1 Device for cauterising tissue and uses thereof
Field of the invention The present invention relates

'to a device for cauterising tissue suitable to be—— ——
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cancerous changes, is detected. The biopsy is

perfornmed to determne the nature of the | esion or
abnormal area. Traditionally, biopsies have been
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cancerous changes, is detected. The biopsy is performed to determine the

Seckorouna ot et vent ron- e saot nooARINE
mans an '

*

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.
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therefore needs to be created fromthe entry point on
the-skin to the lesion. 2 Sharp dissection of

‘vascul ar tissue is usually involved in denmarcating the

tract and renoving tissue. This often results in

bl eedi ng whi ch may occasionally be wuncontrolled. A

t echni que of achi eving haenpstasis is therefore
essential. It is evident that because of its
approach, bl eedi ng poses a challenge for inage- guided
m nimal |y i-nvasi ve bi opsy techni ques as haenostasi s
cannot be achieved in the traditional manner as woul d
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negotiating the tract from the skin to the lesion before its application precludes
its accurate and effective use in the sefting of minimélly 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.
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I's negated. There is therefore a need in the art for a
device that can achi eve haenpstasis soon after a

*bi opsy and/or tissue sanpling, so as to cause m ni nal

bl eedi ng- and disconfort to the patient. r' 't 3

Sunmary of the invention The present invention

addresses the problens above, and in particular

provi des a new device for cagerising tissue.

According to one aspect, the present invention

provides a device for cauterising tissue, the device

arranged to be nounted to a biopsy and/or sanpling
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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 ieast 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
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According to yet another aspect of the present
i nvention, the device may conprise a telescoping

‘assenbly conprising at |east two nenbers, wherein the

first menber is co-operatively engaged with the second
menber. According to a further enbodi nent, the device
may be a sl eeve having a C shaped cross-section, said
sl eeve being sufficiently flgxible to bend at |east a
portion of its length away fromthe instrunent, whil st
the remaining length t C4 renmains nounted to said
instrunent The unconpl eted part of the cross- section
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connection nmeans connecting the cauterising portion

t caut eri si
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CAM Fldai8r heating the cauterising portion comprises connection means
connecting the cauterising portion to a power supply for heating the

cauterising portion. In partlcular the means for heating may be connected to
the conductlve materlal

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 sampie; and

- cauterising the tissue.



ti ssue conprising the steps of: - nmounting a
cauterising device of the present invention on a

"bi opsy and/or sanpling instrunent; - inserting the

bi opsy and/or sanpling instrument into a tissue nass;

- obtaining a tissue sanple; and - cauterising the
tissue. 5 In a nore preferred enbodi nent, the nethod
may further conprise an addiSti onal step between the
steps of nounting the device on the instrunment and
inserting the instrunent into a tissue nmass, wherein
the additional step conprises acting on the device to
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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 pdrtion; and



into the tissue mass which has been sanpl ed, and
cauterising the tissue. In another aspect of the
‘present invention'is a biopsy and/or sanpling

i nstrument for obtaining tissue sanples and

cauterising the remaining tissue conprising: - neans.
for sanpling tissue; - a lateral opening for receiving
the tissue sanples; - a condgctive cauterising
portion; and t r 6 - means for heating the

cauterising portion. In a nore preferred enbodi nent,
the sanpling nmeans includes a cauterising portion. In

2. RS RbPhANAing BRORNERG oo Sampling means may

include a coaxial cutterTinternal to the instrunent
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- 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 instrdment 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.



