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34) BRACHYTHERAPY DEVICE INCLUDING AN ANTI-STATIC

HANDLE

(57) L'mvention concerne un dispositif de curiethérapie
(10) utilis€¢ pour exposer un patient a une radioactivite,
qui comprend un ¢€lément allongée, tel qu'une aiguille ou
une canule (12), congu pour €tre mtroduit dans le corps
du patient, et comporte ¢galement un stylet (14) se
logeant, de facon a pouvoir coulisser, dans un al¢sage
traversant (16) de l'aiguille (12). Le dispositif (10)
comporte aussi une partie (64), situce soit a proximite de
l'extremit¢ proximale (18) de laiguille (12), soit a
proximite de l'extrémit¢ distale (24) du stylet (14),
cong¢ue pour quil y ait un frottement local defin1 entre
l'aiguille (12) et le stylet (14). Le dispositit (10) est en
outre pourvu d'une poignee antistatique (34) relice a
l'aiguille (12). Cette poignee (34) comporte un rampe
interieure (40) qui communique avec le trou traversant
(16) de l'aiguille (12), dont la forme est tronconique et
presente un angle spiral d'au moins environ 16°. Ladite
partiec a frottement localis¢ (64) peut €tre une partie
¢crasee ou un rebord (48) formes sur le stylet (14), ou
bien une partie ¢crasée (44) ou une deéformation (46)
situces dans ou sur l'aiguille (12). La poignee (34) est
constitu¢e, de preference, d'un polycarbonate, de résine
acrylique ou acétal (par exemple une résine pourvue, de
preference, d'une charge de carbone, ou bien dissipant
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(57) A brachytherapy device (10) for exposing to
radioactivity a patient includes an elongate member such
as a needle or cannula (12) adapted for imntroduction 1nto
the patient and also includes a stylet (14) shdably
recervable m a longitudinal throughbore (16) i the
needle (12). The device (10) also includes a portion (64)
near either the proximal end (18) of the needle (12) or
the distal end (24) of the stylet (14) which provides a
local, defined amount of friction between the needle (12)
and the stylet (14). The device (10) further includes an
anti-static handle (34) connected to the needle (12). The
handle (34) has an terior ramp surface (40) 1n
communication with the throughbore (16) of the needle
(12), frustoconical 1 shape and possessing an ncluded
apical angle of at least about 16°.
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I'¢lectricite statique grace a une autre composition), ou
bien un melange de nylons hydroscopique. Le dispositit
(10) est particulicrement avantageux par le fait que la
rampe (40), sous sa forme préeferee, se trouvant dans la
poignee (34), facilite I''msertion de grains (26) de matiere
radioactive et d'espaceurs inertes (28) dans l'aiguille
(12). La poignee antistatique (34) ¢lhimine, pour des
raisons pratiques, les risques, connus precedemment,
d'mterfeérence ¢€lectrostatique, de collage ¢€lectrostatique
des espaceurs (28) et de geéncration d'ctincelles
d'allumage. Enfin, la partie a frottement localis¢ (64)
permet l'obtention d'un {frottement controle et
predetermine entre l'aiguille (12) et le stylet (14), ce
frottement empéchant le stylet (14) de tomber de
l'aiguille (12), ce qui, €galement, ¢limine ou reéduit le
risque d'une ¢jection mtempestive des grains radioactifs
(26) et des espaceurs (28). Un tel frottement se produit,
de facon avantageuse, pratiquement pendant toute la
periode pendant laquelle une partie quelconque du stylet
(14) est logee dans 1'aiguille.

I*I Industrie Canada  Industry Canada
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(57) Abstract

A brachytherapy device (10) for exposing to radioactivity a patient includes an elongate member such as a needle or cannula (12)
adapted for introduction into the patient and also includes a stylet (14) slidably receivable in a longitudinal throughbore (16) in the needle
(12). The device (10) also includes a portion (64) near either the proximal end (18) of the needle (12) or the distal end (24) of the stylet (14)
which provides a local, defined amount of friction between the needle (12).and the stylet (14). The device (10) further includes an anti—static
handle (34) connected to the needle (12). The handle (34) has an interior ramp surface (40) in communication with the throughbore (16)
of the needle (12), frustoconical in shape and possessing an included apical angle of at least about 16°. The localized friction portion (64)
can be a crimp or flange (48) on the stylet (14), or a crimp (44) or deformation (46) in or of the needle (12). The handle (34) is preferably
composed of a polycarbonate, acrylic or acetal resin (such resins preferably being carbon-filled, or otherwise electro static dissipative), or a
hydroscopic nylon blend. The device (10) is particularly advantageous in that the preferred ramp surface (40) in the handle (34) facilitates
the insertion of seeds (26) of radioactive material and inert spacers (28) into the needle (12). The anti—static handle (34) eliminates, for
practical purposes, the previously encountered risks of static interference, static cling of the spacers (28) and ignition spark generation.
Finally, the localized friction portion (64) provides a controlled and predetermined amount of friction between the needle (12) and the stylet
(14), preventing the stylet (14) from falling from the needle (12), while also preventing or reducing the risk of unintended ejection of the
radioactive seeds (26) and spacers (28). Such friction is advantageously provided virtually the entire time any portion of the stylet (14) IS
received in the needle (12).
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Backaround of the Invention

Brachytherapy Is a known medical
More specifically, brachytherapy '

of brachytherapy IS sometimes r

In successful treatment ot the patient. The
present disclosure will use the word “brachytherapy”

to refer to this latter form of
treatment.
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established prior to the positioning and inserting steps via an introducer sheath or

another needle, cannula, catheter or the like.

5 US patent 4,086,914 (Bailey) discloses an Implant Injector for exposing
a human to radioactivity comprising an elongate member capable of containing
radioactive material. In the Bailey ‘914 patent, the elongate member is adapted to
lntroductlon into the patient. The elongated member has a throughhole therem
and a stylet slldably contamed thhm the throughhole The stylet is adapted to 'flt .

10 and moves freely within the throughhole. Radioactive seeds are held spaced

apart in a cartridge (7) for loading into the elongate member.

