibahowire inufigerest 4A and 4B.

Maghes HAY YAL ARPeHEe gn égﬁégﬂg%d%%i{}?getoﬁ(tg% 90 respectively
comprising a telescoping assembly comprising three members, 78, 79, 80,
wherein the members are all co-operatively engaged with the adjacent
member. In particular, member 78 is co-operatively engaged with member 79,
which is in turn co-operatively engaged with member 80.

For the purposes of this invention, a telescoping assembly refers to members
that fit together like a set of cylinders that slide into one another, allowing '
extension and shortening of the assembly. The telescoping assembly may
contain any number of members, with a minimum of two members and
wherein the first member is co-operatively engaged with the second member.
The number of members may vary depending on the length desired to extend
the device to.

Accordingly, when using the device 70 or 90, even though the telescoping
assembly comprises of three members 78, 79 and 80, only member 80,
comprising a cauterising portion 75, may be extended out of member 79
without the need to extend member 79 out from member 78. The members
78, 79 and 80 are made of any suitable insulating material so as to prevent
the heat supplied to the cauterising portion 75 from dissipating to the



the device to. Accordingly, when using the device 70 or 90, even though

the telescoping assembly comprises of three members 78, 79 and 80,
WQaNaiéeher 80, comprising a cauterising portion 75, may b8 Ekfrd8s/000369
out of member 79 without the need to extend member 79 out from

member 78. The members 78, 79 and 80 are made of any suitable

insulating material so as to prevent the hgat supplied to the cauterising
portion 75 from dissipating to the WO 21)1)61046931
PCTBG211115/111111369 12 surrounding. The members 78, 79 and 80

are preferably made of insulating biocompatible material. For example,

plgsticoundingky T e anarsbensly 8y T raruhRises prefetabdynmpddiaf #Hsulating
which. ] t ;fhe ly .shown) by a wire 85. In

F%@% 4R ¢ ke Efr%t%\l/%? e it diﬁﬁgggflt;ér%? tﬁ%ﬁ)é%gth of the

assembly to connect the cauterising portion 75 to the power supply,

widie asnemply duthemeamirises BrieAiRsISDr AR J6riyhieh|ém gonnected
OftierRSPRANBY S0P N@Rit IR GRHICHYIBOWPEISS, R ﬁ#&‘?eoﬁﬂ?rtﬁ@&mé're two

The wire 85 is insulated by suitable inSulating material leaving on

thWires BALHENRSRIONG the dangthief e messmbliptecconnreiiisnganterising
IS [FolGies T IROtASSSHNRY §§W§Fme§QQMeFWQ§P%@?§W§’ one wire

mgmbers,and wherein each member comprises at least a conductive
m

AN &R e dangkh eltheaserrehiatmeanire fipeeavirsising portion
mfmmﬁo%mmﬂmm%\ﬁﬁérﬂs%ﬁhénu%ﬂéé"!g{llééfﬁéb]_é‘ﬁwgﬂi’éw@')‘ﬁaterial

materjal of all members is arranged in such a way that the conductive
mAfelBPYNGIORNHIR RaHISHS RS RAHIN 42 HPESREAuoUS contact. A

person skilled in the art would have the relevant knowledge on how the
mamblesrshiivéctspent aidhd fudntiod iBe cersitepiaglagesnehiglddelescribed

m r%li),%r,s %Belﬂgr?s%gn%?u?e%%?tat%b members and wherein each member
comprises at least a conductive material in the form of a layer, and an
external insulating layer. The member may further comprise an internal
insulating layer. The conductive material of all members is arranged in such a
way that the conductive material of all members of the assembly are in
continuous contact. A person skilled in the art would have the relevant
knowledge on how the members should be arranged such that the conductive

layers of all the members are in continuous contact.

According to another aspect of the present invention is the device 100 as
shown in Figure 5. The cauterising device 100 is mountable on a biopsy
and/or sampling instrument. The cauterising device 100 has an orifice through
which a biopsy and/or sampling instrument extends, comprising three layers:
the inner layer 111 with a proximal extension, the middle conducting layer 110
with a protrusion 108 of the middle conducting layer 110 proximal to a ledge
115 and the outer layer 105. The protrusion 108 may be in the form of any
one of or a combination of a layer, a cylinder and/or a wire. The device 100
further comprises a ring 120 of conductive material connected to the
protrusion 108 through the middle conducting layer 110. The outer layer 105



According to another aspect of the present invention is the device 100 as
shown in Figure 5. The cauterising device 100 is mountable on a biopsy

WQRHgpe@dipling instrument. The cauterising device 100 has 6 B2805/000369

through which a biopsy and/or sampling instrument extends, comprising
three layers: the inner layer 111 with a proximal extension, the middle
conducting layer 110 with a protrusion %88 of the middle conducting layer
110 proximal to a ledge 115 and the outer layer 105. The protrusion 108
may be in the form of any one of or a combination of a layer, a cylinder
and/or a wire. The device 100 further comprises a ring 120 of conductive

”@i@filﬁlligmﬂmﬁdmlﬂt@emwieﬂ iHB Hting ot ateriaideitileothduchieigile layer
T er a 5 WO 2006/0469 CT/SG2005/0003
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inexbasiegl Idjaallﬁért'ﬁ"flmemedmdtmmﬂayema therhicimdoictisghayeng 120
110,which forms &?e ring 120,.acts %% ter|S| ortlon WhE? th
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own) A’possible’'way
okapphe¢hiol shewla)ndb nﬁwbla pay eof s:qmm@'o’mag treehyewitzecHi0Q thea power

e B A R e MR B R o 110 it
adihestbaompihrgugstritenpratausibnhti8h & coordd@lyf the dievine 100 is anounted
RS S SR D RSB TR R coves
letip@ ikl madbsballres\dauhﬂnmmmmmuhﬂe hempoesedprainisign 108 of
e R A A U3 e Toe
ctedgedtdbthmade of insulating material serves the purpose of preventing the
skin from coming into contact with the conducting layer 110. The ring 120
may be a part of the middle conducting layer 110 which is not covered by the
outer insulating layer 105. The middle conducting layer 110 and/or its
protrusion 108, when connected to a power supply acts as the means for
charging or heating ring 120, which is the cauterising portion. This middle
conducting layer 110 serves as connection means between the ring 120 and
the power supply to allow an electric current to charge the cauterising portion
and allow heat dissipation for cautery when the ring 120 is in contact with

tissue.

