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(57) Abstract: An apparaius and method
for manually injecting (luid into a patient
with improved contrast visualization arc
disclosed. ‘The apparatus includes a syringe
having a cylinder in which a plunger is
reciprocatingly mounted.  The syringe
is connected W a manifold which iwsell
is connected 10 a source of radiopaque
contrast. Retraction of the plunger within
the cylinder draws contrast into the cylinder,
and depression of the plunger forces the
contrast through the manifold and into
a paticnt through a catheler. In order (o
increase the speed of injection and thus the
visualization of the contrast, an improved
visualization device is provided which
may be provided in the form of a heater or,
allernatively, in the form of an expandible
catheter.  The heater may be positioned
anywhere within the apparatus o clevate
the temperature of the contrast material,
which in wm reduces ils viscosily and
ihereby increases the speed with which fuid
may be injected. The expandible catheter,
may be used to restrict blood flow through
a vascular structure so that the contrast
malerial may be injecled into the patient
with lessened resistance and dilution [rom
bloed (low.
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FLUID INJECTION APPARATUS WITH
IMPROVED CONTRAST VISUALIZATION

FIELD OF THE INVENTION
The invention generally relates to fiuid injection apparatus and, more

particularly, relates to manually operated syringes.

BACKGROUND OF THE INVENTION

Many medical procedures require the injection of fluid. One example
is angiography. Angiography is a procedure used in the detection and
treatment of abnormalities or restrictions in blood vessels. During
angiography, a radiographic image of a vascular structure is obtained by
injecting radiopaque fluid or contrast through a catheter into a vein or artery.
Vascular structure fluidically connected with the vein or artery in which the
injection occurs is filled with the contrast material. X-rays are then passed
through the region of the body in which the contrast material was injected,
with the x-rays being absorbed by the contrast material, creating a
radiographic outline or image of the biood vessel containing the contrast
material. The x-ray image of the blood vessels filled with the contrast
material is usually recorded onto film or videotape and then displayed on a
fluoroscope monitor.

The speed with which the injection of contrast occurs enhances the

resulting radiographic image because the speed of injection counteracts the

1.
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flow of blood through the vessels that continually carries or flushes the
contrast away. The faster the injection of contrast means a higher
concentration of the contrast during the x-ray imaging and therefore a higher
radiopacity of the blood vessels. Due to the high viscosity of the contrast
material, and the flow resistance in the catheter and other fluid channels, the
force required for rapid injection of a contrast is relatively high.

An additional factor contributing to the high forces required for plunger
depression is that as current technology has evolved, the catheters used for
angiography have reduced in size. The outlet diameters of the catheters
have been reduced to four or five French size catheters. As a result, the
force required to inject into the arteries has increased significantly.

Currently, manual syringes are used to inject contrast into most
arteries. When large flow rates of contrast are required, as is the case for
ventrilography (injecting into the left ventricle), a power injector is typically
used because manual syringes cannot be operated with sufficiently high flow
rate due to the inability to apply enough manual force on the syringe plunger.
The power injector is operated by first setting a flow rate and an injection
volume. The operator then activates the system by pressing a button on a
hand controller which actuates a motor or the like for injecting the contrast.
Examples of such power injectors are disclosed in U.S. Patent Nos.
5,515,851 and 5,916,165.

However, while such power injectors are preferable in certain
applications, in other instances, it would be advantageous to use a manual

syringe. One advantage of using a manual syringe is that the operator is
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provided with more direct control of the injection. For example, if resistance
is encountered during the injection process, the operator can detect the
resistance due to an increase in the pressure, and thus the force required to
manually depress the plunger.

It would therefore be advantageous to provide a fluid injection
apparatus which enables the injection to be performed manually, but which
reduces the force required for such manual operation without employing a

power injector.

SUMMARY OF THE INVENTION

In accordance with one aspect of the invention, a fluid injéction
apparatus adapted to inject fluid is provided which comprises an input device,
a catheter, and an improved visualization device. The catheter is in fluid
communication with the input device. The improved visualization device is
adapted to increase the speed with which fluid may be injected.

In accordance with another aspect of the invention, a method of
manually injecting fluid is provided which comprises the steps of retracting a
plunger from a syringe cylinder and drawing fluid into the cytinder, depressing
the plunger into the cylinder forcing the fluid out an outlet of the cylinder,
increasing the speed with which fluid may be injected, and injecting the fluid
into a patient.

tn accordance with another aspect of the invention, a manually
operated fluid injection apparatus is provided which comprises a syringe, a

manifold, a fluid line, a catheter, a source of fluid, and a heater. The syringe
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includes a movable plunger, while the manifold includes a plurality of inlet
ports in first and second ends. The syringe is connected to the first end of
the manifold. The catheter is connected to the second end of the manifold.
The source of fluid is in communication with one of the manifold inlet ports via
the fluid fine, while the heater is operatively associated with one of the
syringe, manifold, fluid line, catheter, or source of fluid.

