097127 Al

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

(10) International Publication Number

27 November 2003 (27.11.2003) PCT WO 03/097127 Al
(51) International Patent Classification’: A61M 1/00 CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, LC,
(21) International Application Number: PCT/KR02/00939 LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,

(22) International Filing Date: 18 May 2002 (18.05.2002)

(25) Filing Language: Korean

(26) Publication Language: English

(71) Applicant and

(72) Inventor: LEE, Nak-Ho [KR/KR]; Sungwon Medical,
170-10, Biha-dong, Heungdeok-ku, Cheongju 361-825
(KR).

(74) Agent: SEO, Cheon-Seok; Seo International Law And
Patent Office, 7th Fl. Daelim Bldg., 1600-3 Seocho-Dong,
Seocho-Ku, Seoul 137-070 (KR).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,

MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,

SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,

VN, YU, ZA, ZM, ZW.
(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR,
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent
(BE BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,
NE, SN, TD, TG).

Published:
with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: LOCKING SYSTEM FOR CATHETER

(57) Abstract: A catheter of the present invention comprises a tubular member and a lockable connector having a hub and a locking
~~ device. The locking device comprises a semi-oval button; a rectangular main operating part; an accepting part having a pair of
projections and an accepting hole; and a latching part coupled to one of the projections. The hub comprises a guide hole into which
the locking device is inserted and a first body passage formed horizontally toward the inside of the hub, the first body passage
communicating with the guide hole. The locking device can be released from the locked position only by means of an appropriate
key. Thus, doctors can treat securely patients ensuring the locked position. A tip of the tubular member is made of hard material and
has a double adhesion structure so that the catheter tube can easily be inserted into a body cavity.



10

15

20

25

WO 03/097127 PCT/KR02/00939

LOCKING SYSTEM FOR CATHETER

Technical Field

The present invention relates to catheters and, more particularly, to a
drainage catheter having a locking device which can be locked or unlocked more
easily. In addition, the present invention relates to a distal end of catheter made of
hard material so that the drainage catheter can easily be inserted into a body

cavity.

Background Art

Drainage catheters are generally used to drain bile or pus from a body
cavity, for example, an abdominal cavity in order to mitigate symptoms of
diseases. A Drainage catheter comprises a tubular member having a proximal end
opposite a distal end, a tension member, and a lockable connector. The tubular
member includes a series of holes positioned proximate the distal end. The distal
end of the tubular member is formed to be positioned into a desired configuration
such as a closed loop or pigtail. The tension member extends through the hollow
tubular member and is positioned for drawing the distal end into the desired
configuration. The lockable connector comprises a hub coupled to the proximal
end of the tubular member and a locking lever coupled to the hub. The locking
lever secures the pulling end of the tension member to the hub after the tension
member is fully pulled so that the desired loop configuration can be maintained.
The hub has a coupling end, through which a channel extends. The channel is
aligned with and connected to the tubular member by a connector cap.

Fig. 1 shows a cam-locked drainage catheter, as a conventional drainage
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catheter, which can adjust arbitrarily a loop configuration of a distal end (10’) of a
tubular member (1°). The cam-locked drainage catheter comprises a lockable
connector (2°) having a hub and a locking lever (21°) pivotedly connected in a
channel of the hub for moving a cam surface at one end of the lever between a
locked position and an unlocked position. Thus, a patient can easily use the
drainage catheter with one hand. These catheters are typically introduced into the
patient by means of a large hypodermic needle or trocar. A wire guide is inserted
through the needle, which is then removed. The tubular member (1°) with a
stiffening cannula positioned therein is then passed over the wire guide into a
body cavity. The cannula and wire guide are withdrawn, leaving the catheter in
the desired cavity. Then, a proximal end of a monofilament (4°) as a tension
member is moved or drawn to form the distal end (10°) into a desired loop or
pigtail configuration. Next, the locking lever (21°) is pulled downward to fix the
position of the monofilament with respect to the tubular member, thereby
maintaining the desired loop configuration. Here, the protruding end of the
monofilament (4”) may be cut so as to get an appropriate length. When the
locking lever (217) is pulled upward, the lever rotates by appropriate angles and
the monofilament is released automatically from the locking lever (21°), thereby
releasing the pigtail configuration. In addition, the loop configuration of the
flexible distél end can be reformed into another configuration after straightening
the distal end portion by inserting the stiffening cannula into the catheter tube.