A handle on the proximal end of the elongated member is formed from
a knurled sleeve to facilitate grasping the device. The handle has a continuous
longitudinal channel (6) formed on the outside surface. The stylet has a jacket
15 (13) that fits over the handle and a stud that mates with the channel (6) to limit
continuous movement of the stylet within the elongate member. The Bailey ‘914
patent does not disclose an anti-static handle. In addition, the ‘914 patent does
not offer the operator, usually a health care professional, complete control of the

stylet in the elongate member. The ‘914 patent does not offer flexibility in the

20 number of seeds to be used as the operator is limited to the number in the
cartridge.

The radioactive material introduced during brachytherapy is often
contained in a plurality of pellets or “seeds” which are inserted into an open end
of the needle, cannula, catheter, or other elongate member and the like and

25 separated by spacers. Such seeds are sealed to prevent the leakage of the
radioactive material from them. A stylet or other push rod is often used to
advance the seeds to an appropriate position in the elongate member.

One commonly used seed comprises an iridium or iridium/platinum alloy
core encased in a sheath of platinum. The iridium is irradiated to render it

30 radioactive, in particular, to yield gamma-emitting '°? Ir. A variety of other
radioactive materials are known for this purpose, and are equally useful in

brachytherapy. Typically, the radioactive seeds are 3 mm in length; during use,

AMENDED SHEET
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the individual seeds are separated by inert spacers of 7 mm length, so that there

exists a known standard distance of one centimeter (1 cm) between the centers
5 of the seeds. Knowledge of this distance is useful to the treating physician or

surgeon for a variety of known reasons. The diameter of the radioactive seeds Is

selected as desired for the tumor to be treated, typically at or below about 0.040

in. (1.0 mm) diameter.

A number of practical problems have been encountered with existing
10 apparatus for performing brachytherapy procedures. For example, it is often
difficult to insert the radioactive seeds into the small diameter of the needle,
cannula, catheter or the like. While it is known to orient such elongate members
vertically as an aid to inserting the radioactive seeds, problems are still
encountered due to the relatively small diameters employed, and due to the
15 closeness of the diameters of the seeds (and spacers) and the interior diameters
of the elongate members.

Moreover, the plastic materials often employed as handles for the
elongate members are susceptible to generating an appreciable amount of static
electricity. Static is the accumulation of an electrical charge on an insulated

20 body. This energy may attract other, oppositely charged bodies. Such static
electricity can cause the synthetic materials conventionally employed as spacers
to cling to the handle (“static cling”), making it impossible to load the spacers into
the elongate member through the handle. Furthermore, if the statically charged
body comes in contact with an electrically conductive path to ground, the

25 resulting flow of electricity from the statically charged body to ground may cause
a spark. The spark could cause an explosion or fire. Such static electricity, when

discharged, can also generate interference with some of the various sensing and

other eqguipment present in the operating room. Finally, and perhaps most

importantly, a static spark can be an ignition source in the presence of the oxygen

30 and/or ether commonly employed within the operating room.

AMENDED SHEET
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US patent 3,070,132 (Sheridan) teaches the use of plastic tubing
having a conductive portion (6) molded integral to the tubing to reduce static
5 charge buildup to prevent a sparking discharge. The ‘132 patent teaches a tubing
having an electrical conductor in communication with the outside surface and the
inside surface. The conductor runs longitudinally along the entire length of the
tube and is formed of flexible plastic material with is cohesive with the plastic
" material of the tube. Similarly, US patent 3,914,002 (Berliner, et.al.) teaches the
10 manufacture of a first tube having a conductive stripe and a means for connecting
the stripe to another stripe on a second tube to prevent sparking while forming a
liquid tight seal between the tubes. These devices are known to be used in
medical applications where flammable gasses for the treatment of patients are
present and create combustible atmostpheric conditions. The Berliner ‘002 patent
15 also uses a conductive stripe on the device to conduct static electricity to ground.
Another drawback to some brachytherapy devices (in particular, in
those devices in which the elongate member is rigid) is the relative lack of control
over the stylet or other push rod used to advance and position the radioactive
seeds and the spacers. It is highly desirable that the stylet move with a minimal
20 amount of force, since the radioactive seeds are often retained in the elongate
member merely by a small (1 mm) wax plug in the distal end of the elongate
member. Unfortunately, it has in fact been a common problem that the stylet is
so loose within the rigid elongate member that the stylet readily falls outside the
operating field, e.g., to the floor, if not carefully grasped. Since such a mishap
25 can occur while the radioactive seeds are being inserted into the elongate
member, too loose a stylet can increase patient and physician exposure to the
seeds by what can be an appreciable amount. Too tight a fit between the stylet
and elongate member is undesirable, however, because of the fine tactile
feedback needed to sense when the seeds are completely inserted in the elongate

30 member and abutted against the wax plug. A force sufficient to overcome undue

AMENDED SHEET
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friction can also unintentionally cause the stylet to eject the wax plug and
radioactive seeds when such friction i1s overcome. Patent DE 4,109,205 discloses
5 a device having a central lumen (12) for the introduction of a plurality of
radioactive seeds into the human body. A stylet (28) I1s loosely inserted into the
central lumen to advance the seeds and spacers in the elongate member (2). The
handle in the ‘205 patent has a passageway to the central lumen to guide the

seeds for delivery to the body. The 205 patent does not control or limit the

10 sliding movement of the stylet inside the outer catheter (2).

It would be highly advantageous to have a brachytherapy device which
included a handie for the elongate member that facilitated the introduction of the
radioactive seeds and the spacers into the elongate member. It would also be
highly advantageous to have a brachytherapy device which included a handle that

15 was anti-static or static electricity-free, or that was at least static electricity
reduced by an amount to substantially eliminate (that is, eliminate to an extent
desired for practical purposes) static interference, static cling and the risk of

generating an ignition spark.