In accordance with another aspect of the invention, a manually
operated fluid injection apparatus is provided which comprises a syringe, a
manifold, a fluid line, a catheter, a source of fluid, and an expandable ring.
The syringe includes a movable plunger, while the manifold includes a
plurality of inlet ports in first and second ends. The syringe is connected to
the first end of the manifold. The catheter is connected to the second end of
the manifold. The source of fluid is in communication with one of the
manifold inlet ports via the fluid line, while the expandable ring is associated
with the catheter and is expandable after catheter insertion and prior to
injection to constrict blood flow.

In accordance with another aspect of the invention a manually
operated fluid injection system is provided which comprises a manipulable
input device, and a heater associated with the input device and adapted to
increase the temperature of fluid prior to injection.

» In accordance with another aspect of the invention a manually
operated fluid injection system is provided which comprises a manipulable

input device, a catheter connected to the input device, and an expandable
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member associated with the catheter and adapted to expand after the

catheter is inserted into a patient to restrict blood flow during injection.
These and other aspects and features of the invention will become

more apparent from the following detailed description when taken in

conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic representation of a manual fiuid injection
apparatus constructed in accordance with the teachings of the invention;

FIG. 2 is a block diagram of an alternative embodiment of a fluid
injection apparatus constructed in accordance with the teachings of the
invention; and

FIG. 3 is a flow chart of a sample sequence of steps which may be
taken by a fluid injection system constructed in accordance with the teachings
of the invention.

While the invention is susceptible to various modifications and
alternative constructions, certain illustrative embodiments thereof have been
shown in the drawings and will be described below in detail. It should be
understood, however, that there is no intention to limit the invention to the
specific forms disclosed, but on the contrary, the intention is to cover all
modifications, alternative constructions and equivalents falling within the spirit

and scope of the invention as defined by the appended claims.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to the drawings, and with specific reference to FIG. 1, a
manually operated fluid injection apparatus constructed in accordance with
the teachings of the invention is generally depicted by reference numeral 20.
The apparatus 20 is depicted in reference to a manually operated apparatus
20 for the injection of radiopague contrast from a supply 22 to a patient (not
shown). However, it is to be understood that the teachings of the invention
can be used for the injection of other fluids as well, and in power-assisted, or
automatic injection systems as well.

As shown in FIG. 1, the apparatus 20 includes a manually operated
syringe 24, a manifold 26, a first fluid line 28, a second fluid line 30, a
catheter 32, and an improved visualization device 34.

The syringe 24 includes a cylinder 36 in which a piunger 38 is
disposed for translational movement. The plunger 38 inciudes a thumb ring
40, as well as a rubber or otherwise elastomeric stopper 42 engaging an inner
circumferential surface 44 of the cylinder 36. First and second finger rings 46
and 48 extend from the cylinder 36 to facilitate operation of the syringe 24 in
conjunction with the thumb ring 40. The cylinder 36 includes a reducéd
diameter outlet 50 connected to a first end 52 of the manifold 26. A threaded
or other suitabte coupling 54 is provided for attachment therebetween.

The manifold 26 includes the first end 52, a second end 56, and a
plurality of valved inlet ports 58a, b, and ¢. As shown in FIG. 1, inlet port 58c
is connected to the first fluid line 28 for receipt of contrast from the supply 22.

The second inlet port 58b, is connected to a source of saline 80 by way of the

JP 2004-526494 A 2004.9.2
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second fluid line 30. The third inlet port 58a, is shown connected to a
pressure transducer 84. The second end 56 of the manifold 26 is connected
to the catheter 32.

The first fluid line 28, connecting the source of contrast 22 to the
manifold 26, may include a valve 68 as well as a vent 68. The valve 66,
which may be provided in the form of a stop cock, is provided to control flow
of contrast from the source of contrast 22 to the manifold 26. The vent 68, is
provided to aerate any air or gas within the first fluid line 28.

The catheter 32 includes a proximal end 70, and a distal end 72. As
shown in FIG. 2, in an alternative embodiment the distal end 72 of the
catheter 32 may be provided with an expandable ring 74, the importance of
which will be discussed in further detail herein. The expandable ring 74 may
be provided in the form of an elastomeric hollow ring which upon introduction
of compressed air or the like, may expand to increase the diameter of the
catheter 32.