The conventional cam-locked drainage catheters have the pivotable
locking lever to hold the monofilament in place so that the loop configuration is
maintained through its intended use, and, therefore, doctors can easily lock or

unlock the lockable connector (2”) of the catheter. However, the lever (21°) may
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be rotated arbitrarily due to movement of a patient or inadvertences during
operation, and, therefore, the monofilament may move distally and release the
pigtail configuration. In addition, because a tip of the catheter tube is made of
flexible (or soft) material such as polyamide, it is difficult to insert the catheter

tube into a blood vessel.

Disclosure of Invention

Accordingly, the present invention is directed to a drainage catheter with a
locking device that substantially obviates one or more problems due to limitations
and disadvantages of the related art.

An object of the present invention is to provide a drainage catheter with a
locking device, which can easily form the distal end of the catheter tube into the
desired configuration, prevent the loop configuration of the distal end from being
inadvertently released during operation, and easily release a locked position of the
locking device.

Another object of the present invention is to provide a drainage catheter
that can be easily inserted into a body cavity.

To achieve the object and other advantages and in accordance with the

purpose of the invention, as embodied and broadly described herein, the present

invention provides a drainage catheter comprising a tubular member and a
lockable connector having a hub and a locking device. The locking device
comprises a semi-oval button; a rectangular main operating part extending
vertically from the center of the button; an accepting part having a pair of
projections and an accepting hole, which accepts the main operating part; and a

latching part coupled to the top of the projection with an appropriate angle. The
3
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hub comprises a guide hole into which the locking device is inserted and a first
body passage formed horizontally toward the inside of the hub, the first body
passage communicating with and being at right angle to the guide hole. In
addition, a tip of the tubular member has a double adhesion structure so that the
catheter tube can easily be inserted into a body cavity.

It is to be understood that both the foregoing general description and the
following detailed description of the present invention are exemplary and
explanatory and are intended to provide further explanation of the invention as

claimed.

Brief Description of the Drawings

Further objects and advantages of the invention can be more fully
understood from the following detailed description taken in conjunction with the
accompanying drawings, in which:

Fig. 1 depicts a conventional drainage catheter having a locking lever;

Fig. 2 depicts a cross-sectional view of the locking device according to the
present invention;

Fig. 3 depicts a sectioned longitudinal view of a hub coupled to the
locking device according to the present invention; and

Fig. 4 depicts a drainage catheter having a lockable connector according to
the present invention.

<Reference>

1: catheter tube 2: lockable connector



10

15

20

25

WO 03/097127 PCT/KR02/00939

4: monofilament 10: a distal end of catheter tube
20: locking device 23: first body passage

24: second body passage 25: third body passage

26: guide hole 27: input hole

210: button 230: accepting part

240: main operating part 260: latching part

Best mode for Carrying Out the Invention

Reference will now be made in detail to the preferred embodiments of the
present invention, examples of which are illustrated in the accompanying
drawings.

Referring to Fig. 2, a locking device of the present invention comprises a
semi oval button (210). The button is coupled to a main operating part (240) with
a rectangular shape. On the right side of the main operating part (240), a sub-
operating part (220) is positioned alongside of the main operating part. On the left
side of the main operating part (240), an arrival guide part (250) about 1/6 in
length of the main operating part (240) is positioned alongside of the main
operating part. The distal end of the main operating part (240) is inserted into an
accepting hole (231) of an accepting part (230). The accepting part (230) has a
pair of projections (232 and 233) at both sides, one of which is longer than the
other one. The top of the longer projection (232) is in contact with the bottom of
the sub-operating part (220). A latching part (260) is coupled to the shorter
projection (233) and is tilted slightly toward outside with respect to the projection
(233). The latching part (260) has a first catching prominence (262) and a second

catching prominence (263) that is positioned above from the first catching
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prominence. The first catching prominence (262) is larger in area than the second
catching prominence (263).

Fig. 3 shows a partially sectioned, longitudinal view of a hub coupled to a
locking device, which is in locked position. Referring to Fig. 3, the hub (2)
according to the present invention comprises a first body passage (23), a second
body passage (24), a third body passage (25), a guide hole (26), and an input hole
(27). The first body passage (23) is formed horizontally toward the inside of the
hub. The guide hole (26) is formed vertically in the hub. The guide hole (26)
communicates with the first body passage (23) and is at right angle to it. The
second body passage (24) is formed vertically downward from the center of the
bottom of the guide hole (26). The input hole (27) projects toward outside from
the hub and is coupled to the third body passage (25) horizontally. In other word,
the input hole (27) communicates with the third body passage (25). The locking
device (20) is inserted into the guide hole (26) of the hub.