tissue. According to another aspect, the invention
provi des a nmethod of assenbly of an instrunent for
‘cauterising tissue conprising the steps of: attaching
a sheath to a shaft of a biopsy and/or sanpling

i nstrunment and connecting a diatherny pin to the
instrunent to cauterise a tissue. In a preferred
enbodi ment, the sheath may function as either a
conductive or insulating shedth. r r . 7 Another
aspect of the invention is a kit conprising a device
for cauterising tissue according to any aspect of the
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|nd|ca’ed with the nunbers 1 to evi ce
caGPEPIAg R§tiMeslie, the device arranged to be mounted
to a biopsy and/or sanpling instrunent and conpri sing
a conductive cauterising portion and neans for
heating the cauterising portion. 2. The device
according to claim1l1, wherein the device is hollow 3.
The device according to any one of clains 1-2, wherein
the cauterising portion has an orifice through which
t he biopsy and/or sanpling instrunent extends,
optionally said cauterising portion with orifice
formng at least a part of a ring. 4. The device
according to any one of clains 1-3, wherein the
cauterising portion is at least a part of a
conductive material. 5. The device according to any
one of claim4, wherein the conductive



material is in the formof any one or a conbination of
a layer, a cylinder and a wire. 6. The device
raccording to any one of clains 4-5, wherein the
conductive material is further insulated by

insulating material, |eaving $fhe cauterising portion
exposed. 7. The device accordithg to any one of clains
%-6, wherein the device is in the formof a sleeve.

he piggeny dMecdion AleR BIqvidesamngne Rbths embadiments disclosed
wherein the device is nounted on a shaft of the
belopsandiindioated withl thagwinmizars dnterfi4. 9. The devi ce
according to any one of clainms 1-8, wherein the device
is mounted on the biopsy and/or sanpling instrunent
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bet ween the bi opsy and/or sanpling instrunment and the
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1- 10, wherein the device further conprises nounting
? s for. hol diajg’?éhe devi ce on the biopsy and/or
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means conpfises a | ocking nmechani sm between the

device and the bi opsy and/or
4. The device according to any one of claims 1-3, wherein the cauterising

portion is at least a part of a conductive material.

5. The device according to any one of claim 4, wherein the conductive

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

6. The device according 1o any one of claims 4-5, wherein the conductive
material is further insulated by insulating material, leaving the cauterising
portion exposed.

7. The device according to any one of claims 1-6, wherein the device is in the
form of a sleeve.

8. The device according to any one of claims 1-7, wherein the device is
mounted on a shaft of the biopsy and/or sampling instrument.

9. The device according to any one of claims 1-8, wherein the device is
mounted on the biopsy and/or sampling instrument such that the

cauterising portion is closer to a distal end of the ‘biopsy and/or sampling
instrument.



sanpling instrunent, and wherein the nechani sm

conprises any one or a conbination of a press-fit,

‘interference fit or spring | oaded nechanism 14.The

devi ce according to any one of claim1l, wherein the

nounting neans conprises an _adhesive |ayer for

adhering the device to the biﬁ’psy and/ or sanpling

i nstrunment. 15. The devi ce according to any one of

clainms 1-14, wherein the device is nounted

permanent|ly onto the biopsy and/or sanpling _

instrunent. 16. The device according to any one of
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Lona@ﬁbﬁ% g%ﬂﬁn aﬂylti];f ﬁ:l?ml ggo'qgﬁéggﬁt%ed(eivgenfg rtner

portion to a power supply foromedle fgvicreon e Siapsyrand/or

por $amBAlingligstrmentkvi ce according to any one of clains

1-18, wherein the neans for heating is connected to
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one of clainms 1-20, wherein the device conprises a

t18 Bhe denicry acswdinig| ty 2091698 oF iclmaf 1 ; ers

meﬂf}o%ﬂistehe £ @St rrergoer is co- oper’%@%ﬁ”%ﬁ@ﬁgﬁg means

wi t i THESE &/8RYNg 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 ioaded mechanism.

14.The device according to any one of claim 11, wherein the mouniing means

comprises an adhesive layer for adhering the device to the biopsy and/or
sampling instrument.

15.The device according to any one of claims 1-14, wherein the device is
mounted permanently onto the biopsy and/or sampling instrument.

16.The device according to any one of claims 1-14, wherein the device is

mounted releasably removable from the biopsy and/or
instrument.

sampling
17.The device according to any one of claims 8-16, wherein the device is
slidable along the shaft of the biopsy and/or sampling instrument.

