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ABSTRACT

A three-way stopcock that can be opened/closed in the same manner as conventional operation
methods and can reduce stagnated portions of fluid in a fluid flow passage. Out of branch
openings, a first branch opening and a second branch opening are arranged on a straight line, and
a third branch opening is directed perpendicularly to the line connecting the first and second
branch openings. Provided at a flow passage switch portion are a first flow-passage opening and
a second flow-passage opening that are arranged on a straight line and a third flow-passage
opening that is directed perpendicularly to the line connecting the first and second branch
openings. Two fluid routes, which are a fluid route connecting the first flow-passage openings
and a fluid route connecting the third and second flow-passage openings, are provided so that the
two fluid routes can communicate with in the vicinity of the third flow-passage opening.
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DESCRIPTION .
THREE-WAY STOPCOCK, AND LIQUID TRANSFUSION
TUBING SET OR BLOOD TRANSFUSION TUBING SET
USING THE THREE-WAY STOPCOCK

TECHNICAL FIELD
~ The present invention relates to a three-way stopcock capable of

changing the route of a fluid flow passage by performing a rotational
operation of a flow passage switching portion provided in a body having
three branch openings so as to allow the communication between
predetermined branch openings out of the three branch openings, and
relates to a liquid transfusion tubing set or a blood transfusion tubing set
using the same. ‘

BACKGROUND ART

When a medical treatment 1is conducted by liquid transfusion or
blood transfusion in medical facihties, a three-way stopcock 1s used for
carrying out mixture injection of different types of medical fluid and for
taking a fluid flowing through a fluid flow passage. Fig. 9 shows an overall
perspective view of a conventional three-way stopcock, in which the
conventional three-way stopcock is configured with: a body 1 provided with
branch pipes that are connected to three branch openings and in which a
fluid can flow; and a flow passage switching portion 5. The conventional
three-way stopcock 1s configured 1in a manner that a rotational operation of
a handle 7 configured integrally with the flow passage switching portion 5
allows the selection of a combination of a branch pipe into which a medical
fluid flows and a branch pipe communicating with the branch pipe so that
the medical fluid flows out of there.

Out of the three branch pipes in the conventional three-way stopcock,
a first branch pipe 31 and a second branch pipe 32 are arranged so as to

‘assume a straight-line flow passage form when they communicate with each

other. This flow passage 1s designated as a main line. In addition, a
branch pipe that i1s arranged perpendicularly to the main line 1s a third
branch pipe 33, through which mixture 1njection of medical fluids 1s carried
out and a fluid 1s taken.

Fi1g. 10 1s a transverse sectional view of the conventional three-way
stopcock. As shown in Fig. 10, the body 1 1s provided with the three branch
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openings 21, 22 and 23 so as to allow the selectable combination of the first
branch pipe 31, the second branch pipe 32 and the third branch pipe 33.

Fig. 11 schematically shows the direction of a flow passage in the
flow passage switching portion of the conventional three-way stopcock. As
shown 1n Fig. 11, the flow passage switching portion 5 is provided with three
flow passage openings 61, 62 and 63. In addition, a fluid flow passage 8
provided in the flow passage switching portion 5 is configured with a flow
passage through which the first tlow passage opening 61 and the second
flow passage opening 62 communicate with each other in a straight line and
a flow passage that 1s arranged so as to branch perpendicularly from the
center of this flow passage so as to communicate with the third flow passage
opening 63. In other words, the fluid flow passage 8 is configured in the
shapeofa T.

The third branch pipe 33, however, might be opened to the outside
during the mixture injection, resulting in the possibility that bacteria get
mto there. That 1s to say, as the third branch pipe 33 has a hollow and
long-size pipe structure and 1t 1s difficult to disinfect the long-size bore of
the pipe, there 1s the risk that the bore i the third branch pipe 33 becomes
a breeding ground for bacteria.