According to a further aspect, a diathermy pin (not shown) may be curled over
the exposed protrusion 108 of the middle conducting layer 110 to be used for
electric current conduction. When a user of the device 100 activates the
power supply, heat is supplied to the cauterising portion, either connecting the
middle conducting layer 110 or its exposed protrusion 108 directly to a power
supply, or by using a diathermy pin attached (not shown) to the protrusion
108. The inner insulating layer 111 extends proximally beyond the middle



outer insulating layer 105. The middle conducting layer 110 and/or its

pr ' hen connected to a power supply acts as the me §§F2005/000369
chﬂgi%@%r&%gg%vng ring 120, which is the cauterising portion. Thisﬁrgld/ e

conducting layer 110 serves as connection means between the ring 120
and the power supply to allow an electric current to charge the cauterising
portion and allow heat dissipation for calftery when the ring 120 is in
contact with tissue. According to a further aspect, a diathermy pin (not
shown) may be curled over the exposed protrusion 108 of the middle
conducting layer 110 to be used for electric current conduction. When a

uSansiuFingaver o arites aehelblns stalpeplacementupfisiechts tisthermy

czmrtﬁrising portion, either connecting the middle conducting layer 110 or
its exposed protrusion 108 directly to a power supply, or by using a
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shelf for stable placement of suc iathermy pin. Another aspect of the

o HABIEY 1B (0Bl BB 3 AN HIRG S BE S Roaiid 45, through
Fighiels 8/biepaIPaFIND A SORPUAYVRSIRUIRESINSRSTHEN THE J¥lieB 93D may be
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thod k in th t. The deyice 130 further comprises a means for
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user of the device 130.

According to a further aspect, the two arms 135 and 145 may be made of
flexible conductive material, such that when the device 130 is mounted to a
biopsy and/or sampling instrument, the two arms 135 and 145 may be
adjusted by either pressing the arms 135 and 145 closer together, in the case
of a biopsy and/or sampling instrument with a smaller diameter, or pushing
the arms 135 and 145 further apart, in the case of a biopsy and/or sampling
instrument with a larger diameter.

As an alternative to Figure 6A, Figure 6B provides a cauterising device 132,
comprising a conductive cauterising portion 140 which is in the form of a part
of a ring at one end of the device 132 with two arms 135 and 145, through
which a biopsy and/or sampling instrument extends. The device 132
comprises another ring with two arms 136 and 146 at the other end of the
device. The device 132 further comprises a means for connection 152, which
connects the two rings at either ends of the device 132. The power supply
needed to heat the cauterising portion 140 may be connected to either arm
146 or 136 of the device 132. The power supply heats the cauterising portion



user of the device 130. According to a further aspect, the two arms 135
and 145 may be made of flexible conductive material, such that when the

WQgMes4r38lis mounted to a biopsy and/or sampling instrumeR€ ¥ 2015/000369

arms 135 and 145 may be adjusted by either pressing the arms 136 and

145 closer together, in the case of a biopsy and/or sampling instrument

with a smaller diameter, or pushing the #8ms 135 and 145 further apart, in

the case of a biopsy and/or sampling instrument with a larger diameter,

As an alternative to Figure 6A, Figure 6B provides a cauterising device

132, comprising a conductive cauterising portion 140 which is in the form
ofl4@anthenaitiigy eequicednibotithesdeVioedrdingiyh the groveet3suppdy may be
1 ich a bio n ampling.i ment extends. .
e R e el o ST T A5G 36 of Figure
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132. The power s neede eat the cauterising portion 140 may
be conngected to either arm 146 or 136 of the device 132. The power

stsp9rHngdeRnAbrsRitb s RasRalvdhe 19aie daibasdevice 160 is in the form
P Galicv 151kl 18865 LhdwR MPRylins BREVTRE 9ee®160 comprises a

Accordingly, the %)\_Ner supply may be controlled by the user of the device
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agd 132 may be split-rings., According to another further aspect, the
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8 riSingasis et Agyileinsylating Frateabdile e etantesisien rertion is
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140, which is a part of a ring through which the biopsy and/or sampling
efiahdne SRR, 198 SemRnbslsiar MioRsy and/or sampling instrument

depending on the diameter of the biopsy and/or sampling instrument. Further,
there is a means for heating 150 running within the sleeve 165, through the
length of the sleeve 165, which is connected to a power supply (not shown) to
supply heat to the cauterising portion 140 when required.

Another further aspect is shown in Figure 6D. The device 170 works similarly
to the device 160 of Figure 6C. However, the device 170 is in the form of a
hollow sleeve of conductive material 174. The device 170 comprises a -
cauterising portion 172. A power supply (not shown) is connected to the
conductive material 174 by means of heating 173. The cauterising portion 172
is therefore heated by the power supply via the conductive material 174. The
device 170 further comprises an external insulating layer 175 which covers
the conductive material 174, leaving the cauterising portion 172 exposed.
Similar to the device 160 of Figure 6C, the cauterising portion 172, external
insulating layer 175 and the layer of conductive material 174 is made of
flexible material to achieve a better fit of the device 170 on the biopsy and/or
sampling instrument when the device 170 is mounted on the instrument.