18.The device according to any one of claims 1-17, wherein the means for

heating the cauterising portion comprises connection means connecting



menber. 22. The device according to any one of clains
1-21, wherein the thickness of the device is in the
‘range of 0.1-0.5 nm 23.The device according to any
one of clains 1-22, wherein the device includes a
sl eeve having a C—shaped crosg-section, said sleeve
being sufficiently flexible to bend at |east a
portion of its length away fromthe instrunent,
whi | st the remaining length remains nounted to said
instrument. 24. A nethod of cauterising tissue
conprising the steps of: - nounting the cauterising

devitoe aterisiigrpottic?3 tor q)dwmp%’ppﬂﬁ%mhea‘ﬁﬁ@%énSautensmg
i nstrument; - inserting the biopsy and/or sanpling

i nstPP t into a tissue mass; - obtaining a san‘pl e
of said tissue; and - cauterisi ng the tissue. f t 7d
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of
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cl aiwhergin the Bt mnttteerlscommpesatwgly engaged with the second
member.

22.The device according to any one of claims 1-21, wherein the thickness of
the device is in the range of 0.1-0.5 mm.

23.The device according to any one of cléims 1-22, wherein the device
includes 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 remains mounted to said
instrument. |

24.A method of cauterising tissue comprising the steps of:

- mounting the cauterising device of claims 1-23 on a biopsy and/or
sampling instrument;

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

- cauterising the tissue.



the step of cauterising the tissue while sliding the
bi opsy and/or sanpling instrument within the tissue
‘mass. 29. The net hod according to any one of clains 24
to 28, wherein the tissue is mammalian tissue. 30.The
met hod according to cla|n129 (yhereln the manmal i an
tissue is human tissue. {%e nmet hod according to
claim 30, wherein the hunan tissue is breast tissue.
32. A nethod of cauterising tissue conprising the steps
of : - mounting the cauterising device of clains 1-23
to bi opsy and/or sanpling instrunent after the
255Tharm¢thotimcbr@mg foestaime B4 f fudtiet bemprsitg tid @D & masking
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t he te r.ot t he bi gpsy and/ or
san‘pf’é%&ﬁﬂgtarcﬁ‘?ﬁg @Lﬁ!?\'”l ﬁéﬁ%@r EANPHTING itheysteerafireasking
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¥tng the step of cauterising the
tissue whi | e S|Id| ng the instrument within the tissue
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28.The method according to any one of claims 24 to 27, further comprising
the step of cauterising the tissue while sliding the biopsy and/or sampliing
instrument within the tissue mass.

29.The method according to any one of claims 24 to 28, wherein the fissue is
mammalian tissue.

30.The method according to claim 29, wherein the mammalian tissue is
human tissue,

31.The method according to claim 30, wherein the human tissue is breast
fissue.

32.A method of cauterising tissue comprising the steps of:

- mounting the cauterising device of claims 123 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



37.The nmethod according to claim 36, wherein the human
tissue is breast tissue. 38. A biopsy and/or sanpling
‘instrunent for obtaining tissue sanples and

cauterising the remaining ti ssue conprising: - means
for sanpling tissue; - a lat i\.(r openi ng for receiving
the tissue sanples; - a con dctive cauterisi ng

portion; and - nmeans for heating the cauterising
portion. 39.The instrunment according to claim 38,
wherein the nmeans for sanpling conprises the
conductive cauterising portion. 40. The instrunent
accocaliteripingtha tiste39, wherein the conductive
cauterising porti on conpri ses a cutting nmenber for
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tissue sanple. 42.The instrument according to any one
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sarfpRTAmglian $isplgret hod of obtaining tissue sanpl es and
cauterising the remaining tissue conpr|3|ng the steps
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according to any one
human tissue.

37.The method according to claim 36, wherein the human tissue is breast
tissue. |

38.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 sampies;
- a conductive cauterising portion; and

- means for heating the cauterising portion.

39.The instrument according to claim 38, wherein the means for sampling
comprises the conductive cauterising portion.