Furthermore, since the flow passage switching portion 5 is
configured, as shown in Fig. 10, in the shape of a T with a portion branching
partway, there is the risk that the flow of the main line does not affect the
portion X 1in the flow passage that communicates with the third flow passage
opening 63, resulting 1n the generation of a stagnated portion. Due to the
presence of the stagnated portion, a medical fluid to be given might remain
there, which causes a problem that it becomes difficult to administer the
medical fluid precisely.

Meanwhile, 1n the recent medical scenes, as an insertion member for
mixfure 1injection equipment such as an injection needle for use in mixture
injection, a specially designed blunt needle is used instead of a sharp metal
needle.

Correspondingly, various three-way stopcocks have been developed,
~as disclosed in JP 11(1999)-342209 A, in which a septum of an elastic
member having a sht through which a blunt needle can be punctured is
provided at a position corresponding to the third branch pipe for the purpose
of eliminating the stagnated portion in the third branch pipe 33. The
three-way stopcock disclosed in JP 11(1999)-342209 A is a medical stopcock
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having a feature in which an arcuate groove-like switching passage 1s
formed along the circumferential surtace at the switching portion of the flow
passage. In this three-way stopcock, the septum of an elastic member
having the slit is disposed at the position corresponding to the third branch
pipe 33, so that the branch pipe 1s 1solated from the outside so as to secure a
closed system and at the same time the length of the flow passage can be
shortened relative to the conventional one. In addition, by forming the
arcuate groove-like switching passage along the circumferential surface at
the switching portion of the flow passage, a flow of the fluid is generated
also at the portion conventionally acting as the stagnated portion, so as to
eliminate the stagnated portion.

These three-way stopcocks, however, have a drawback in that a
closing of all of the flow passages cannot be made by adopting a method in
which an angular position of the fluid flow passage 1s shifted slightly, which
is a normal method 1n the conventional three-way stopcocks. That is to say,
there 1s a problem in that it 1s not possible to close all of the flow passages
by rotating the tflow passage switching portion 5 from the state of Fig. 10 to
a state corresponding to an intermediate angular position within an angle
made by the position of the third branch pipe 33 and the position of the first
branch pipe 31 or the second branch pipe 32 (45° or 315°) as in the
conventional methods.

For example, 1n the three-way stopcock disclosed in JP
11(1999)-342209 A, when all of the flow passages are closed, the fluid
switching portion 5 should be rotated by about 135° to 225°. This results
from the fact that, while the flow passage switching portion 5 in the
conventional three-way stopcocks has three openings, this flow passage
switching portion 5 has an arcuate groove form along the circumferential
surface, which means the opening portion is open to a large degree. In the
practical medical scenes, 1n particular, complicated operations should be
done securely in a short time, and therefore the three-way stopcock having
such a configuration has the possibility of operating errors occurring during
the use thereof.

DISCLOSURE OF THE INVENTION
In view of the above-stated circumstances, an object of the present

invention 1s to provide a three-way stopcock that can reduce a stagnated
portion of a fluid in a fluid flow passage and can be opened/closed in the
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same manner as the conventional operation methods.

In order to fulfill the above-stated object, a three-way stopcock
according to the present invention includes: a substantially cylindrical
shaped body having three branch openings on a periphery thereof; and a
flow passage switching portion that is mounted to the body so as to be
rotatable with respect to the body and to have hiquid-tightness, and has
three flow passage openings that form fluid flow passages so as to allow
communication between predetermined branch openings out of the
respective three branch openings, wherein the fluid flow passages can be
changed by rotating the flow passage switching portion with respect to the
body. Out of the branch openings, a first branch opening and a second
branch opening are formed on a straight line, and a third branch opening is
arranged in a direction perpendicular to the straight line connecting the
first branch opening and the second branch opening. The flow passage
switching portion is provided with a first flow passage opening and a second
flow passage opening that are formed on a straight line and a third flow
passage opening arranged 1n a direction perpendicular to the straight line
connecting the first flow passage opening and the second flow passage
opening. The flow passage switching portion is provided with two fluid
flow passages, each connecting the first flow passage opening to the third
flow passage opening and the third flow passage opening to the second flow
passage opening, the two fluid flow passages being formed so as to allow
communication with each other in the vicinity of the third flow passage
opening.