160 is made of flexible insulating material, while the cauterising portion is
made of flexible conductive material, such that a tighter fit can be

WethePéeP3lhen the device 160 is mounted to a biopsy and/oP€ArhERME/000369

instrument, depending on the diameter of the biopsy and/or sampling
instrument. Further, there is a means for heating 150 running within the

sleeve 165, through the length of the sldéve 165, which is connected to a
power supply (not shown) to supply heat to the cauterising portion 140

when required. Another further aspect is shown in Figure 6D. The device

170 works similarly to the device 160 of Figure 6C. However, the device
1fofiurthenasnesivoh the prssatieventiondiscshowmieriblgure. 6he The device
d896%F FGRE IS SraiK SUIRISRRBHLRE - BigLR i i
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300 comprises a hollow sleeve 165 and a conductive cauterisation
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of flexible insulating material, while the cauterising portion is made of

elastic band 302 (tgo close the gap between the sleeve 165 of the device 300 at
at least one part of the sleeve 165. The elastic band 302 may be attached to
the cauterising portion 140 as shown in Figure 6E. Alternatively, the elastic
band 302 may be placed at any position along the length of the sleeve 165.
As another alternative, there may be more than one elastic band 302 placed
along the length of the sleeve 165. The elastic band 302 can be of any
suitable material such that it enables the sleeve 165 to fit snugly around a
biopsy and/or sampling instrument and also allow the sleeve 165 to be able to
stretch beyond its original diameter without the device 300 detaching itself
from the biopsy and/or sampling instrument on which it is mounted. For
example, the elastic band 302 may be made of a resilient material such as
rubber. However, any other suitable material may be used for the elastic band
302. The elastic band 302 may be attached to the sleeve 165 by an adhesive
such as glue or the like. Alternatively, there may be means provided on the
cauterising portion 140 and/or the sleeve 165 for the connection of the elastic
band(s) 302.



flexible conductive material, such that a tight fit can be achieved when the
device 300 is mounted to a biopsy and/or sampling instrument, depending
WRRGR4edeter of the biopsy and/or sampling instrument. TREESEHIEH 040369
means for heating 150 running within the sleeve 165, through the length

of the sleeve 165, which is connected to the power supply (not shown) to
supply heat to the cauterising portion 140¥when required. The device 300
further comprises an elastic band 302 to close the gap between the

sleeve 165 of the device 300 at at least one part of the sleeve 165. The
elastic band 302 may be attached to the cauterising portion 140 as shown

in Arpthes furtheraepest ofibe nmikemainystiomis proyideddrafigyre 6F. The
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example, the elastic band 302 may be made of a resilient material suc
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adhesive such as glue or the like. Alternatively, there may be means

proiaLe 4A3He TenuelingrpeRbA biapay ded/ersanningdestrment and also
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elastic band(s) 302, the device 310 uses a ) )
165 by a suitable adhesive such as glue or the like. Alternatively, means may

be provided on the sleeve 165 and/or the cauterising portion 140 to attach the
resilient material 312 to itself.

Another aspect of the present invention is shown in Figure 7. Figure 7 shows
how the device 30 may be used together with a biopsy and/or sampling
instrument 185. However, this aspect of the invention is not limited to the
device 30 but any device which is within the scope of the present invention.
Figure 7 is also not limited to the use of biopsy and/or sampling instrument
185, but any suitable biopsy and/or sampling instrument may be used
according to this aspect of the invention. The device 30 is mounted to the
biopsy and/or sampling instrument 185 such that the cauterising portion 38 of
the device 30 is closer to the distal end of the instrument 185. According to
Figure 7, the device 30 is mounted to a shaft 190 of the instrument 185. The
instrument 185 further comprises a lateral opening 180 for receiving tissue
samples.

The device 30 can be mounted on instrument 185 by any suitable method.
The device 30 may be mounted either permanently or releasably removable



resilient material 312 to cover the gap between the sleeve 165. The

resilient material 312 may be in the form of an interwoven elastic material,

W rHip4editable elastic and/or flexible material may be used. POTES%25(800369
an interwoven elastic fabric may be used as the resilient material 312.

The resilient material 312 can be of any suitable material such that it

enables the sleeve 165 to fit snugly ard@nd a biopsy and/or sampling
instrument and also allow the sleeve 165 to be able to stretch beyond its
original diameter without the device 300 detaching itself from the biopsy
and/or sampling instrument on which it is mounted. The resilient material
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PRithSEoMIOZON0R6SF the breast may not be achieved to carry out the biopsy
procedure. For example, stereotactic percutaneous vacuum-assisted breast
biopsy of the breast requires the breast to be compressed before the biopsy.
The vacuum biopsy device has a fixed biopsy chamber (aperture) length and
a requirement for a minimum compression. As a result, there are occasions
when the lesion is too close to the skin or when the compression is too narrow
to accommodate the biopsy detail of the instrument. In the first instance there
will be a portion of the aperture that extends beyond the skin and leaves it
open to the air. Vacuum suction therefore cannot be achieved. In the second
instance, biopsy is often aborted and the patient would have to subject to
conventional ‘open’ surgery. Other examples in which only a part of the lateral
opening would be required include when only the distal part of the instrument
needs to be inserted into the breast, only a small tissue sample is required or
if the area to be sampled is found very near to the skin. It would therefore be
advantageous to be able to use the device to mask a part of the lateral
opening in order to reduce the size of the lateral opening on the instrument.
This can be seen in Figure 8, which shows device 30 masking a part of the
lateral opening 180 on the shaft 190 of the instrument 185.