Finally, it would further be highly advantageous to provide a controlled

20 amount of friction between the elongate member and the stylet of a
brachytherapy device, such that the stylet would not fall from the elongate
member under weight of the stylet, yet also such that only a minimal amount of
force was needed to overcome that friction, and such that such friction could be

provided virtually the entire time any portion of the stylet was received in the

25 elongate member.
Summary of the Invention

The foregoing problems are solved and a technical advance i1s achieved

in an illustrative brachytherapy device particularly adapted for exposing to

radioactivity a human or veterinary patient. More particularly, the device of the

30 present invention
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is directed to several improvements in brachytherapy devices. The present invention
first involves employing a handle on the needle, cannula, catheter, or other elongate
member and the like which is particularly configured for brachytherapy. The handle
is anti-static, obviating the problems previously encountered with conventional needle
handle materials. Additionally, or alternatively, the handle includes a specifically
angled ramp surface which particularly facilitates the introduction of the radioactive
seeds and the spacers into the elongate member, making brachytherapy procedures
quicker and easier to perform. Finally, the device includes a portion near an end of
either the elongate member or the stylet which provides a predetermined, local
increase in friction between them, which prevents the stylet from falling out of the
elongate member during use, yet which does not cause the stylet to bind in the
elongate member and interfere with its easy smooth movement within the elongate
member. All three of these improvements are included within the preferred
embodiment of the invention.

The practical importance of solving these problems must not be
overlooked. It is highly desirable during brachytherapy that both the patient and the
healthcare staff be exposed to as little radiation as possible. Changes which shorten
the time of exposure by even a few seconds can be important. The present invention
speeds the introduction of the radioactive seeds into the elongate member, prevents
the loss of time associated with replacing a stylet which has fallen outside the
operating field, and avoids the risk of ignition associated with the use of ether as an
anaesthetic. Taken together or separately, the improvements of the present
invention represent a significant advance in brachytherapy procedures.

In a first aspect, then, the present invention is directed to a brachytherapy
device for exposing to radioactivity a human or veterinary patient, comprising: an
elongate member capable of containing radioactive material, the elongate member
being adapted for introduction into the patient; and a handle at the proximal end of
the elongate member, the handle being anti-static and being manipulable by a
healthcare practitioner.

Preferably, the anti-static or reduced-static electricity material of the handle

is at least incapable of generating a static spark under normal operating room
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conditions. More preferably, the material of the handle is incapable of generating a
static spark even under unusual conditions, so that the material can properly be
described as static-free, at least, for all practical purposes. As a brachytherapy
device, the device of the present invention will likely be most commonly used for
containing radioactive seeds (small pellets of an encapsulated radioactive material).
Such seeds are spaced apart in the conventional manner by a plurality of inert
spacers located one each between the individual seeds. It is preferred that the
conductivity of the anti-static or reduced-static electricity material of the handle is
sufficient to substantially preclude static cling of the spacers to the handle.
Suitable materials for the handle are expected to include polycarbonate
resins, acrylic resins, acetal resins and hydroscopic nylon blends. It is preferred that
the polycarbonate resins, the acrylic resins and the acetal resins be carbon-filled.
Carbon-filled DELRIN® (a registered trademark of Du Pont, Wilmington, Delaware
USA, for its brand of thermoplastic acetal resin) and ZELUX CN® (a registered
trademark of Westlake Plastics Company, Lanni, Pennsylvania USA, for its brand of
carbon powder-filled conductive polycarbonate resin) are two options that can be
used. Electro Static Dissipative (ESD) poly carbonate from RTP Company, Winona,
Minnesota, is particularly preferred in the practice of the present invention. Other
polymeric materials, such as polyacetylene polymers, poly-p-phenylene polymers,
poly(p-phenylene sulphide) polymers, polypyrrole polymers and poly-1,6-heptadiyne
polymers, are believed to possess the requisite conductivity for use in the present
invention. These other polymeric materials, however, can require modification to
meet the mechanical requirements of the invention (resistance to sterilization
techniques, mechanical strength, adhesion to the elongate member, and other

practical requirements).
As indicated above, the brachytherapy device of this aspect of the present
invention is preferably intended to be used with a plurality of radioactive seeds.

More particularly, the device is preferably adapted to allow the introduction of the
radioactive seeds into the elongate member through the handle and the subsequent

containment of the seeds in the elongate member. The spacers are similarly
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introduced and contained in the elongate member, located between individual ones

of the plurality of seeds.

The brachytherapy device of this first aspect of the present invention
preferably includes an elongate member which is hollow, configured, for example, as
a needle or cannula. The device of this aspect of the present invention preferably
further comprises a stylet slidably received in the elongate member. More
specifically, the elongate member preferably includes a longitudinal throughbore
therein, and the handle connected to the elongate member includes an interior ramp
surface therein in communication with the longitudinal throughbore of the elongate
member. The interior ramp surface of the handle is preferably frustoconical in shape

and possesses an included apical angle of at least about 16°, and more preferably

"about 24°. Additional surfaces leading into the ramp surface are of course

contemplated within the present invention, but are probably not preferred, while an
additional bore surface in the handle leading away from the ramp surface and to the
elongate member is convenient and is described in more detail below.

In a second aspect, the present invention is directed to a brachytherapy
device for exposing to radioactivity a human or veterinary patient, comprising: an
elongate member capable of containing a radioactive material, the elongate member
being adapted for introduction into the patient, and the elongate member including
a longitudinal throughbore therein and a proximal end; a stylet slidably receivable in
the longitudinal throughbore of the elongate member, the stylet including a distal end;
and a portion near at least one of the proximal ends of the elongate member and the
distal end of the stylet, the portion providing a local, defined amount of friction
between the elongate member and the stylet; wherein the stylet is otherwise
generally closely dimensioned to the longitudinal throughbore in the elongate member
such that the stylet would be generally freely movable in the throughbore in the
absence of the portion. Preferably, the local, defined amount of friction provided by
the portion is just adequate to prevent sliding of the stylet in the throughbore of the
elongate member under weight of the stylet.

in this second aspect, the brachytherapy device of the present invention

preferably includes the handle disclosed above. Also preferably, the elongate
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member is configured as a needle or a cannula. Further, in this and the other aspects
of the present invention, the entire insertable length of the stylet is equal to or just

slightly less than the overall length of the elongate member and connected handle,
so that the stylet can be used to eject the contained radioactive material and the inert

seeds from the elongate member during and/or after treatment of the patient.