With this configuration, the three flow passage openings are
provided so as to be open to the flow passage switching portion, and the two
fluid flow passages connecting the respective flow passage openings are
formed to be capable of communicating with each other. Therefore, the
flow of a fluid can reach a space in the branch opening also, and by
performing the priming or the like, a stagnated portion of the fluid can be
eliminated.

Furthermore, the opening portions of the flow passage switching
portion are only the three flow passage openings. Therefore by adjusting
the portions of the flow passage switching portion having none of the three
flow passage openings to the positions of the respective branch openings of
the body, the state where the flow passage openings do not communicate
with the respective branch openings can be realized. Accordingly, the same
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operation method as in the conventional three-way stopcocks can be
realized.

In addation, in the three-way stopcock according to the present
invention, 1t 1s preferable that the third flow passage opening is formed with
two flow passage openings, one of which communicates with the first flow
passage opening and the other of which communicates with the second flow
passage opening, and at a side wall portion where the two flow passage
openings are formed in the third flow passage opening, a groove portion is
provided so as to allow communication between the two fluid flow passages.
Even 1n the case where a space 1s not formed in the branch opening due to a
difference in the type of the injection port, a stagnated portion of the fluid
can be eliminated by conducting the priming or the like.

In addition, in the three-way stopcock according to the present
invention, it 1s preferable that the two flow passage openings in the third
flow passage opening are provided to be arranged in a vertical direction of
the body. This configuration can reduce the degree of the shift in an
angular position when making the portions of the flow passage switching
portion having none of the three tlow passage openings face the respective
branch openings of the body.

In addition, in the three-way stopcock according to the present
ivention, it is preferable that an injection port is provided at a side wall
portion that forms the third branch opening. Furthermore, it is preferable
that the injection port is capable of being inserted with an insertion member
having a blunt tip and 1s capable of maintaining liquid-tightness.

In addition, 1n the three-way stopcock according to the present
mvention, it is preferable that a ratio of a cross-sectional area of the fluid
flow passages with respect to a cross-sectional area of the third branch
opening 1s 1:49 or more. Furthermore, it is preferable that a ratio of a
cross-sectional area of the fluid flow passages with respect to a
cross-sectional area of the third branch openingis 1:12.25 or more. In the
case of the ratio being smaller than 1:49, the diameter of the fluid flow
passages becomes too small to pass a fluid having a relatively high fluid
viscosity, such as blood, which is unusable for practical applications. In the
case of the ratio being 1:12.25 or more, it was confirmed by an experiment
that a stagnated portion does not occur after the priming.

By making up a hiquid transfusion tubing set and a blood
transfusion tubing set using the above-stated three-way stopcocks, the same
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effects can be expected in such a liquid transfusion tublng

set and a blood transfusion tubing set also.

Thus, 1n one aspect, the invention provides a
three-way stopcock, comprising: a substantially cylindrical
shaped body having first through third branch openings on a
periphery thereof; and a flow passage switching portion that
is mounted in a cylindrical bore of the body so as to be

rotatable with respect to the body and to have liquid-

tightness, and has flow passage bores that form fluid flow

passages so as to allow communication between predetermined
branch openings out of the respective branch openings,
wherein the fluid flow passages can be changed by rotating
the flow passage switching portion with respect to the body,

wherein the flow passage bores comprise a first flow passage

bore for forming a first fluid flow passage from the first
branch opening to the third branch opening and a second flow
passage bore for forming a second fluid flow passage from
the second branch opening to the third branch opening 1n a
path separated from the first flow passage bore, respective
ends of the first and the second flow passage bores form
flow passage openings at a peripheral surface of the flow
passage switching portion as only openings provided at the