18 from the instrument 185. For example, the device 30 may be mounted
on instrument 185 by frictional contact between the instrument 185 and

WoH80ee46881 30. This can be done by passing the instrument 1BGTHYfeR#§5000369

the hollow device 30, and the device 30 will consequently be held in place
by frictional contact. Therefore, according to this aspect, no further
mounting means are required. The devit® 30 is also able to slide along
the shaft 190 of the instrument 185. This enables the device 30 to mask
at least a part of the lateral opening 180 when such a large opening is not

required for tissue sampling. For example, in a breast biopsy which uses
aAvecartibppeyarfsitbercaseech theddavigesfaayralse Paisid firmly in place
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be required include when only }ﬁe distal part of the instrument needs to

bEOBRERE into the breast, only a small tissue sample is required or if the

area to be sampled is found very near to the skin. It would therefore be
agriottrgesssdict lof tldgpiesset thwetitre i thiwsisa pathef dewitdeagtording to

any aspect of the present invention to cauterise tissue, wherein the method of

cauterising tissue comprises the steps of:

- mounting the cauterising device to a biopsy and/or sampling instrument;
- inserting the biopsy and/or sampling instrument into a tissue mass;

- obtaining a tissue sample; and

- cauterisir.g the tissue.

The device may be mounted to a biopsy and/or sampling instrument as shown
in Figure 7 or 8. Accordingly, the device 30 may be mounted to the instrument
185 before a tissue sample has been obtained, followed by inserting the
instrument 185 with the device 30 into a tissue mass which is desired to be
sampled. The tissue sample can then be obtained by any suitable method.
For example, the method as described in any one of US Patents Nos.
5,526,822, 5,649,547, 5,769,086, 6,638,235. Once the tissue sample has
been obtained, the cauterising portion 38 is h‘eated via the means for heating
20 which heats the cauterising portion 38, for example by connecting the



opening in order to reduce the size of the lateral opening on the
instrument. This can be seen in Figure 8, which shows device 30 masking

WQ2086t0469Bk lateral opening 180 on the shaft 190 of the instrB&IERGIEE/000369

WO 2006/046931 PCT/SG2005/000369 19 According to a further aspect,

the device 30 may also be held firmly in place - on the instrument 185 by

using any suitable mounting means kno2 in the art. In particular, the
mounting means comprises an O-ring at an interface between the device

30 and the instrument 185. Other mounting means comprise a locking
mechanism between the device 30 and the instrument 185, wherein the
maelmrsisforcdmpiriiws%y@rm pbimerfclaupilyy @m sbmmhatﬁm texegople, the

%ﬂ?é g}llﬁ Cég?'tlg rﬁ%@c@‘&eﬂg %&I e?né‘ 'Hamer lsmg
ano ng means | heS|ve ayer or
a@lmehmtg aaenam&mlmwhmrumemm usrma b@lh@&lt@m@x Thesefere, the

2 Lol OO ARACH e Gal hAECER NP SUREPS e power

r aspect o e present invention is the use o v ce
aectmlmgimb/ mhﬁasblscteﬂumecbresent invention to cauterise tissue,
wherein the method of cauterising tissue comprises the steps of: -

MPHE B HICELERIIRBIE ARY 16R 163 RIORRY FNFHRESEERRINSE i dddifibnal step

inserting the biopsy and/or sampling instrument into a tissue mass; -

oBENRRPA 65 SRS RN HBUG A REHIP TSk SRYIoh S b trument

bq Waﬁéeﬁwgéﬁlh%ﬂ%’ ORI R BBOI IS B R a8 WThig Edwr@r?al step
or 8. Accordingly, the device 30 may be mounted to the instrument ‘1

bERIMPHSRSRCURE 8 HhS HiRYicshrthda, masiveal Heantairginef the lateral
gl@ﬁ@ﬁﬁ@tw D SrEeViRRRP 189, BESSHEWRAHS MIGIfB i8. dFsd 9fldthod may

e
further comprise another step of rotating the instrument 185 such that the
cauterising portion 38 of the device 30 is in a predetermined angular
orientation. According to a further aspect, the tissue may be cauterised while

removing the instrument 185 from the fissue mass.

The method is not restricted to biopsy procedures but any tissue, which has
been sampled, may be cauterised. The tissue may be mammalian tissue. In
particular, the tissue may be human tissue and even more in particular, the
tissue may be breast tissue. The method may also be used for cauterising
kidney or liver tissues.

According to another aspect of the present invention, the method of
cauterising tissue comprises the steps of:

- mounting the cauterising device to a biopsy and/or sampling instrument after
the instrument has been removed from the body after a biopsy and/or tissue
sampling;

- inserting the biopsy and/or sampling instrument into a tissue mass which has
been sampled; and

- cauterising the tissue.



sampled. The tissue sample can then be obtained by any suitable method.
For example, the method as described in any one of US Patents Nos.

W@ 296180%15,649,547, 5,769,086, 6,638,235. Once the tissuePEHHGIZ0HH800369

been obtained, the cauterising portion 38 is heated via the means for
heating 20 which heats the cauterising portion 38, for example by
connecting the WO 21)1)61046931 PCT8G211115/111111369 20 means
for heating 20 to a power supply (not shown). For example, the
cauterising portion 38 may be heated by induction. However, the
cauterising portion 38 is heated only when the tissue is to be cauterised.