40.The instrument according to claim 39, wherein the conductive cauterising

portion comprises a cutting member for cutting a sample of the tissue, said



clainms 38 to 42 into a tissue mass to be sanpl ed; -
severing a tissue sanple fromthe tissue nass which
"has entered a |ateral opening of the instrunent; -
transporting the severed tissue sanple to a proxim
end of the instrunent; - de iting the severed

ti ssue sanple; and - cauteri'sing the tissue. 44. The
nmet hod according to claim43, further conprising,the
step of rotating the instrunent such that the
cauterising portion of the instrunment is in a
predeterm ned angul ar orientation. [ f 7g 45.The

et keatiing anemben delry MiethaBt? Jr@! citbyi her . ;
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shaft of a biopsy and/or sanpling instrunent and
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Caut&lteSing pdrtigt Y€ at least a part of a ring around the means for
sampling.

43.A method of obtaining tissue samples and cauterising the remaining tissue
comprising the steps of:

- introducing a biopsy and/or sampling instrument according to any one of
claims 38 fo 42 into a tissue mass to be sampled;

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

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

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

44.The method according to claim 43, further comprising ‘the step of rotating
the instrument such that the cauterising portion of the instrument is in a
predetermined anguiar orientation.



51. The nmethod according to claimb50, wherein the

sheath is an insulating sheath. 52.The device

raccording to claim 23, wherein the unconpl eted part of
the <cross-section of the sleeve forns a gap in the

sl eeve, and wherein at |least _part of the gap is

cl osed by a resilient merber .”/%3. The devi ce accor di ng

to claim52, wherein the resilient nmenber is at |east

one el astic band. 54.The device according to claim52,
wherein the resilient nenber is an interwoven elastic
fabric. 7h Brief description of the figures Figure IA

| 15T e @fethb@ \eatbrdhgvice RS |
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i s aCRYidsing the fissyaWhiledameving the irstriment Foguthedisde mass.
and 2B are cross sectional views of the cauterising
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f or ningmmaliandisgeeaccor di ng to anot her aspect of the

i nvention. Figures 4A and 4B are the cross sectional
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assekfsiug is hpingortissee.shows a perspective view of a
cauterising device. Figures 6A and 6B shows a side
el4evifhd ' J F how, a . .
perépe%?{?hi\}gagiag\?v%r%zkég%ggte %FC l?‘ﬁgtLg‘r gg%ﬁ’” human tissue is
i nvebrepshiissiegure 7 illustrates how the cauterising
device of the present invention may be nounted on a

bi : g i Flqure 8 shows how

P R WA U0 9 LA sEH LSS R 125
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| ateral opening of the biopsy and/or

50.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.

51.The method according to claim 50, wherein the sheath is an insulating
sheath.

52.The device according to claim 23, 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.

53.The device according to claim 52, wherein the resilient member is at least
one elastic band.

54.The device according to claim 52, wherein the resilient member is an
interwaven elastic fabric.



sanpling instrunent. Figures 9A, 9B, 9C and 9D show
side views of alternatives of a biopsy and/or
'sanpling instrunent with means for cauterisation
present in the instrunent. 8 Detailed description of
the invention It will be conygnient to further
describe the present invention with respect to the
acconmpanyi ng drawi ngs that illustrate possible
arrangenments of the invention. Qher arrangenents of
the invention are possible, and consequently the
particularity of the acconpanying drawi ngs are not
[ " ing of the present invention.
E:Hc:eg? (f'gpu Rot?ﬁ}é. t‘iqréuspect the present invention
provides a device for cauterising tissue, the device
d?imlaﬁg@dtsta)slde elevationdview of thé @Eﬁﬁén@iﬁ@/ RviceS80Rr4RE to one
&%ﬁ%ﬁ;:@gd cogprlsHEg a conductiveé cauterising

?’%l on tshigventiar, £ ga i Hg5% ?@t’@aat‘éewgfﬁ@ure 1A.
portlon The bi opsy and/or sanpling instrunment to
WHigures PAeant0B are ragsshesdtional @ews P tﬁé"&a%n@ﬁé RRESH the