surface of the flow passage switching portion, two of the

flow passage openings provided correspondingly to the third
branch opening are located adjacently, and when a relative
angular position of the body and the flow passage switching
portion 1s set at a predetermined state, both the first flow
passage bore and the second flow passage bore are arranged
so as to form the first fluid flow passage and the second

fluid flow passage, respectively.
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Note here that a “vertical direction” used in the three-way stopcocks
described in this specification 15 defined as a positional relationship of the
three-way stopcock assuming that a handle provided in the flow passage
switching portion is set at the uppermost part and other end portions are set
at the lowermost part, that is, as a direction 1n a rotational axis of the flow
passage switching portion. A "horizontal direction” is defined as a
positional relationship in the direction perpendicular to the “vertical
direction”. '

BRIEF DESCRIPTION OF DRAWINGS

Fig. 11is an overall perspective view of a three-way stopcock
according to an embodiment of the present invention.

Fig. 2 is a transverse sectional view of the three-way stopcock
according to the embodiment of the present inventicn.

Fig. 3 schematically shows the direction of a flow passage in the flow
passage switching portion of the three-way stopcock according to the
embodiment of the present invention. |

Fig. 4 is a vertical sectional view of the flow passage switching
portion of the three-way stopcock according to the embodiment of the
present mvention. |

Fig. 5 1s a front view of a third branch opening in the ‘three-way
stopcock according to the embodiment of the present invention.

Fig. 6 schematically shows the direction of a flow passage in the flow
passage switching portion of the three-way stopcock according to another
embodiment of the present invention. '

Fig. 7 is a transverse sectional view of the three-way stopcock
according to the embodiment of the present invention.

Fig. 8 schematically shows the direction of a flow passage in the flow
passage switching portion of the three-way stopcock according to still
another embodiment of the present invention.

Fig. 9 is an overall perspective view of the conventional three-way

- stopcock.

Fig. 10 is a transverse sectional view of the conventional three-way
stopcock.
Fig. 11 schematically shows the direction of a flow passage in the

oa
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flow passage switching portion of the conventional three-way stopcock.

BEST MODE FOR CARRYING OUT THE INVENTION

The following describes a three-way stopcock according to
embodiments of the present invention in detail, with reference to the
attached drawings.

First, Fig. 1 is a perspective view of a three-way stopcock according
to an embodiment of the present invention. The three-way stopcock
according to the embodiment of the present invention is configured with a
substantially cylindrical-shaped body 11 having three branch openings on
the periphery thereof and a flow passage switching portion. The flow
passage switching portion is mounted so as to be rotatable relative to the
body 11 and provide fluid-tightness, has three flow passage openings that
form a fluid flow passage so as to allow the communication between
predetermined branch openings out of the respective branch openings of the
body 11 and is configured integrally with a handle 17.

Fig. 2 1s a transverse sectional view of the three-way stopcock
according to the embodiment of the present invention. As shown in Fig. 2,
in the body 11, the three branch openings 121, 122 and 123 are formed.

The first branch opening 121 and the second branch opening 122 are formed
at opposed positions on the periphery of the body 11, and the third branch
opening 123 i1s on the periphery of the body 11 and at a position that equally
divides the angle between the first branch opening 121 and the second
branch opening 122 into 90°. In addition, a first branch pipe 131 and a
second branch pipe 132 respectively are connected to the first branch
opening 121 and the second branch opening 122 so as to introduce a fluid
into/from there.

Meanwhile, an 1injection port 14 i1s connected to the third branch
opening 123. The 1injection port 14 1s provided with a septum 141 through
which a needle or the like can be punctured and is provided for isolating a
fluid flow passage 18 in the three-way stopcock from the outside. The
injection port 14 1s configured in a manner that the septum 141 is fixed by a
cover 142 so that an 1nsertion portion only is exposed. With this
configuration, a closed system to the outside can be formed securely in the
fluad flow passage 18 within the three-way stopcock.