Tﬁmmféewq)mw@@ﬁne@mmlmﬂb)pmenckélnwm@:ab@dt@bove is that
S‘Mt‘fﬁeopr@&ﬁf’m%fth%}aoRh’eoa‘éo%%”iésrﬁ%%{é& OB Hlent 185 after

cauterising the tissue may further comprise an additional step between

tHaetb[RPsY rapdiintissiiccaarapling Riogedze o darirgaisied 188.after the
ING&{Y 405HAS YDA M Bt ORI ST 1885 87NN SIERto the tissue

comprises acting on the device'30 to mask at least a part of the lateral

opeawigitichohancreirsRRadsThe dssus i thgorea!terisaddmestop secure
M MERas oMM Ca0RRSARHP PHFRGHIB e 'Hég’céﬂe%i'ﬁw the user

that the cauterising portion 38 of the device 30 Is in a predetefmined
afylitelhesriontathm. RRWBFdRIPRIA RithevBepethanbsfisishey bto carry out

cRuipdrrAivnlef frEGYEIR the instrument 185 from the tissue mass. The

method is not restricted to biopsy procedures but any tissue, which has

mpled, ma cauterised. The ssuem be mammalian tissue.
AR S e PRoT ) (R ORI Sl oot aierising

thissigsuroving l@oeaaytlaﬁéea’&b@dnwgﬁierwgm eveseidfioand a biopsy

cautinsm Ki ney orlver tissues. According to another aspect of the
of

Another aspect of the present invention is a biopsy and/or sampling

instrument for obtaining tissue samples and cauterising the remaining tissue

comprising:

- means for sampling tissue;

- a lateral opening for receiving the tissue samples;
- a conductive caUterising portion; and

- means for heating the cauterising portion.

An example of such an instrument is as shown in Figure 9A. The instrument
200 comprises a pointed distal end 230, a lateral opening 220 along its hollow
shaft 215, a cauterising portion 225 made of conductive material, and a wire
210 connecting the power supply to the cauterising portion 225. The
instrument 200 may further comprise other features similar to instruments as
described in US Patent Nos. 5,526,822, 5,649,547, 5,769,086, 6,638,235, the
comments of which are incorporated herein by reference. In particular, the
means of sampling include the shaft 215 and the pointed distal end 230. The



cauterising tissue comprises the steps of: - mounting the cauterising
device to a biopsy and/or sampling instrument after the instrument has

Whaee/pdefidled from the body after a biopsy and/or tissue samplif§i2005/000369

inserting the biopsy and/or sampling instrument into a tissue mass which

has been sampled; and - cauterising the tissue. WO 21)1)61046931
PCTBG211115/111111369 21 The diff@2nce between the present

method and that described above is that in the present method, the

device 30 is mounted on the instrument 185 after the biopsy and/or tissue
sampling procedure has been carried out. After the device 30 has been
mmezesl dﬁbe'aﬁrrg madtdtﬁmmtmm intethedidse cestriciedtodhdase of a

been. 5 Q{e-.[haen Sé‘d ?1" N, ﬁ?ga%?n 19 8%85%%@%?%&;; known

TRE Ga erlsa I10h portio onIy W e user switches on
pmmhesartpwmmme user wishes to carry out cauterisation of the
tissue. Another aspect of the invention is a kit comprising a device for

CaFﬁ@r@é{‘LﬂeHér‘ﬁ’g? BORRSHIP2 A0 i@ NeBNEHIREL MEIAP EhaS28B DR strument

and a biopsy and/or sampling instrument. Another aspect of the present
ing@Rtice dhsofipe dpeiing irgOinffursseivBib ihenitigaugusample. The

SHBMEASRY pIHRIEIRgEhS IRMREIRIHSSER ﬁﬁ%‘pélﬂﬁﬁd tReIRRfPR15 of the

sampling tissue; - a lateral opening for receivin tissue samples; - a

cdﬂéfuemma%ﬂenéf He [SadiSRisigl PORiGM LAY i hRaiafdyaiersmipr heating
PeREBauterising portion 225. In this case, a wire 210 running along the length

of the shaft 215 within the shaft 215 is used to connect the power supply to
the cauterising portion 225. [n order to ensure effective cauterisation of the
tissue, it would be advantageous to concentrate the heat at the cauterising
portion 225. Therefore, the wire 210 is covered with insulating material (not
shown) to prevent heat from being dissipated to the shaft 215, particularly if
the shaft 215 is made of conducting material.

According to a further aspect of the present invention, and with reference to
Figure 9B, the cauterising portion 235 of the instrument 200 may be a part of
a ring around the shaft 215. The cauterising portion 235 is found between the
distal end 230 of the instrument 200 and the lateral opening 220 of the shaft
215. The cauterising portion 235 is connected to the power supply (not
shown) by means of a wire 210 running along the length of the hollow shaft
215. As described above, the wire 210 is covered by insulating material (not
shown) to prevent the heat supplied to the cauterising portion 235 from
dissipating to the shaft 215, particularly if the shaft 215 is made of conductive

material.

In Figure 9C, which is similar to'Figure 9A, the instrument 200 is covered by
an external insulating material 240 such that only the cauterising portion 225
and the lateral opening 220 are exposed. This would be particularly
advantageous if the shaft 215 is made of conductive material, so as to prevent



An example of such an instrument is as shown in Figure 9A. The
instrument 200 comprises a pointed distal end 230, a lateral opening 220

WQRMeHeRdllow shaft 215, a cauterising portion 225 made ofPEBIGZARAE000369

material, and a wire 210 connecting the power supply to the cauterising

portion 225. The instrument 200 may further comprise other features

similar to instruments as described in LS Patent Nos. 5,526,822,

5,649,547, 5,769,086, 6,638,235, the comments of which are

incorporated herein by reference. In particular, the means of sampling

include the shaft 215 and the pointed distal end 230. The WO

21he) beat 60pplied e G caukisingInGton 225 denis dissipatiogtaithe rest of

C?Héegﬂ%ﬁ 98N NG é‘%@ﬁ&&ﬁ&ﬁﬁ 20 {odNs g ey q‘nd‘i’érc?'i]ﬁ%’vﬂ)(gexternal
any sultable means of eatlng and cofnection means known in the art
miagWeting:thatadal 248 sy ke tasd nany lesiveaenic200 @s shewadroFigure
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shaft 215 of the instrument 200. The cauterising portion 225 is heated b