Refgrring again to FIG. 1, the improved visualization device 34 is
shown proximate the catheter 32. The improved visualization device 34 may
be provided in the form of a heater, or may include the expandable ring 74.
The heater 76 can be provided in a variety of radiant, convective and
conductive forms, including conventional heating coils which, upon electrical
actuation, elevate temperature to thereby increase the temperature of the
catheter 32 and thus the temperature of the contrast within the catheter 32.
Alternatively, the heater 76 may be provided in) the form of conduits or tubes

wrapped around the catheter 32 or other parts of the apparatus 20 and
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through which a relatively warm fluid is passed for heating of the contrast. In
a still further alternative, the heater 76 may be embedded directly in the
apparatus 20. More specifically, resistor coils or other heating devices may
be provided in the body of the syringe 24, the manifold 26, the first fluid line
28, the second fluid line 30, or the catheter 32. However, the inventor has
found that it is beneficial to provide the heater 76 as close to the end of the
catheter 32 inserted into the patient as possible to lessen the cooling effects
of traveling through the apparatus 20.

The improved visualization devices 34 are provided to increase the
speed with which the contrast may be injected to thereby minimize the effect
of blood flow washing the contrast away and lessening the visual radiographic
image generated. In the embodiment employing the heater 78, the speed is
increased by elevating the temperature of the contrast, which in tumn
decreases its density and decreases its viscosity. Accordingly, the contrast is
more easily injected. In the embodiment employing expandable ring 74, the
size of the catheter 32 is increased after placement within the vascular
structure of the patient. In so doing, blood flow is restricted through the
vascular structure, momentarily, while the contrast is injected. The contrast
therefore is injected with less mixing with blood flow and less dilution of the
contrast. After injection of the contrast, the expandable ring can be deflated
and the catheter 32 can be removed thereby allowing blood flow to return to

normal. The heater 76 and the expandable ring 74 may be combined in the

" 'same system or apparatus 20.
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in operation, the apparatus 20 may be used to inject fluid into a patient
with increased speed. As shown in FIG. 3, which is a sample depiction of
steps which may be taken by the apparatus 20, after the valve 66 is opened,
the process is initiated by opening the valved port 58c, as indicated by step
78. In so doing, fluid flow is communicated from the source of contrast 22,
through the manifold 26 and to the outlet 50 of the syringe 24. The contrast
22 is able to enter the cylinder 36 of the syringe 24 upon retraction of the
plunger 38, as indicated by step 80. More specifically, the retraction of the
plunger 38 within the cylinder 36 creates a vacuum within the cylinder 36,
thereby drawing the contrast into the syringe 24. The plunger 38 may be
retracted a distance sufficient to fill the cylinder 36 to the appropriate volume.
A series of indicia or graduations may be provided on the side of the cylinder
to facilitate such operation.

Once the syringe 24 is filled to the appropriate volume, the plunger 38
is reciprocated back into the cylinder 36 as indicated by step 82. In so doing,
the contrast 22 is forced from the cylinder 36 into the manifold 286, through the
catheter 32, and into the patient. While passing through the components of
the apparatus 20, the contrast fluid 22 is heated, as indicated by step 84. In
so doing, the density and viscosity of the contrast 22 are decreased, and the
force required by the user to depress the plunger 38 is decreased, and the
speed of injection is increased.

In an optional step 86, the catheter 32 may be expanded in conjunction
with the heating step 84. In so doing, the catheter 32 restricts blood flow

through the vascular structure in which the catheter 32 is placed. The
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contrast 22 can therefore be injected into the patient in step 88 with lessened
interference and dilution from biood flow. Once the contrast 22 is fully
injected, the catheter can be deflated and remaved. It is to understood that
the expansion of the catheter step 86 may be conducted in the absence of
the heating step 84, and similarly, that the heating of the contrast 84 can be
conducted in the absence of the catheter expansion step 86.

From the foregoing, it can be seen by one of ordinary skill in the art
that the teachings of the invention may be utilized to provide a manual fluid
injection apparatus and method which reduces the force required by an
operator to manually inject fluid into a patient, increases the speed of
injection, and improves the contrast visualization on the resulting radiographic

image.

-10 -
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WHAT IS CLAIMED IS;

1. A fluid injection apparatus adapted to inject fluid, comprising:
an input device;
a catheter in fluid communication with the input device; and
an improved visualization device operatively associated with
one of the input device and catheter and adapted to increase the speed with

which fluid may be injected.