Note here that as to the injection port 14 used in the three-way
stopcock according to the present invention, any mode of well-known
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injection ports can be used. The septum 141 may have a configuration
capable of being punctured with a needle or the like and of maintaining a
closed system of the fluid flow passage after removing the needle. In
addition, the septum 141 may have a configuration provided with a slit
beforehand so as to facilitate the puncturing of a needle or the like and
ensure liquid-tightness. Moreover, the septum 141 may have a

configuration through which an insertion member having a blunt tip such as '

a luer can be inserted and so as to ensure liquid-tightness.

In addition, the flow passage switching portion 15 is rotatable in the
body 11 and 1s mounted thereto so as to provide hquid-tightness. Fig. 3
schematically shows the direction of a flow passage in the flow passage
switching portion 15 of the three-way stopcock according to the embodiment
of the present invention. In Fig. 3, the arrow indicates the direction of a
flow of the fluid.

In the flow passage switching portion 15, three flow passage
openings 161, 162 and 163 are formed. The first flow passage opening 161
and the second flow passage opening 162 are formed at opposed positions on
the periphery of the flow passage switching portion 15, and the third flow
passage opening 163 is on the periphery of the flow passage switching
portion 15 and at a posifion that equally divides the angle between the first
flow passage opening 161 and the second flow passage opening 162 into 90°.

In addition, the fluid flow passage 18 provided in the flow passage
switching portion 15 1s configured with a first fluid flow passage 181
establishing the communication between the first flow passage opening 161
and the third flow passage opening 163 and a second fluid flow passage 182
establishing the communication between the second flow passage opening
162 and the third flow passage opening 163. Furthermore, the first fluid
flow passage 181 and the second fluid flow passage 182 are provided so as to
communicate with each other in the vicinity of the third flow passage
opening 163.

As a means for enabling the communication between the first fluid
flow passage 181 and the second fluid flow passage 182 in the vicinity of the
third tlow passage opening 163, various means can be considered. For
example, as shown 1n Fig. 3, 1t can be considered as an effective means to
provide a groove portion 193 (the diagonally shaded area in Fig. 3) between
a base portion 191 of the first flud flow passage 181 and a base portion 192
of the second fluid flow passage 182 within the third flow passage opening
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163.

In addition, the base portions 191 and 192 of the first fluid flow
passage 181 and the second fluid flow passage 182 are provided at the third
flow passage opening 163 so that the base portion 191 of the first fluid flow
passage 181 establishing the communication between the first flow passage
opening 161 and the third flow passage opening 163 1s located on the lower
side and the base portion 192 of the second fluid flow passage 182
establishing the communication between the second flow passage opening
162 and the third flow passage opening 163 is located on the upper side in
the vertical direction of the body 11 of the three-way stopcock.

Fig. 4 1s a vertical sectional view of the state in which the flow
passage switching portion 15 is rotated so that this third flow passage
opening 163 coincides with the third branch opening 123 provided with the
injection port 14 having the septum 141.

As shown 1n Fig. 4, a fluid introduced from the first fluid flow
passage 181 changes its direction at the third branch opening 123 by
passing through a space formed by the groove portion 193 and the third
branch opening 123, so as to flow toward the second fluid flow passage 182
located on the upper side. At this time, the fluid flows while circulating
through the space formed in the third branch opening 123 in the body 11,
thus preventing that space from acting as a stagnated portion of the fluid.

At this time, 1n order to let the fluid flow so as to circulate through
the space in the third branch opening 123, larger cross-sectional areas of the
first fluid flow passage 181 and the second fluid flow passage 182 lead to
more effective flow with circulation. However, since the first fluid flow
passage 181 and the second fluid flow passage 182 have to be present within
the area of the third branch opening 123, the cross-sectional area A of the
first fluid tlow passage 181 and the second fluid flow passage 182 does not
become larger with respect to the cross-sectional area B of the third branch
opening 123 than a ratio of 1:2.

On the other hand, when the cross-sectional area A of the first fluid
flow passage 181 and the second fluid flow passage 182 is decreased, it
becomes difficult to secure a flow rate of the three-way stopcock and to
perform a function as a fluid flow passage for a fluid having a high viscosity.