%}g'[' 1lr glenﬁl ing instrument known in the art
n'g 5P i nstrunment nmay be any one of the
instrunments as described by US Patent Nos. 5,526,822,

iguts SATanG SBEADBGss Gobhet w6 & SaubiAg RAUALSH e
erence <EAﬁﬁﬁordl ng to a further as

ea§l§e¥F'oFF Ingdp aﬂﬁ@%éﬁ%@ﬁﬂlﬁflnvemmn i nvent| on,
the termhollow refers to a body having a hole or
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According to Figure 1A llewspc?gé\?ﬁéc?f“ét&g splols hhe

Hﬁ’ﬁf‘@% Hsgeindoe 6§”tf03'66 sgvicsioampaises arteiestopie assembly.
cauterising portion 15, and neans for heating 20 the
Eure6ishows a paEpede YRy (not shown).
The cauteri sﬁ% %ortl on 15 iﬁggﬂéﬁ% ng%m of a ring

hr ou i ch_a biopsy. and/or sanpling instrument nay
E é%%gA and EB 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,



The cauterising portion 15, however, may be a part of
aring. In this case, the remaining part of the ring,
“whi ch does not act as the cauterising portion 15, is
i nsul ated by suitable insulating material. The neans
for heating 20 is in the formof a wire running al ong
the length of the 'device 10. Alternatively, the 9
means for heating.20 nmay be ign the formof a ring of
conductive material (as seen in Figure 1A) attached
to the cauterising portion 15 by neans of a wire
running along the | ength of the device 10. However,
the neans for heating 20 nay be any other neans by
whi.ch the cauterising portion 15 may be heated or
connected to a pomer supply. Figure 1A al so provides

gllee das  fveption of t he cauterising device
10 The deV|ce 10 nay be in the formof a sleeve 12
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used In particular, the insulating material 25 may be
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Figure_ 2A shows the cauterl si ng eV| ce
W@aa%fnréeayog't@e Pﬁu’fﬁﬁ@ngépﬁioﬁf a sleeve. The sleeve
conprises a conductive |ayer 35 and neans for heating
29he BRIPRP ErRifort &rﬁp!ﬁ'@"‘ﬁétr%ﬁﬁt' % Whigh tﬁe1 9\3@% rﬂ_%?be mounted
conductive layer 35 I's furt I nsulate

elét §§“hah’e ianyuPPEK @nd{ge sampling ipstawreent hmnfln cihetdrt For
qu r‘ﬂHﬁlr e, & ngllneﬁﬁl[neﬁ?n{ e ?ﬁ%gﬂe%ﬁﬁé R thdrs L8 Yescribed by
US Patent Nos. 5,526,822, 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



of the external insulating |layer 40 is to prevent the
patient's skin to be burnt by the heat supplied by

‘'t he power supply. The external insulating |ayer 40
however | eaves a portion of the conductive |ayer 35
exposed. This exposed portion of the conductive |ayer
35 acts as the cauterising portion 38 of the device
30, which is in the form of S)ring around t he sl eeve.
The advantage of exposing just a portion of the
conductive |ayer 35 to act as the cauterising 10
portion 38 is to ensure that the heat supplied is
concentra oint, and therefore the cauterisin
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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 (nbt 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



However, in the device 50, the cauterising portion 58
fornms just a part of a ring around the sleeve. A
‘further alternative is wherein the external insulating
| ayer 60 | eaves the conductive |ayer 55 exposed at

ei ther ends of the conductive |ayer 55. The exposed
portion of the conductive |ayer 55 at the distal end
of the device 50 acts as thggcauterising portion 58,
whil e the other exposed portion of the conductive

| ayer 55 acts as the neans for heating 20, which is in
turn connected to a power supply (not shown) to heat
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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 55
and an external insulating layer 60. The external insulating layer 60 Ieavés a.
portion of the conductive layer 55 exposed. This exposed portion of the
conductive layer 55 forms the cauterising portion 58 of the device 50.
However, in the device 50, the cauterising portion 58 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 85. 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 65 acts as the means for heating 20, whiéh is in turn
connected to a power supply (not shown) to heat the cauterising portion 58.