The portion providing the localized friction can be formed in a variety of
ways. For example, the portion can comprise a crimp in the elongate member.
Alternatively, the portion can comprise an elliptical or oval deformation of the
elongate member. The portion providing localized friction can instead comprise a cap
near the proximal end of the elongate member. The cap preferably includes a V-
shaped notch and a recess in the notch, the recess being dimensioned to receive the
distal end of the stylet therethrough, and the notch being dimensioned to allow
access through it to the throughbore in the elongate member. Finally, the portion can
be formed as a projection (such as an annular ring or an evenly spaced plurality of
projections) inside the handle itself, preferably located distal of the ramp surface (for
example, on the additional bore surface). In each of these cases, of course, the
portion providing localized friction will still be near the proximal end of the elongate
member.

When the portion is instead near the distal end of the stylet, the portion
can comprise a crimp or flange on the stylet. This is probably the easiest way to
form the portion.

The size of the portion need not be very large to achieve the goals of this
aspect of the present invention. Indeed, in devices employing needles and stylets of
the sizes indicated below, the portion providing localized friction can be barely visible
to the unaided eye. Accordingly, the accompanying drawing should be considered
as showing the portion in exaggerated scale, in comparison to the balance of the
embodiments disclosed in the drawing. In particular, the device of the present
invention is preferably employed with the radioactive seeds and the spacers
mentioned above. It is highly desirable that there be no way for the seeds and
spacers to become trapped unintentionally within the elongate member after use.

(During use, of course, the seeds and spacers are retained within the throughbore of
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the elongate member in any convenient way, for example, by a small plug of wax
closing the distal end of the throughbore. In another preferred treatment, the seeds
and retainers are ejected from the elongate member and implanted in the patient at
the treatment site.) Therefore, the portion preferably possesses a minimum
transverse extent in any direction which is greater than the smallest transverse

dimension of the radioactive seeds and the spacers.
It is important to note in regard to this aspect of the present invention that
a simple bend, curve or kink in either the elongate member or the stylet is likely to

be unacceptable in providing a predetermined and localized amount of friction

- between them. Even a relatively small kink would likely provide far too much friction,

and would be expected to require an unacceptable amount of force to achieve
relative movement of the stylet and elongate member. A bend or curve would cause
the stylet to rub against the elongate member at two or more moving locations; the
resulting frictional resistance to movement would therefore be expected to
disadvantageously vary in dependence upon the length of the particular segment of
the stylet which happened to lie within the elongate member at one time or another
during use.

In a third aspect, the present invention is directed to a brachytherapy
device for exposing to radioactivity a human or veterinary patient, comprising: an
elongate member capable of containing a radioactive material, the elongate member
being adapted for introduction into the patient, and the elongate member including
a longitudinal throughbore therein and a proximal end; a stylet slidably receivable in
the longitudinal throughbore of the elongate member, the stylet including a distal end;
a portion near at least one of the proximal end of the elongate member and the distal
end of the stylet, the portion providing a local, defined amount of friction between
the elongate member and the stylet; and a handle connected to the elongate member,
wherein the handle includes an interior ramp surface therein in communication with
the longitudinal throughbore of the elongate member; wherein the interior ramp
surface of the handle is frustoconical in shape and possesses an included apical angle
of at least about 16°; and wherein the handle is anti-static and is manipulable by a

healthcare practitioner; wherein the elongate member comprises a needle or cannula;
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wherein the portion comprises a crimp or flange on the stylet; wherein the local,
defined amount of friction provided by the portion is just adequate to prevent sliding
of the stylet in the throughbore of the elongate member under weight of the stylet;
wherein the anti-static handle is incapable of generating a static spark under normal
operating room conditions; wherein the anti-static handle comprises an ESD carbon-
filled polycarbonate resin, a carbon-filled acrylic resin, a carbon-filled acetal resin or
a hydroscopic nylon blend or otherwise electro static reduced polymer; and wherein
the stylet is otherwise generally closely dimensioned to the longitudinal throughbore
in the elongate member such that the stylet would be generally freely movable in the

throughbore in the absence of the portion.

The medical device of the present invention possesses significant
advantages over prior brachytherapy devices. The preferred ramp surface in the
handle facilitates the insertion of the radioactive seeds and the spacers into the
elongate member. The preferred anti-static handle eliminates, for practical purposes,
the previously encountered risks of static interference, static cling and ignition spark
generation. Finally, the localized friction portion provides a controlled and
predetermined amount of friction between the elongate member and the stylet of a
brachytherapy device, preventing the stylet from falling from the elongate member,
while also preventing or reducing the risk of unintended ejection of the radioactive
seeds and inert spacers from the elongate member. Such friction is provided virtually
the entire time any portion of the stylet is received in the elongate member.

Brief Description of the Drawings

A better understanding of the present invention will now be had upon
reference to the following detailed description, when read in conjunction with the
accompanying drawing, wherein like reference characters refer to like parts
throughout the several views, and in which:

FIG. 1 is a side view of a first preferred embodiment of the present
invention;

FIG. 2 is a cross-sectional view taken along line of 2 - 2 FIG. 1;

FIG. 3 is a cross-sectional view taken along line 3 - 3 of FIG. 2;

FIG. 4 is an enlarged view of a portion of the view shown in FIG. 2;
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FIG. 5 is a cross-sectional view taken along line 5 - 5 of FIG. 4;

FIG. 6 is a cross-sectional view of another preferred embodiment of the

present invention, similar to FIG. 5;

FIG. 7 is a top view of a portion of another preferred embodiment of the
present invention;

FIG. 8 is a side view of the portion of the invention shown in FIG. 7;

FIG. 9 is a cross-sectional view taken along Iihe O - 9 of FIG. 8;

FIG. 10 is a cross-sectional view of a portion of another preferred

embodiment of the present invention, comparable to FIG. 2;

FIG. 11 is a partial cross-sectional view of a portion of another preferred

embodiment of the present invention; and

FIG. 12 is a right hand (top) view of the portion of the invention shown in
FIG. 11.