An experiment was conducted with a configuration as shown in Fig.
5, In which the first fluid flow passage 181 and the second fluid flow passage
182 were formed 1n the third branch opening 123. Impurities were injected
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in the space in the third branch opening 123, and then a density of the
residual impurities after the priming operation was measured so as to
determine whether the space formed in the third branch opening 123 acted
as a stagnated portion of the fluid or not.

As a result, in the configuration shown in Fig. 5, no impurities
remained. As long as the cross-sectional area A of the first fluid flow
passage 181 and the second fluid flow passage 182 satisfies an area ratio of
1:12.25 or more with respect to the cross-sectional area B of the third branch
opening 123, a stagnated portion of the fluid does not occur.

Meanwhile, in terms of the manufacturing process, 1t is difficult to
make diameters of the first fluid flow passage 181 and the second fluid flow
passage 182 smaller than 1 mm. In addition, if the diameters of the first
fllad flow passage 181 and the second fluid flow passage 182 become smaller
than 1 mm, in the case of liquid having a relatively high fluid viscosity, such
as blood, there is the empirically evident fact that the clogging becomes
likely to occur, thus inhibiting the fluent flow. Therefore, 1t 1s desirable
that the cross-sectional area A of the first fluid flow passage 181 and the
second Hluid flow passage 182 satisfies an area ratio of 1:49 or more with
respect to the cross-sectional area B in the third branch opening 123.

In addition, it can be considered that, depending on the
configuration of the injection port 14, there i1s no space of the third branch
opening 123. However, in this case also, a fluad introduced from the first
fluid flow passage 181 changes its direction by passing through the groove
portion 193 at the third branch opening 123, so as to flow toward the second
fluad flow passage 182 that is located on the upper side.

Meanwhile, the first fluid flow passage 181 and the second fluid flow
passage 182 have the base portions 191 and 192, respectively, facing at the
third flow passage opening 163, extend toward the center of the flow
passage switching portion 15 while keeping the respective vertical positional
relationship, and are bent at the center so as to extend toward the first flow
passage opening 161 and the second flow passage opening 162, respectively.

With this configuration, the fluid flow passage in the flow passage
switching portion 15 establishes the communication from the first flow
passage opening 161 to the third flow passage opening 163 and the
communication from the third flow passage opening 163 to the second flow
passage opening 162, and 1s open at only three positions including the first
flow passage opening 161, the second flow passage opening 162 and the

10
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third flow passage opening 163, which are the same as the openming positions
of the flow passage switching portion in the conventional three-way
stopcock.

Accordingly, in order not to have the flow passage openings
communicate with the respective branch openings, the peripheral portions
of the flow passage switching portion 15 having no flow passage opening are
adjusted to face the respective branch openings of the body 11.

Note here that, at the third flow passage opening 163, the base
portion 191 of the first fluid flow passage 181 communicating with the first
flow passage opening 161 and the base portion 192 of the second fluid flow
passage 182 communicating with the second flow passage opening 162 are
provided so as to have the vertical positional relationship in the vertical
direction of the body 11, which means that the two fluid flow passages
communicate with each other in the vertical direction at the third flow
passage opening 163.

The positions where the base portion 191 and the base portion 192
are arranged are not limited to this, and, for example, they may be provided
horizontally in the lateral direction of the body 11.

However, the structure where the two fluid flow passages
communicate with each other in the vertical direction at the third flow
passage opening 163 makes it possible to shorten the length (Iength in the
horizontal direction) of the third flow passage opening 163 along the
periphery of the flow passage switching portion 15 as compared with the
case of the two fluid flow passages communicating in the horizontal
direction. Accordingly, the opening portion along the periphery of the flow
passage switching portion 15 can be made smaller, so that a larger area on
the periphery of the flow passage switching portion 15 having no opening
portion can be kept, which enables the closing of all of the flow passages
without significantly rotating the flow passage switching portion 15 with
respect to the body 11 so as not to allow the tlow passage openings
communicate with the respective branch openings. That is to say, by
adjusting the portions on the flow passage switching portion 15 having none
of the three flow passage openings to the positions of the respective branch
openings of the body 11, all of the branch openings can be closed.