As shown in Fig. 3, a tubular member (1) of the catheter is coupled to the
hub (2) through a threaded distal connector end and a commector cap. A
monofilament (4) extends through the hollow tubular member (1) via the first
body passage (23), a gap (28) between the locking device (20) and the guide hole
(26), the second body passage (24), and the third body passage (25). The third
body passage (25) is connected to the tubular member (1) through the distal
connector end so that the monofilament (4) can extend through the tubular
member.

Fig. 4 depicts a drainage catheter having a lockable connector according to
the present invention.

When a doctor treats a patient using the catheter according to the present
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invention, the doctor first determines an appropriate location on an affected part
where the distal end of the catheter is positioned, and a catheter tract. After
narcotizing and incising the affected part, the doctor prepares to insert the catheter
into the incised part. A large hypodermic needle or trocar is introduced into the
patient, and a wire guide is inserted through the needle, which is then removed. A
stiffening cannula is inserted into the tubular member (1) via the input hole (27)
and the third body passage (25). To perform imaging diagnosis, an adequate
liquid is inputted using, for example, a trocar method. The tubular member with
the stiffening cannula positioned therein is passed over the wire guide into the
cavity. The cannula and wire guide are withdrawn, leaving the catheter in the
desired cavity.

Then, the monofilament is drawn to configure the distal end of the catheter
tube into a desired configuration. The pigtail loop of the catheter is tightened by
pulling on the proximal end of the monofilament, which extends through the
catheter. The desired configuration of the catheter tube can be formed through
performing this procedure repeatedly. Subsequently, after forming the desired
configuration, the button (210) of the locking device (20) is pressed to fix the
position of the monofilament with respect to the tubular member, thereby
maintaining the desired loop configuration. When the button (210) is pressed, the
locking device (20) moves downward along the guide hole (26) of the hub until
the second catching prominence (263) of the latching part (260) is caught on the
upper part of the first body passage (23) of the hub (2). When the second catching
prominence (263) is caught on the upper part of the first body passage (23), the
monofilament is held in place because the gap (28) between the locking device

(20) and the guide hole (26) becomes narrow. As a result, when the locking
7
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device (20) is in a locked position, the monofilament (4) is immovable, thereby
maintaining the desired loop configuration.

To release the locked position of the locking device (20) in order to adjust
the loop configuration, an appropriate key is used. If a user inserts the appropriate
key into the first body passage (23) and pushes down the latching part (260) of
the locking device (20) strongly, the latching part (260) gets bent backward and,
therefore, the second catching prominence (263) becomes apart from the upper
part of the first body passage (23). Accordingly, the locking device (20) is
released from the locked position.

In using the drainage catheter of the present invention, the locking device
can be released from the locked position only by means of an appropriate key.
Thus, the doctor can treat securely the patient ensuring the locked position of the
catheter, and prevent the locked position from being inadvertently released during
operation by movement of the patient. |

In addition, the tip of the tubular member (1) of the catheter is made of
polyurethane and formed through double adhesion processing so that in inserting
the catheter into a body cavity, the stiffening cannula may not deviate from the

distal end (10) of the catheter tube.

Industrial applicability

Thus, a lockable drainage catheter according to the present invention can
maintain a desired loop configuration of catheter and easily release the locked
position of the catheter. Particularly, the lockable catheter with the locking device
can be conveniently used as medical implement or medical equipment because it

can save doctors’ trouble during operation on an affected part.
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What Is Claimed Is:

1. A catheter comprising:
a tubular member;
a locking device comprising a semi-oval button, a main operating part which
5 extends vertically from the center of said button, said main operating part
having a rectangular shape, an accepting part which has a pair of
projections and an accepting hole which accepts said main operating part,
and a latching part coupled to one of said projections, said latching part
being tilted slightly toward outside with respect to said projection; and
10 a hub comprising a guide hole into which said locking device is inserted, and
a first body passage formed horizontally toward the inside of said hub,
said first body passage being at right angle to said guide hole and

communicating with said guide hole.

15 2. The catheter of claim 1, wherein a tip of said tubular member is made of

polyurethane.
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