Detailed Description
With reference first to FIG. 1, a first embodiment of a brachytherapy

device 10 according to the present invention is thereshown, useful for exposing to
radioactivity a human or veterinary patient. The brachytherapy device 10 first
comprises an elongate member 12 capable of containing a radioactive material, the
elongate member 12 being adapted for introduction into the patient. As mentioned
above, the elongate member 12 can be either flexible (such as a catheter) or rigid
(such as a needle or cannula), depending upon the particular tumor being treated and
the particular radioactive material being employed. Preferably, the elongate member
12 is rigid and composed of a suitable medical grade material, such as stainless steel.
More preferably, the elongate member 12 is configured as a rigid tubular member
such as a needle or cannula, most preferably as a needle. Accordingly, while the
elongate member 12 can sometimes be referred to herein as the needle 12, it should
be understood that the elongate member 12 need not necessarily be a needle.

The needle or other elongate member 12 preferably includes a longitudinal
throughbore 16 therein, extending from the proximal end 18 of the needle 12 to the
distal end 20 of the needle 12. The inner and outer diameters of the needle or other

elongate member 12 (the former diameter serving as the diameter of the throughbore
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16) are selected in dependence upon the particular tumor being treated, the route of
access to the tumor and the configuration of the radioactive material to be inserted
init. The embodiments of the brachytherapy device 10 disclosed herein are generally
useful with either small radioactive seeds or larger radioactive seeds, as large as
about 0.040 in. {(about 1.0 mm) in diameter and several millimeters (for example, 3
mm as is conventional) in length. Thus, a convenient inner diameter for the needle
12 is about 0.041 to 0.042 in. (1.04 to 1.07 mm), while a convenient outer
diameter for the needle 12 is about 0.053 +0.001 in. {(1.35+0.03 mm).

The needle 12 conveniently includes a sharp, beveled tip 68 at its distal
end 20. For further convenience, although omitted from FIG. 1, the needle 12 might
bear on it a plurality of etched markings spaced 1 cm apart; these would allow the
position of the device 10 with respect to t'he tumor to be judged with fair precision.

Preferably, however, for better judging the position of the distal end 20 of the needle

12, the needle 12 bears on its distal end 20 some dimpling 70 which serves to
permit the position of the distal end 20 to be determined even more precisely by
ultrasound or echo location. Most preferably, the dimpling 70 is ECHOGENIC™-brand
dimpling (ECHOGENIC™ is a trademark of Cook Incorporated, Bloomington, Indiana
USA).

As also shown in FIG. 1, this first preferred embodiment of the
brachytherapy device 10 of the present invention also comprises a stylet 14 or other
push rod slidably receivable in the longitudinal throughbore 16 of the needle or other
elongate member 12. The stylet 14 includes a proximal end 22 carrying on it a stylet
knob 72, and a distal end 24 opposite the proximal end 22. A plurality of etched
markings 32 are positioned on the stylet 14 near its proximal end 22, for allowing
the relative position of the distal end 24 of the stylet 14 with respect to the distal
end 20 of the needle 12 to be judged with good precision. The markings 32 are
spaced 1 cm apart.

With continued reference to FIG. 1, but with reference also being had to
FIG. 2, the brachytherapy device 10 of the present invention next comprises a handle
or hub 34 connected to the needle or other elongate member 12, for example, at the

proximal end 18 of the needle 12. Such connection is made In any convenient
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manner. Preferably, the handle 34 includes a recess 38 receiving part of the distal
end 18 of the needle 12 therein. The handle 34 is retained on the needle 12 by an
adhesive 38 positioned in the recess 36. The handle 34 also preferably includes a
tapered ramp surface 40 opposite the recess 38, extending into and partway through
the handle 34 in communication with the longitudinal throughbore of the needle 12.
The handle 34 preferably further includes an additional bore surface 78 extending
between the ramp surface 40 and the recess 36 (and thereby the proximal end 18
of the needle 12) for achieving such communication. The transverse diameter of the
bore surface 78 is preferably the same as the interior diameter of the needle 12.

To permit proper positioning of the distal end 20 of the needle 12 with
respect to the tumor to be treated, the handle 34 of the of the needle 12 is adapted
for manipulation by a healthcare practitioner, for example, the operating physician or
surgeon. To assist such manipulation, as shown in FIGs. 2 and 3, the handle 34
preferably includes an outwardly extending flange 74 and a tactile post 76 on the
flange 74.

The brachytherapy device 10 of the present invention is preferably used
in conjunction with a plurality of radioactive seeds and inert spacers of conventional
type. Only a single conventional platinum-encased '**Ir-platinum alloy radioactive
seed 26 is shown in FIG. 1, along with a single inert spacer 28 composed, for
example, of suture material. Other radioactive seeds 26 or other radioactive material
configurations can of course be used as well. The particular radioactive material
used in the seeds 26 and/or the number of seeds 26 is selected in dependence upon
the size of the tumor to be treated and the dose of radioactivity to which the patient
is to be subjected. Preferably, the individual seeds 26 are each separated by one of
the spacers 28. Also preferably, in the conventional manner the individual seeds are
3 mm in length, while the spacers are 7 mm in length; this provides a standard 1 cm
between seed centers when inserted in the needle or other elongate member 12.

Conveniently, the needle or other elongate member 12 and its attached
handle 34 are oriented vertically during insertion of the radioactive seeds 26 and inert
spacers 28 into the throughbore 16 of the needle 12. A 1 mm wax plug 30 in the

distal end 20 of the needle (shown in phantom in FIG. 1), closely adjacent the sharp
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tip 68 of the needle 12, prevents the seeds 26 and spacers 28 from falling out the
distal end 20 of the needle 12.

The ramp surface 40 in the handie 34 is particularly adapted to assist
insertion of the seeds 26 and spacers 28. In particular, the ramp surface 40 is
preferably frustoconical (a truncated cone) in shape, and preferably possesses an
included apical (apex) angle of at least about 16°. The "included” angle refers to the
complete angle swept by the ramp surface 40, not the angle the ramp surface 40

makes with respect to its axis. As shown in FIG. 2, the included apical angle of the

- frustoconical ramp surface 40 is most preferably about 24°. An included apical angle

of at least 16° not only facilitates engagement of the seeds 26 and spacers 28 with

the additional bore surface 78 in the handle 34, it also facilitates engagement of the
distal end 24 of the stylet 14 with the seeds 26 and spacers 28 to allow their proper

and complete positioning in, and proper advancement through, the bore defined by

the bore surface 78 and the interior of the needle 12.