ext ensi on and shortening of the assenbly. The

tel escopi ng assenbly may contain any nunber of
‘menbers, with a mninumof two nmenbers and wherein
the first menber is co-operatively engaged with the
second nenber. The nunber of nenbers may vary
depending on the length desired to extend the device
to. Accordingly, when using the device 70 or 90, even
t hough the tel escoping assenbly conprises of three
menbers 78, 79 and 80, only nenber 80, conprising a
cauterising portion 75, may be extended out of nenber
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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 npmber 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
withoqt 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



way that the conductive material of all nenbers of the
assenbly are in continuous contact. A person skilled
‘in the art would have the rel evant know edge on how

t he nenbers shoul d be arranged such that the
conductive |ayers of all the nenbers are in

conti nuous contact. According to another aspect of the
present invention is the devixe 100 as shown in
Figure 5. The cauterising device 100 is nountable on a
bi opsy and/or sanpling instrunment. The cauterising
devi ce 100 has an orifice through which a biopsy
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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 middie 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 forfn 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



the m ddl e conducting |layer 110 is at the proxi mal end
of the instrunent. The |edge 115, nmade of insulating
‘material serves the purpose of preventing the skin
fromcomng into contact wth the conducting | ayer

110. The ring 120 may be a part of the mddle
conducting layer 110 which is not covered by the

outer insulating |ayer 105. T e m ddl e conducting

| ayer 110 and/or its protrusion 108, when connected
to a power supply acts as the neans for charging or
heating ring 120, which is the cauterising portion.
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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 middie 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



met hod known in the art. The device 130 further
conprises a neans for heating 150, which connects the
‘cauterising portion 140 to a power supply (not
shown). The power supply heats the cauterising portion
140 when it is required to do so. Accordingly, the
power supply may be controlled by the user of the
devi ce 130. According tonﬁ further aspect, the two
arnms 135 and 145 may be e of flexible conductive
material, such that when the device 130 is nounted to
a biopsy and/or sanpling instrunent, the two arns 135
nd, 145 may be adjusted by either pressing the arns
Conassﬂ%laqu 1Q £reaERT adhelifeistabla planemend of sedh a dhstteysy
in.and/or sanpling instrument with a smaller dianmeter, or
pushing the arns 135 and 145 further apart, in the
case of bi opsy and/or sanpling instrument with a
Anqt@ﬁrg%s,pegt ahthedqresew inverdionds aaiavice 130 feir gauterisiAg tissue,
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usesof thaclevicdi1d@.y, the power supply may be controlled
by the user of the device 132. Simlar to the device

Accidindlo 8 PR sRiher B A BrDS Mot 14 maf berinagg cby
flexibleycarelut8te anatedd? soety tht vedn ther devgse 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 andfor 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



According to another further aspect, the cauterising
device 160 is in the form of a hollow sleeve 165 as
‘shown in Figure 6C. The device 160 conprises a
conductive cauterisation portion 140, which is a part
of a. ring through which the biopsy and/or sanpling
instrument extends. The sleeve 165 of the device 160
is made of flexible insulatiqygg naterial, while the
cauterising portion is nmade of flexible conductive
material, such that a tighter fit can be achieved
when the device 160 is nounted to a bi opsy and/or
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the present invention ure 6E. The
vi.ce 00 of Figure 6E works simlarly to device 160
%f’mﬁ]eéljp &j@spget w ghewidpiRigure 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
filexible 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, the device 300 conprises a hollow sl eeve 165 and
a conductive cauterisation portion 140, which is part
‘of a ring through which the biopsy . and/ or sanpling

i nstrunment extends. The sl eeve 165 of the device 300
is made of flexible insulating material, while the
cauterising portion is made of flexible conductive
material, such that a tight §4t can be achi eved when
the device 300 is nounted to a biopsy and/ or sanpling
i nstrunment, depending on the dianeter of the biopsy
and/ or sanpling instrunent. There is also a neans for
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Hong the length of the sieeve 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 aliow 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.