In order to change the communicating state into the
not-communicating state (closed state), the flow passage switching portion
15 has to be rotated. If a number of opening portions arranged 1n the

11
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horizontal direction is large, then a larger amount of shift in the angular
position will be required. On the other hand, if a number of opening
portions in the horizontal direction is small, then the change into the
not-communicating state (closed state) can be conducted by a very small
amount of shift in the angular position.

This embodiment 1s described for the case where, at the third flow
passage opening 163, the base portion 191 of the first fluid flow passage 181
communicating with the first flow passage opening 161 and the base portion
192 of the second fluad flow passage 182 communicating with the second
flow passage opening 162 have the positional relationship that the base
portion 191 of the first fluid flow passage 181 1s provided on a lower side and
the base portion 192 of the second fluid flow passage 182 1s provided on an
upper side. However, even when their positional relationship in the
vertical direction is reversed, the same effects can be expected.

Moreover, the configuration of the fluid flow passage 1n the flow
passage switching portion 15 is not limited to the above-stated configuration.
For example, as shown in Fig. 6, one possible configuration 1s that a first
fluid flow passage 181 and a second fluad flow passage 182 having base
portions 191 and 192, respectively, at a third flow passage opening 163
extend in a straight line toward a first flow passage opening 161 and a
second flow passage opening 162, respectively, from the third flow passage
opening 163.

Of course, the first fluid flow passage 181 and the second fluid flow
passage 182 are provided so that they can communicate with each other in
the vicinity of the third flow passage opening 163. As a means for allowing
the communication between the first tluid flow passage 181 and the second
fluid flow passage 182, possible one is to provide a groove portion 193 (the
diagonally shaded area in Fig. 6) between the base portion 191 of the first
fluad flow passage 181 and the base portion 192 of the second fluid flow
passage 182 within the third flow passage opening 163 in the same manner
as 1n g, 3.

Fig. 7 1s a transverse sectional view of the flow passage switching
portion 15 of Fig. 6, where a fluid tlow passage formed within the flow
passage switching portion 15 constitutes one fluid flow passage that flows
from the first flow passage opening 161 to the second flow passage opening
162 through the third tlow passage opening 163.

In such a configuration also, the openings of the flow passage
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switching portion 15 include only the first flow passage opening 161, the
second flow passage opening 162 and the third flow passage opening 163 in
the same manner as in the above-described embodiment, which is the same
configuration of the openings of the flow passage switching portion of the
conventional three-way stopcock, and therefore the same effects can be
expected. '

Alternatively, as shown in Fig. 8, another configuration is such that
a size of a third opening 163 1s made equal to that of a first opening 161 and
a second opening 162, and a first fluid flow passage 181 and a second fluid
flow passage 182 extend in a straight line from a third flow passage opening
163 to the first flow passage opening 161 and the second flow passage
opening 162, respectively.

Of course, the first fluid flow passage 181 and the second fluid flow
passage 182 are provided so that they can communicate with each other in
the vicinity of the third flow passage opening 163. As a means for allowing
the communication between the first fluid flow passage 181 and the second
fluid flow passage 182, possible one is to provide a groove portion 193 (the
diagonally shaded area in Fig. 8) between the base portion 191 of the first
fluid flow passage 181 and the base portion 192 of the second fluid flow
passage 182 within the third flow passage opening 163 in the same manner
as in Fig. 3.

In such a configuration also, the openings of the flow passage
switching portion 15 include only the first flow passage opening 161, the
second flow passage opening 162 and the third flow passage opening 163 in
the same manner as in the above-described embodiment, which is the same
configuration of the openings of the flow passage switching portion of the
conventional three-way stopcock, and therefore the same effects can be
expected.