It should be evident that this is the second aspect of the present invention
mentioned above. It should also be evident that a change in the taper of the ramp
surface 40, or the inclusion of an additional surface portion, proximal of the ramp
surface 40 but having a shape different from that of the ramp surface 40, is not
precluded. An additional surface portion of different shape (that is, other than
frustoconical) is not preferred, however. |f such a different shaped surface is
present, it should have a larger diameter than the proximal diameter of the ramp

surface 40.

With regard to the first aspect of the present invention mentioned above,
the handle 34 is preferably composed of an anti-static, a static electricity-free, or a
reduced-static electricity material. For practical purposes, the three phrases should
be considered to have the same meaning: the material of the handle 34 is sufficiently
conductive to be incapable of, and is otherwise incapable of, generating a static
spark under normal operating room conditions. Because of variations in operating
room temperature, humidity, and presence or absence of other sources of static
charge, a more quantitative definition of these phrases may not really be possible.

However, those of even rudimentary skill in this art are well aware of the problems
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associated with static electricity in the operating room, and should be well capabie
of recognizing when static electricity has been eliminated, at least as a practical
concern. It is preferred that the conductivity of the handle 34 be sufficient to
preclude or substantially preclude static cling of the inert spacers 28 to the handle
34. This, too, is a matter of practical consequence, rather than a matter of precise

numerical limits.

By way of example, however, several materials can be noted as being

useful or as being expected to be useful for an anti-static, a reduced-static, or static-
free handle 34. Preferably, the reduced-static electricity material of the handle 34
comprises a polycarbonate resin, an acrylic resin, an acetal resin or a hydroscopic
nylon blend. If used, the polycarbonate resin, the acrylic resin or the acetal resin is
preferably carbon-filled. Carbon-filled DELRIN® (a registered trademark of Du Pont,
Wilmington, Delaware USA, for its brand of thermoplastic acetal resin) and ZELUX
CN® (aregistered trademark of Westlake Plastics Company, Lanni, Pennsylvania USA,
for its brand of carbon powder-filled conductive polycarbonate resin) are two options
that can be used. Electro Static Dissipative (ESD) poly carbonate from RTP
Company, Winona, Minnesota, is particularly preferred in the practice of the present
invention. (Such materials are also useful for the knob 72 of the stylet 14.) Other
polymeric materials, such as polyacetylene polymers, poly-p-phenylene polymers,
poly(p-phenylene sulphide) polymers, polypyrrole polymers and poly-1,6-heptadiyne
polymers, are believed to possess the requisite conductivity for use in the present
invention. However, these other polymeric materials can require modification to meet
the mechanical requirements of the invention (resistance to sterilization techniques,
mechanical strength, adhesion to the elongate member, and other practical
requirements).

With regard to another aspect of the present invention, the brachytherapy
device 10 of the present invention further preferably comprises a portion 64 located
near either the proximal end 18 of the needle or other elongate member 12, or the
distal end 24 of the stylet 14, which provides a local, defined amount of friction
between the elongate member 12 and the stylet 14. The former of these locations

is shown in FIGs. 4 through 6 and FIGs. 10 through 12, while the latter of these
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locations is shown in FIGs. 7 through 9. The stylet 14 is otherwise generally closely
dimensioned to the throughbore 16 of the needle 12, such that the stylet 14 would

be generally freely movable in the throughbore 16 in the absence of the portion 64.

For example, when the inside diameter of the needle 12 is in the range mentioned

“above, that is, about 0.041 to 0.042 in. (1.04 to 1.07 mm), the stylet 14 can have

a diameter of about 0.038 in. (0.97 mm).

When positioned near the proximal end 18 of the needle or other elongate
member 12, the portion 64 can comprise a crimp 44 (FIGs. 4 and 5) in the needile
12, an elliptical or oval deformation 46 of the needle 12 {FIG. 6), or even an annular
projection 66 on the bore surface 78 in the handle 34 (FIG. 10). Alternatively, the
portion can comprise a cap 50 carried on the handle 34 which partially covers the
ramp surface 40. {The annular projection 66 and the cap 50 are still positioned near
the proximal end 18 of the needle 12, even if not actually positioned on the needle
12 itself.) The cap 50 preferably includes a wall 58 from which a flange 60 extends
inwardly and engages a groove 62 on the handle 34. The cap 50 also preferably
includes a V-shaped notch 54 and a small, semicircular recess 56 in the apex of the
notch 54. The recess 56 is dimensioned to receive the distal end 24 of the stylet 14
therethrough and provide localized friction against the stylet 14, while the notch 54
is dimensioned to allow access therethrough to the throughbore 16 in the needle 12
(via the ramp surface 40), each when the flange 60 is engaged with the groove 62.
The cap 50 can further include a retaining ring 52 which engages the groove 62
when the flange 60 does not, keeping the cap 50 associated with the handle 34 and
needle 12 even when not in use.

More preferably, however, the portion 64 is instead positioned near the
distal end 24 of the stylet 14. When so positioned, the portion 64 can comprise a
crimp or flange 48 on the stylet 14 (FIGs. 7 through 9}, or some other alteration in
the uniformity of the diameter or circumference of the distal end 24 of the stylet 14.
Such a crimp or flange 48 is probably the simplest way to form the portion 64.
Preferably, the crimp or flange 48 is located about 1 cm proximal of the distal

extremity of the distal end 24 of the stylet 14.
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The application of localized friction near either of these two locations, that
is, near the proximal end 18 of the needle 12 or near the distal end 24 of the stylet
14, has the particular advantage that the engagement of the stylet 14 in the
throughbore 16 of the needle 12 is subject to a controlled amount of friction through
most or almost all of the time of such engagement. Other locations would provide
an appreciable length of engagement during which such friction was absent.