17 Another further aspect of the present invention is
provided in Figure 6F. The device 310, as shown in
‘"Figure 6F, is simlar to the device 300 of 6E.

However, instead of the use of elastic band(s) 302,
the device 310 uses a resilient material 312 to cover
the gap between the sleeve 165. The resilient

material 312 may be in the foermof an interwoven

el astic material, or any suitable elastic and/or -
flexible material may be used. For exanple, an

i nterwoven elastic fabric may be used as the resilient
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| reyllrentrmterih%mmhsémat the cauterising portion 38 of

the device 30 is closer to the.distal end of the

ipstrunment 185.. Accordjn igure 7, the device 30

| BRRHRBtet " the REReMGHewion InsTOWS (iR (Fiuie 71 SiaUre Foshows
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 fo 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



instrunment 185 further conprises a lateral opening 180
for receiving tissue sanples. The device 30 can be
“mounted on instrunent 185 by any suitable nethod. The
device 30 may be nounted either permanently or

rel easably renovable 18 fromthe instrunent 185. For
exanpl e, the device 30 may be nounted on instrunent
185 by frictional contact bagween the instrunent 185
and the device 30. This can be done by passing the

i nstrunment 185 through the hollow device 30, and the
device 30 will consequently be held in place by
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SUbéc?u(irterge%t 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
1o 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.



conventional "open' surgery. O her exanples in which
only a part of the |ateral opening would be required
“include when only the distal part of the instrunent
needs to be inserted into the breast, only a small
tissue sanple is required or if the area to be
sanpled is found very near to the skin. It would
therefore be advantageous ty be able to use the
device to mask a part of the lateral opening in order
to reduce the size of the |ateral openi ng on the
instrunent. This can be seen in Figure 8, which shows
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i opsy.and/ or sa ing instruny nt - inserting the
b‘?ad‘g?%“ e fﬁeﬁgh? REp? into a tissue mass;
- obtaining a tissue sanpl e; and
- mounting the cauterising device to a biopsy and/or sampling instrument:

- inserting the biopsy and/or sampling instrument into a fissue 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 heated via the means for heating
20 which heats the cauterising portion 38, for example by connecting the



- cauterising the tissue. The device may be nounted to
a biopsy and/or sanpling instrunent as shown in
"Figure 7 or 8. Accordingly, the device 30 may be
nmounted to the instrunent 185 before a tissue sanple
has been obtained, followed by inserting the
instrunment 185 with the device 30 into a tissue nass
which is desired to be sanpged. The tissue sanple can
then be obtai ned by any suitable nethod. For exanple,
the nethod as described in any one of US Patents Nos.
5,526, 822, 5,649,547, 5,769,086, 6,638,235. Once the
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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.



been sanpl ed, may be cauterised. The tissue may be
mamral i an tissue. In particular, the tissue nay be
"human tissue and even nore in particular, the tissue
may be breast tissue. The nmethod nay al so be used for
cauterising kidney or liver tissues. According to
anot her aspect of the present invention, the method of
cauterising tissue conprisespfhe steps of: - nounting
the cauterising device to a biopsy and/or sanpling
instrument after the instrument has been renoved from
the body after a biopsy and/or tissue sanpling; -
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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 holiow
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



conprising: - neans for sanpling tissue; - a latera
opehing for receiving the tissue sanples; - a
‘conductive cauterising portion; and - neans for
heati ng the cauterising portion. An exanple of such an
instrunment is as shown in Figure 9A. The instrunent
200 conprises a pointed distal end 230, a |ateral
openi ng 220 along its hollows shaft 215, a cauterising
portion 225 made of conductive material, and a wire
210 connecting the power supply to the cauterising
portion 225. The instrunent 200 may further conprise
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covered with insul ating material (not
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



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 instrunment 200
may be a part of a ring around the shaft 215. The
cauterising portion 235 is fx@aund between the distal
end 230 of the instrument 200 and the | ateral opening
220 of the shaft 215. The cauterising portion 235 is
connected to the power supply (not shown) by neans of
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a tissue mass;

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

- transporting the severed tissue sample 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.