In addition, since the two fluid flow passages communicate at the
third flow passage opening 163, there 1s no need to consider that the base
portions of the fluid flow passages are positioned in the vertical direction or
in the horizontal direction, and the like. Therefore, the opening portions on
the periphery of the flow passage switching portion 15 can be reduced to the
minimum. Therefore, in order to close all of the flow passages, the state
where the flow passage openings do not communicate with the respective
branch openings can be achieved without significantly rotating the flow
passage switching portion 15 with respect to the body 11.
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Note here that, as a material of the body of the three-way stopcock,
normally, polycarbonate, polypropylene, polyacetal, acrylic resin,
polycarbonate alloy or the like 1s used.

INDUSTRIAL APPLICABILITY

As stated above, according to the three-way stopcock of the present
invention, as the fluid flow passages in the flow passage switching portion of
the three-way stopcock are provided so as to communicate with each other
at the injection port, the fluid flows so as to circulate through a space
formed in the branch opening of the body, and therefore a stagnated portion
does not occur in the space within the body. Thereby, a stagnated portion of
the fluid can be eliminated in the three-way stopcock.

In addition, according to the three-way stopcock of the present
invention, the respective openings can be provided at the similar positions
to the conventional three-way stopcock, and therefore the three-way
stopcock can be opened/closed in the same manner as in the conventional
one. As a result, operating errors by medical staffs can be prevented before
they happen.
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CLAIMS:

1. A three-way stopcock, comprising:

a substantially cylindrical shaped body having

first through third branch openings on a periphery thereof;

and

a flow passage switching portion that 1s mounted
in a cylindrical bore of the body so as to be rotatable with
respect to the body and to have liquid-tightness, and has

flow passage bores that form fluid flow passages so as to

allow communication between predetermined branch openings

out of the respective branch openings, wherein the fluid

flow passages can be changed by rotating the flow passage

switching portion with respect to the body,

wherein the flow passage bores comprise a first
flow passage bore for forming a first fluid flow passage
from the first branch opening'to the third branch opening
and a second flow passage bore for forming a second fluid
flow passage from the second branch opening to the third
branch opening 1n a path separated from the first flow

passage bore,

respective ends of the first and the second flow
prassage bores form flow passage openings at é peripheral
surface of the flow passage swilitching portion as only
openings provided at the surface of the flow passage

switching portion,

two of the flow passage openings provided
correspondingly to the third branch opening are located

adjacently, and

when a relative angular position of the body and.

the flow passage switching portion is set at a predetermined
15
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state, both the first flow passage bore and the second flow

passage bore are arranged so as to form the first fluid flow

passage and the second fluid flow passage, respectively.

2. The three-way stopcock according to claim 1,

wherein on a peripheral surface of the flow passage

switching portion, the respective flow passage openings
corresponding to the third branch opening communicate with
each other by a communication groove formed on a peripheral

portion of the flow passage switching portion.

3. The three-way stopcock according to claim 1,
wherein the respective flow passage openings corresponding

to the third branch opening are aligned in an axls direction

of the body.

4 . The three-way stopcock according to one of
claims 1 to 3, wherein an injection port is provided at a

side wall portion that forms the third branch opening.

J. The three-way stopcock accOrding to claim 4,
wherein the injection port is capable of accepting an
insertion member having a blunt tip and 1is capable of

maintaining ligquid-tightness.

0. The three-way stopcock according to claim 4 or 5,
wherein a ratio of a cross—-sectional area of either of the
fluid flow passages with respect to a cross-sectional area

of the third branch opening 1s 1:49 or more.

7. The three-way stopcock according to claim 4 or 5,

wherein a ratio of a cross-sectional area of either of the
fluid flow passages with respect to a cross-sectional area

of the third branch opening 1s 1:12.25 or more.

8. A liquid transfusion tubing set that uses the

16
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three-way stopcock according to one of claims 1 to 7.

9. A blood transfusion tubing set that uses the

three-way stopcock according to one of claims 1 to 7.

SMART & BIGGAR

OTTAWA, CANADA

PATENT AGENTS
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