B0 Re RN S L ANRUREIR b 03 HISh RSS daca SR fgshion as
SRR ST B, SAAMEIE M BaShaR23BISHSSILIP that the

connect the power supply to_ the cauterising portion 225. In order to

eMEROSFICHIMPANEARIIRIFES AR IRRSHSURT AN thahack ey thnisayterising
CRRFEOH R/ Hep NesdteitiespisarignaidPaHen edaxidheintere28te wisetissue is

210 is covered with insulating material (not shown) to prevent heat from

bR SEHated to the shaft 215, particularly if the shaft 215 is made of
conducting material. According to a further aspect of the present

inkeoticdinglyd thith pedseattdaentioyu edsdBpibeidesite rinpip porfmmt?85ueé of an

the instrument 200 may he a patt of .a ring,around the shaft 215~.The
c é%?ﬁH&heg“%SHFo %é}/\é{% %d’l% gé?egﬁ § I%own in Elegures 52\-0. % method of
obtaining tissue samples and cauterising the remaining tissue comprising the

steps of:

- infroducing a biopsy and/or sampling instrument of the present invention into

a tissue mass;

- severing a tissue sample from the tissue mass which has entered a lateral

opening of the instrument;

- transporting the severed tissue samble to a proximal end of the instrument;
- depositing the severed tissue sample; and

- cauterising the tissue.

The tissue sample may be from any tissue. In particular, the tissue may be
mammalian tissue. More in particular, the tissue may be human tissue and
even more in particular, breast tissue. However, tissues such as kidney and
liver tissues may also be sampled and cauterised.



distal end 230 of the instrument 200 and the lateral opening 220 of the
shaft 215. The cauterising portion 235 is connected to the power supply

WQrR8064KH6%Wh) by means of a wire 210 running along the lengtP6T{he2005/000369

hollow shaft 215. As described above, the wire 210 is covered by
insulating material (not shown) to prevent the heat supplied to the
cauterising portion 235 from dissipatin@4o the shaft 215, particularly if the
shaft 215 is made of conductive material. In Figure 9C, which is similar to
Figure 9A, the instrument 200 is covered by an external insulating
material 240 such that only the cauterising portion 225 and the lateral

opbaimeiirdiawgitxpeiesandhto Wi losieipient 200 Figieas Rfedi)s meyefurther
S isynade. of i tar] t -
SO eTSe A, el SEIARIG TR THRAGH: 280°tth Mat fhe cauterising
cpartiani22p dhigures DA Gissipddhd iotre @81 of the imirumentRQ0 is in a
t ing. i : . o
L A T e A TR o e

pafwauterisinghthetigs e wviile stiding Hom durtivenendefQ withina dissue.

shows an instrument 202 which works in a similar fashion as instrument

2P0y 'PeNRYER25e (PRIEC YR QR ITFUsSh 188 tEigieawBiobf the
sampling comprises an inner cutter 250 that acts as the cauterising
pmfé\wmea i§ bealspiby MeRRsRicheshuPrliRd D56 RRVRIsSURBRLY, to

CAHRHIPR: ARGRIE2EYR tPerRErF2RbiBYSZEB fsadbem RERYEE SThEBEWASH fotipply is
the use of an instrument such as instrument 200 as shown |n Figures

opwitched, ot aaly A RS RNeRSg PRI 422 A fidh (StiR Pe used. Thus,

reRRAREIE G 1548 the Siep oA ussiositiadrshiapaneadmdEontrolling
sampling instrument of the presenkinvention into )
the power supply so as to heat the cauterising portion 225 or 235 only when
necessary, preferably after the cauterisation portion 225 or 235 is at or near

the tissue mass that is to be cauterised.

The device as so described in its various embodiments may further support
other peripheral uses. These may include catheter placement and marker
placement. Catheter placement may be useful for the drainage of abscesses
and placement of wires for ablation of tumour tissue. With respect to breast
biopsies, a marker may be placed after the removal of the lesion to identify
the site of the biopsy for purposes of further therapeutic surgery.

Conventionally, catheters are placed using the Seldinger technique. This
involves the placement of a guidewire from a point in the skin to the area of
concern under imaging guidance. Dilators of increasing diameters are then
passed over the guidewire until such time that the tract is wide enough for the
catheter to be introduced. The device according to any aspect of the invention
may also serve to maintain the tract to facilitate the placement of a catheter, a
means for further percutaneous therapy or marker where appropriate. If made
of inert material, it may be left in situ in the tfract itself to itself serve as a
marker for a short time, perhaps while awaiting histological diagnosis. In



a tissue mass; - severing a tissue sample from the tissue mass which has
entered a lateral opening of the instrument; - transporting the severed

W@igaoeldeddble to a proximal end of the instrument; - depositikg TeG2005/000369

severed tissue sample; and - cauterising the tissue. The tissue sample

may be from any tissue. In particular, the tissue may be mammalian

tissue. More in particular, the tissue may28e human tissue and even more

in particular, breast tissue. However, tissues such as kidney and liver

tissues may also be sampled and cauterised. WO 21)1)61046931
PCTBG211115/111111369 24 The method, with reference to the

ing@lditient Jdbofgrigeredeveiopment faltbes dbnipribe theadep of rbiatlegradable
the,instr isjpg portion 225 (Figures 9A or C)
orﬁ%%%éiigﬁrrg‘ ég()%gfq%%@géﬂgﬁéﬁﬁgm a predetermined angular
orientation. The method may further comprise the step of cauterising the

ti3GEARHNG SRANPIhenRsResed rticlpgisritivisiblermatnanainge attached
Pagigne225uEiasiFRp mw@&tﬁéﬁﬁéi%@r %Hh@fd%ia@%ﬁmh'g%g&@%otb* locate

heated by means of t supplied by a power supply, to whic

cdlIfe FEMHRHSINGRATE8 HPYes XKidhABME@sPHaGMharsinsatesl into a tissue
S\itaSeCarr epiyrobratEne sesiiriising Raliiensidg podionis to be used.