Accordingly, the present invention also provides a

met hod for the use of an instrunment such as
‘instrument 200 as shown in Figures 9A-C. A nethod of
obtaining tissue sanples and cauterising the remaining
ti ssue conprising the steps of: introducing a biopsy
and/ or sanpling instrunent of the present invention

Into a tissue mass; - severjyng a tissue sanple from
the tissue mass which has entered a lateral opening
of the instrument; - transporting the severed tissue

sanple to a proxinmal end of the instrunent; -
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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 fo 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 tract itself to itself serve as a

marker for a short time, perhaps while awaiting histological diagnosis. In



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 enbodi nents niay further
support other peripheral uses. These may include

cat heter placenent and ‘markebs pl acement. Catheter

pl acenment may be useful for tﬁe dr ai nage of abscesses
and pl acenent of wres for ablation of tunour tissue.
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serve to maintain the tract to facilitate the

pl acenent of a catheter, a neans for further

per cut aneous therapy or narker where appropriate. If

made of inert material, it may be left in situ in the
tract itself to itself serve as a marker for a short
time, perhaps while awaiting histol ogical diagnosis.

In 25 addition, if further devel opnent allows it to

be made of bi odegradable material, it my be left for

| onger periods. According to another aspect, a
radi ol ogically visible marker nay be attached to the
cauterising portion so that the user of the device

will be able to locate the cauterising portion under
X-ray or ultrasound when inserted into a tissue nass,
and appropriately position the cauterising portion. 26
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Clainms 1. A device arranged to be nounted to a biopsy
and/ or sanpling instrunent conprising a |ateral

‘opening for receiving tissue, wherein the device

masks at | east a part of the |ateral opening to reduce
the size of the lateral 5 opening. 2. The device
according to claim1l, wherein the device is in the
formof a sleeve. 3. The devidBe according to claim1
or claim2, wherein the device is arranged to be

-mounted on a shaft of the biopsy and/or sanpling

instrunent. 10 4. The device according to any one of

t igaipisecedi ng cl ai ms, wherein the device is nounted

on the biopsy and/or sanpling instrunent by frictional
contact between the biopsy and/or sanpling instrunent

ad A slevige\arcanged torhe maynted ta&bmswgamﬂoraﬁ@memg grstrument
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according to claimb5, wherein the nounting neans

conp?ﬁeé'lé'%~ a | ocki ng mechani sm between the devi ce and

the bi opsy and/or sanpling instrunment, and wherein

t be TR agiceNacringSRS cait PNRhéFeim thé dElideals ipnthef fom of a
press-fit, interference fit or spring | oaded

mecrhelé®¥dn 20 7. The device according to claim5,
wherei n the nmounti ng nmeans conprises an adhesive
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along the shaft of the biopsy and/or sanpling

strument . to mask. 25 at least ,a, part of the lLateral .
oflerl 1 QRYiceo AGETOING TR B BR (0 trBBiRCRging, Glaims,” wherein the
device is mounted on the biopsy and/or sampling instrument by frictional

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

5. The device according to any one of the preceding claims, wherein the
device further comprises mounting means for holding the device on the

biopsy and/or sampling instrument.

6. The device according to claim 5, 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.

7. The device according to claim 5, wherein the mounting means comprises
an adhesive layer for adhering the device to the biopsy and/or sampling

instrument.

8. The device according to any one of claims 3-8, wherein the device is
slidable along the shaft of the biopsy and/or sampling instrument to mask

at least a part of the lateral opening to reduce the size of the opening.



9. The device according to any one of clainms 1 to 7,
‘mhereln the device is nounted rel easably renovabl e
fromthe biopsy and/or sanpling instrunent.

27

9. The device according to any one of claims 1 to 7, wherein the device is

mounted releasably removable from the biopsy and/or sampling

instrument.