The transverse deformation of the portion 64 is shown exaggerated to
some degree in the Figures; the actual amount of deformation is preferably adequafe
to provide a local, predetermined and defined amount of friction just adequate to
prevent sliding of the stylet 14 in the throughbore 16 of the needle or other elongate
member 12 under weight of the stylet 14. Moreover, it is important that the portion
64 not interfere with the insertion or removal of the radioactive seeds 26 and inert
spacers 28 from the needle 12. Accordingly, the portion 64 should possess a
minimum transverse extent which is greater than the largest transverse dimension
of the seeds 26 and the spacers 28.

A quantitative example should suffice. The crimp or flange 48 on the
stylet 14 can be about 0.035 in. by about 0.040 in. (0.89 mm by 1.02 mm) when
the stylet is about 0.037 to 0.039 in. (0.94 to 0.99 mm) in diameter. Thus, the
minimum transverse width of the crimp or flange 48 in the view shown in FIG. 7 (and
FIG. 9) is about 0.035 to 0.036 in. (0.89 to 0.91 mm), while the maximum
transverse width of the crimp or flange 48 in the view shown in FIG. 8 (and FIG. 9)
is about 0.039 to 0.040 in. {0.99 mm to 1.02mm). The portion 64 should be sized
similarly when positioned near the proximal end 18 of the needle 12, rather than near
the distal end 24 of the stylet 14.

The overall lengths of the needle or other elongate member 12, of the
handle 34 and of the stylet 14 are selected in dependence upon the site of the
particular tumor to be treated. Conveniently, a typical embodiment of the
brachytherapy device 10 of the present invention can have a handle 34 which is
about 1.21 in. (3.07 cm) in overall length, a needle 12 which is about 20.0 cm =+
0.1 cm in overall length, and a stylet 14 which is about 23.0cm - 0.1 em, +0.0 cm,

in overall length. However, it is contemplated that the needle can range in length
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from 5 to 50 cm depending on the particular treatment and anatomical site. What
is more important than these precise lengths, however, the relative length of the
stylet 14, the needle 12 and the handle 34 when fully engaged. More particularly,
it is highly desirable that the length of the stylet 14 be such that, when the stylet 14
is fully received in the needle 12 and the knob 72 abuts the handle 34, the proximal
end 24 of the stylet 14 is just exposed through the sharp tip 68 of the needie 12, or
extends perhaps a millimeter or so through it. This ensures that when the stylet 14
is advanced to this position all of the radioactive seeds 26 and inert spacers 28 are
ejected from the needle 12.

It should be clear that the present invention thus provides a brachytherapy
device 10 which possesses significant advantages over prior devices for that

purpose. The preferred ramp surface 40 in the handle 34 facilitates the insertion of

the radioactive seeds 26 and the spacers 28 into the needle or other elongate
member 12. The preferred anti-static, reduced-static, or static-free handle 34

eliminates, for practical purposes, the previously encountered risks of static

interference, static cling and ignition spark generation. Finally, the localized friction

portion 64 near the proximal end 18 of the needle 12 or the distal end 24 of the
stylet 14 provides a controlled and predetermined amount of friction between the
needle 12 and the stylet 14 of the brachytherapy device 10, preventing the stylet 14
from falling from the needle, while also preventing or reducing the risk of unintended
ejection of the radioactive seeds 28 and inert spacers 26 from the needle 12. Such
friction is advantageously provided virtually the entire time any portion of the stylet
14 is received in the needle 12.

The details of the construction or composition of the various elements of
the brachytherapy device 10 of the present invention not otherwise disclosed are not
believed to be critical to the achievement of the advantages of the present invention,
so long as the elements possess the strength or mechanical properties needed for
them to perform as disclosed. The selection of any such details of construction are
believed to be well within the ability of one of even rudimentary skills in this area, In

view of the present disclosure.
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The present invention is useful for the introduction of a contained
radioactive material during brachytherapy, and therefore finds applicability in
human and veterinary medicine. The device comprises medical grade materials

5  which can be manufactured and sterilized by conventional procedures. =

It should be clear from the foregoing disclosure that the above described
device is particularly advantageous over prior devices in a variety of ways. Most
important, the present invention is particularly advantageous over the prior art in
that the control and placement of the radioactive seed, in the cancerous tissue

10 of the patient, is safely and accurately achieved. The conductive material in the
handle (34) helps control static cling. The handle (34) having an interior ramp
surface (40) facilitating the safe loading of the seeds (26) and spacers (28) into

the elongate member (12) connected to the handle (34), is safer and easier than

prior art devices. The frictional relationship between the stylet (14) and the

15 elongate member (12) allows accurate placement of the seeds (26) in the
patient while offering a precise, positive feedback to the operator, usually a
doctor, in placing the seed (26). The frictional connection between the stylet
(14) and the elongate member (12), preventing dangerous situations such as the
stylet {14) falling out of the’ elongate member (12). The anti-static, conductive,

20 quality to avoid static cling and explosions caused by electrostatic sparks.
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Claims Copy
1. A brachytherapy device (10) for exposing to radioactivity a human or

10

15

20

25

veterinary patient, comprising an elongate member (12) capable of containing
radioactive material, the elongate member (12) being adapted for introduction into
the patient, the elongate member (12) having a longitudinal throughbore therein
and a proximal end; a handle (34) disposed about the elongate member (12) and
being manipulable by a healthcare practitioner; characterized in that:

the handle (34) is at the proximal end of the elongate member an’d
further characterized in that the handle is anti-static and has a conductivity
sufficient to substantially preclude static cling thereto.
2. The device {10) according to claim 1, characterized in that the elongate
member (12) is hollow, and characterized in that the device (10) further
comprises a stylet (14) slidably received in the elongate member (12).
3. The device (10) according to claim 1, characterized in that the device
(10) is adapted for use with a stylet (14), and characterized in that the device
includes a portion (64) on the longitudinal throughbore having a local, defined
amount of friction between the elongate member (12) and the stylet (14).
4. A brachytherapy device (10) for exposing to radioactivity a human or
veterinary patient, comprising:

an elongate member (12) capable of containing a radioactive material,
the elongate member (12) being adapted for introduction into the patient, and the
elongate member (12) including a longitudinal throughbore (16) therein and a

proximal end (18);

a handle (34) disposed about the elongate member (12) and being

manipulable by a healthcare practitioner;

a stylet (14) slidably receivable in the longitudinal throughbore (16) of

the elongate member (12), the stylet (14) including a distal end (24); tW |/

characterized in that:

the device includes a portion (64) near at least one of the proximal end

(18) of the elongate member (12) and the distal end (24) of the stylet (14}, the

AMENDED SHEET



CA 02337333 2001-01-12

28-08-2000 US 009915981
PA-5§174 PCT REPLACEMENT PAGE
&
-20- 00}?}/”

portion (64) providing a local, defined amount of friction between the elongate
member (12) and the stylet (14);