Thus, the method also comprises the step of a user of the instrument 200
controlling the power supply so as to heat the cauterising portion 225 or

235 only when necessary, preferably after the cauterisation portion 225 or

235 is at or near the tissue mass that is to be cauterised. The device as

so described in its various embodiments may further support other

peripheral uses. These may include catheter placement and marker
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placement. Catheter placement may be useful for the drainage of
abscesses and placement of wires for ablation of tumour tissue. With
respect to breast biopsies, a marker may be placed after the removal of MCSLLP
the lesion to identify the site of the biopsy for purposes of further

therapeutic surgery. Conventionally, catheters are placed using the

Seldinger technique. This involves the pi&tement of a guidewire from a

point in the skin to the area of concern under imaging guidance. Dilators

of increasing diameters are then passed over the guidewire until such

tim§ that the tract is wide enough for the catheter to be introduced. The

devi ording to any aspect of the invention may also serve to

maintain the tract to facilitate the placement of a catheter, a means for
further®pemutanbousahrapnoriseukethendeymppeomiegedlftnadenafunted on a

inert material, it may be left in.situ in. the ir itself to itself serve as a .
marko o oo BRG] SHPRIRoR ponductive
WO 2H) 83169 3 RIOTBBA 1eabsl fr 116869 HAteacklitierisiffupbrion, wherein

develqﬂwggwéggﬁv%itatcbpgh &%Egzgggﬁg able material, it may be left

for longer perio ccording to another aspect, a radiologically visible
marker may be attached to the cauterising portion so that the user of the

devicelifil B8 iR a6 %¢diRItiR eliRribingRRIBnthAcEeHCRYHiUdes a sleeve
ultrasqufnghe ORI IRC IR SslissttMAsE: HRE APIHIORGALEIiBRHHIP Tiexible to

the cauterising portion. MCSLLP 26 Claims 1. A device for cauterising

tissue PRRIdRLIRRBHRRRERB 96 ifolanelh AaYLiays) thRdiesEampnhgwhilst the

INStrURSALRIAS ARG RENA FRNABEIE (8 YHYIHBthRAGIRN and means
for heating the cauterising portion, wherein

3. The device according to claim 2, wherein the uncompleted part of the
cross-section of the sleeve forms a gap in the sleeve, and wherein at least

part of the gap is closed by a resilient member.

4. The device according to claim 3, wherein the resilient member is at least

an elastic band.

5. The device according to claim 3, wherein the resilient member is an

interwoven elastic fabric.

6. The device according to any one of claims 1 to 5, wherein the cauterising

portion forms a part of a ring.

7. The device according to any one of claims 1 to 6, wherein the cauterising

portion is at least a part of a conductive material.

8. The device according to claim 7, wherein the conductive material is in the

form of any one or a combination of a layer and a wire.

9. The device according to claim 7 or claim 8, wherein the conductive
material is further insulated by insulating material, leaving the cauterising

portion exposed.
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5 the device has a C-shaped cross-section. 2. The device according to

claim 1, wherein the device includes a sleeve having a C-shaped MCSLLP

cross-section, the sleeve being sufficiently flexible to bend at least a
portion of its length away from the instrument, whilst the remaining length
remains mounted to the instrument. 10 3. The device according to claim 2,
wherein the uncompleted part of the crosd-section of the sleeve forms a
gap in the sleeve, and wherein at least part of the gap is closed by a
resilient member. 4. The device according to claim 3, wherein the resilient
member is at least an elastic band. 15 5. The device according to claim 3

whefeilhfREFRASTIAPG 18 ZRViBRWVEIR BN RuSticvBEHeiR the device is

devicerasoateneicaashaenss e lpiopsy 40 Fovbarapitae sawtensing
portion forms a part of a ring. 7. The device according to any one of claims

1 tg 6, whergein.the cauterising 20 portion s at.leas rt of a conductive . .
oA SRR LR 10 S e St o RoRal e e Gevioe s
materiahdsiivtetie dornthef abippse @amalombanapbngf nsayenant! swdre. that the

9. The device according to claim 7 I reinthe ' -
mator ST T PO bt g et e AL BE e BPEl Shor sampling
25 portitrerpeded. MCSLLP 27 10. The device according to any one of

claims 1 to 9, wherein the device is mounted on a shaft of the biopsy

a”"r’??‘ﬁ?é”@&%@é%mﬁmé%Jﬁ}?&?é/isﬁﬁéﬁﬂ@m%ol ANVAREHS the device is

claims | to 10, wherein the device is mounted on the biopsy and/or
samplif@iidednwshikachiepsyiand/or sampling instrument by frictional contact

between the biopsy and/or sampling instrument and the device.

13.The device according to any one of claims 1 to 12, wherein the device
further comprises mounting means for holding the device on the biopsy

and/or sampling instrument.

14. The device according to claim 13, wherein the mounting means comprises
a locking mechanism between the device and the biopsy and/or sampling
instrument, and wherein the mechanism comprises any one or a

combination of a press-fit, interference fit or spring loaded mechanism.

15.The device according to claim 13, wherein the mounting means comprises
an adhesive layer for adhering the device to the biopsy and/or sampling

instrument.

16. The device according to any one of claims 1 to 15, wherein the device is

mounted permanently onto the biopsy and/or sampling instrument.

17.The device according to any one of claims 1 to 16, wherein the device is
mounted releasably removable from the biopsy and/or sampling

instrument.
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5 cauterising portion is closer to a distal end of the biopsy and/or sampling
instrument. 12. The device according to any one of claims 1 to 11,

wherein the device is mounted on the biopsy and/or sampling instrumeMCSLLP
by frictional contact between the biopsy and/or sampling instrument and

the device. 10 13. The device according to any one of claims 1 to 12,

wherein the device further comprises motfhting means for holding the

device on the biopsy and/or sampling instrument. 14. The device

according to claim 13, wherein the mounting means comprises a locking
mechanism between the device and the biopsy and/or sampling 1

5
inst BT IR IRSRAFING eBRK RS CoRIEd &g dfeWharein the device is
combinatigB|efAdHE IRisHAILHEIRE BRI HIBY L2RNSEhE aehAMIRERt.

15. The device according to claim 13, wherein the mounting means

comprises an adhesive layer for adhering the.device tg the biopsy and/or
et AEHIRCTS T P BeRe AoEaiRg iSany GHA LUl geans for
to 15, wietie the dexiterisingquortesh pesmarieatlycamoettiiobiopsaasdionnecting
samplipng instryment. 17. The device according to any. one of claims 1 to .
16, whlTei RIS RO BaTeRALabiy 1ERR iR e HoHl e Bropsgtersing

and/orantigating  instrument. MCSLLP 28 18, The device according to
any one of claims 10 to 17, wherein the device is slidable along the shaft

of the ?ﬁ@%veer&@%{c%mg%wymbflaaﬂiﬂg feviod aGAR g dRaMans for

one of claims 1 to 18, wherein the means for heating the cauterising
portiorheahigise sUuMeRIEto theprewistiEetgteridle cauterising portion

to a power supply for heating the cauterising
21.The device according to any one of claims 1 to 20, wherein the device is

arranged to mask at least a part of a biopsy and/or sampling lateral

opening on the biopsy and/or sampling instrument.

22.The device according to any one of claims 1 to 21, wherein the device
comprises a telescoping assembly comprising at least two members,
wherein the first member is co-operatively engaged with the second

member.

23.The device according to any one of claims 1 to 22, wherein the thickness

of the device is in the range of 0.1-0.5 mm.

24.A device for cauterising tissue, the device arranged to be mounted on a
biopsy and/or sampling instrument, the device comprising a conductive
cauterising portion, means for heating the cauterising portion and
mounting means for holding the device on the biopsy and/or sampling
instrument, wherein the mounting means comprises at least one of the

following:

(i) an O-ring at an interface between the device and the biopsy and/or

sampling instrument;



portion. 20. The device according to any one of claims 7 to 19, wherein

the means for heating is connected to the conductive material. 21. The
device according to any one of claims 1 to 20, wherein the device is MCSLLP
arranged to mask at least a part of a biopsy and/or sampling lateral

opening on the biopsy and/or sampling instrument. 22. The device

according to any one of claims 1 to 21, wi€rein the device comprises a
telescoping assembly comprising at least two members, wherein the first
member is co-operatively engaged with the second 15 member. 23. The
device according to any one of claims 1 to 22, wherein the thickness of

the deVlte is f (RETAGLEEHANGE hrivesn Hrideviicandritiagbiopsy and/or

tissue, the deyipegirngestionhenmnonntadianthebigRRingNHchaRIBN comprises
instrument, the device comprisiﬁg) a conductive 20 cauterising portion

means for he@fiNg3AE lufeFSMPPEHRA Sha mbesRity HlsHERRtRIfIngT sPring

the device on|aribibpsychagiersampling instrument, wherein the
mounting means comprises at least one of the following: (i) an O-ring at
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and the biopsyasnpliog gastipingninstrument, wherein the locking
mechanism comprises any one or a combination of a press-fit,

intesterenea i<y sRnsr leaeRiHperRanIsEN o (BbaNAcheRie Aehidles and
adhering the device to the biopsy and/or _
cauterising the remaining tissue comprising:

- means for sampling tissue;

- a lateral opening for receiving the tissue samples;
- a conductive cauterising portion; and

- means for heating the cauterising portion

wherein the cauterising portion is at least a part of a ring around the

means for sampling.

26. The instrument according to claim 25, wherein the means for sampling

comprises the conductive cauterising portion.

27. The instrument according to claim 26, wherein the conductive cauterising
portion comprises a cutting member for cutting a sample of the tissue,
said cutting member being internal to, and co-axial with, an insertion shaft

of the instrument;

and a power supply connection attached to said cutting member to

facilitate the means for heating the cauterising portion.



sampling instrument. 25. A biopsy and/or sampling instrument for
obtaining tissue samples and cauterising the remaining tissue comprising:
- means for sampling tissue; 10 - a lateral opening for receiving the ti@g
samples; - a conductive cauterising portion; and - means for heating the
cauterising portion wherein the cauterising portion is at least a part of a
ring around the means for sampling. 15 2% The instrument according to
claim 25, wherein the means for sampling comprises the conductive
cauterising portion. 27. The instrument according to claim 26, wherein the
conductive cauterising portion comprises a cutting member for cutting a

sanfle DithingEUBentaRPERIINE IR BRRPInRAHRSIE2NE &-aMbierein the
with, ancigerRRGtieR f RaREIUAEREARRMA BPWRY BISHEY and/or sampling

connection attached to said cutting member to facilitate the means for

heating BFL YARBHRR, 6 RIAraheRaNiRY &y sacainibdhiir Hrsves201RIRg

to any one of claims 25 to 27, wherein the cauterising portion is between

a dizgal Arkit afding hgipgy arddviceafopliagtensingigsysenddeeddiegalo any one of

opening for recejving the tissue sample, 29. A kit comprising: a device for
5cauterig:||r’?‘é‘?%§u€eoa?§:gp |n%s?c')ogrs1¥ orn1§/8f 3?%?8.}#5‘9 in%rﬂﬁ%fﬁf a biopsy

and/or sampling instrument.