5 characterized in that the stylet (14) is otherwise generally closely
dimensioned to the longitudinal throughbore (16) in the elongate member (12)
such that the stylet (14) would be generally freely movable in the throughbore
(16) in the absence of the portion (64); and

further characterized in that the handle (34) is anti-static.

10 B. The device (10) according to claim 1 or 4, characterized in that the
handle (34) comprises a polycarbonate resin, an acrylic resin, an acetal resin, a
hydroscopic nylon blend, a polyacetylene polymer, a poly-p-phenylene polymer, a
poly{p-phenylene sulphide) polymer, a polypyrrole polymer or a poly-1,6-
heptadiyne polymer.

15 - O. The device (10) according to claim 5, characterized in that the
polycarbonate resin, the acrylic resin or the acetal resin is carbon-filled.

7. The device (10) according to claim 1 or 4, characterized in that the
device (10) is adapted for use with a plurality of radioactive seeds (26)
introduced into the elongate member (12) through the handle (34) and contained

20 in the elongate member (12), and at least one spacer (28) similarly introduced
and contained in the elongate member (12), located between individual ones of
the plurality of seeds (26); and characterized in that the conductivity of the
handle (34) is sufficient to substantially preclude static cling of the at least one
spacer (28) to the handle (34).

25 8. The device (10) according to claim 2 or 4, characterized in that the
elongate member (12) includes a longitudinal throughbore (16) therein, and
characterized in that the handle (34) includes an interior ramp surface (40) therein
in communication with the longitudinal throughbore (16) of the elongate member
(12).

30 9. The device (10) according to claim 8, characterized in that the interior

ramp surface (40) of the handle (34) is frustoconical in shape and possesses an

included apical angle of at least about 16°.
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10. The device (10) according to claim 9, characterized in that the included

apical angle of the interior ramp surface (40) of the handle (34) is about 24°.
5 11. The device (10) according to claim 3 or 4, characterized in that the
portion (64) comprises a crimp (44) in the elongate member (12).
12. The device (10) according to claim 3 or 4, characterized in that the
portion (64) comprises an elliptical or oval deformation (46) of the elongate
member (12).
10 13. The device (10) according to claim 3 or 4, characterized in that the
portion {64) comprises at least one of a crimp and a flange (48) on the stylet
(14).
14. The device (10) according to claim 3 or 4, characterized in that the
local, defined amount of friction provided by the portion (64) is just adequate to

15 prevent sliding of the stylet (14) in the throughbore (16) of the elongate member

(12) under weight of the stylet (14).

15. The device (10) according to claim 3 or 4, ¢haracterized in that the
portion (64) comprises a cap (50) near the proximal end (18) of the elongate
member (12).

20 16. The device (10) according to claim 15, characterized in that the cap
(60) includes a V-shaped notch (54) and a recess (56) In the notch (b4), the
recess (56) being dimensioned to receive the distal end (24) of the stylet (14)
therethrough, and the notch (54) being dimensioned to allow access therethrough
to the throughbore (16) in the elongate member (12).

25 17. The device (10) according to claim 3 or 4, characterized in that the
handle {34) includes an interior ramp surface (40) therein in communication with
the longitudinal throughbore (16) of the elongate member (12); and characterized
in that the interior ramp surface (40) of the handle (34) is frustoconical in shape
and possesses an included apical angle of at least about 16°.

30 18. A brachytherapy device (10) for exposing to radioactivity a human or

veterinary patient, comprising an elongate member (12) capable of containing a

radioactive material, the elongate member (12) being adapted for introduction into

the patient, and the elongate member (12) including a longitudinal throughbore
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(16) therein and a proximal end (18, a stylet (14) slidably receivable in the p"[/
longitudinal throughbore (16) of the elongate member (12), the stylet {(14)
o including a distal end (24); characterized in that:

the device (10) includes a portion (64) near at least one of the proximal
end (18) of the elongate member (12) and the distal end (24) of the stylet {14),
the portion (64) providing a local, defined amount of friction between the
elongate member (12) and the stylet (14); and

10 a handie (34) connected to the elongate member (12), wherein the

handle {34) includes an interior ramp surface (40) therein in communication with
the longitudinal throughbore (16) of the elongate member (12): wherein the
interior ramp surface (40) of the handle (34) is frustoconical in shape and
possesses an included apical angle of at least about 16°: and wherein the handle

15 (34) is anti-static and is manipulable by a healthcare practitioner;

characterized in that the elongate member {12) comprises a needle or

cannula (12);

characterized in that the portion (64) comprises at least one of a crimp

or a flange (48) on the stylet (14);

20 characterized in that the local, defined amount of friction provided by
the portion (64) is just adequate to prevent sliding of the stylet (14) in the
throughbore (16) of the elongate member (12) under weight of the stylet (14):

characterized in that the handle (34) is incapable of generating a static

spark under normal operating room conditions;

25 characterized in that the handle (34) comprises a carbon-filled
polycarbonate resin, a carbon-filled acrylic resin, a carbon-filled acetal resin or a
hydroscopic nylon blend or otherwise electro static reduced polymer; and

characterized in that the stylet (14) is otherwise generally closely

dimensioned to the longitudinal throughbore (16) in the elongate member (12)

30 such that the stylet (14) would be generally freely movable in the throughbore
(16) in the absence of the portion (64).
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