2. The fluid injection apparatus of claim 1, wherein the input device
is a syringe.
3. The fluid injection apparatus of claim 2, wherein the syringe is

manually operated.

4. The fluid injection apparatus of claim 1, wherein the improved
visualization device is a heater adapted to increase the temperature of the

fluid.

5. The fluid injection apparatus of claim 1, wherein the improved

visualization device is an expandable member proximate a distal end of the

catheter.

“11-
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6. The fluid injection apparatus of claim 1, further including a
manifold and a fluid line, the manifold having first and second ends and a
plurality of input ports, the syringe being connected to the first end of the
manifold, the fluid line being connected to one of the input ports of the

manifold.

7. The fluid injection apparatus of claim 6, wherein the catheter is

connected to the second end of the manifold.

8. The fluid injection apparatus of claim 7, wherein the fluid is

radiopaque contrast.

9. The fluid injection apparatus of claim 7, wherein the fluid line

includes a valve.

10.  The fluid injection apparatus of claim 4, wherein the heater is

positioned proximate the catheter.

11.  The fluid injection apparatus of claim 4, wherein the heater is an

electric heating coil.

12.  The manually operated fluid injection apparatus of claim 4,
wherein the heater employs a form of heating selected from the group of

heating forms including radiant, convective, and conductive.

-12 -
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13.  The fluid injection apparatus of claim 4, wherein the heater is

integrated into one of the syringe, fluid line, manifold, and catheter.
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14. A method of manually injecting fluid, comprising the steps of:
retracting a plunger from a syringe cylinder and drawing fluid
into the cylinder;
depressing the plunger into the cylinder forcing the fluid out of
an outlet of the cylinder;
increasing the speed with which the fluid may be injected; and

injecting the fluid into a patient.

15.  The method of manually injecting fluid of claim 14, wherein the

increasing step includes the step of reducing the viscosity of the fluid.

16.  The method of manually injecting fluid of claim 15, wherein the

viscosity of the fluid is reduced by heating the fluid.

17.  The method of manually injecting fluid of claim 16, wherein the
fluid is injected into the patient with a catheter, and wherein the heating step

occurs proximate the catheter.
18.  The method of manually injecting fluid of claim 14, wherein the

increasing step is performed by constricting blood flow proximate an area of

injection.

- 14 -
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19.  The method of manually injecting fluid of claim 18, wherein the
fluid is injected with a catheter, and wherein the blood flow is constricted by

enlarging the size of the catheter.

-15-
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20. A manually operated fluid injection system, comprising:

a syringe having a movable plunger;

a manifold having a plurality of input ports and first and second
ends, the syringe being connected to the first end of the manifold;

a fluid line having first and second ends, the first end of the fluid
line being connected to one of the plurality of input ports;

a catheter connected to the second end of the catheter;

a source of fluid in communication with the fluid line; and

a helter operatively associated with one of the syringe,

manifold, fluid line, catheter and source of fiuid.

21, The manually operated fluid injection system of claim 20,

wherein the fluid is radiopaque contrast.

22.  The manually operated fluid injection system of claim 20,
wherein a valve is interposed in the fluid line for controlling fluid flow

therethrough.
23.  The manually operated fluid injection system of claim 20,

wherein the heater is integrated with one of the syringe, manifold, fluid line,

and catheter.

-16-
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24. A manually operated fluid injection system, comprising:

a syringe having a movable plunger;

a manifold having a plurality of input ports and first and second
ends, the syringe being connected to the first end of the manifold;

a fluid line having first and second ends, the first end of the fluid
line being connected to one of the piurality of input ports;

a catheter connected to the second end of the catheter;

a source of fluid in communication with the fluid line; and

an expandable ring associated with the catheter, the ring being
expandable after catheter insertion and prior to injection to constrict blood

flow.

25.  The manually operated fluid injection system of claim 24,

wherein the fluid is radiopaque contrast.

26. The manually operated fluid injection system of claim 24,
wherein a valve is interposed in the fluid line for controlling fluid flow

therethrough.

17 -
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27. A manually operated fluid injection system, comptising:
a manipulable input device; and
a heater associated with the input device and adapted to

increase the temperature of fluid prior to injection.

28.  The manually operated fluid injection system of claim 27,

wherein the fluid is radiopaque contrast.

29.  The manually operated fluid injection system of claim 27,

wherein the heater is integrated into the input device.

30. The manually operated fluid injection system of claim 27,

wherein the heater is an electric coil.
31.  The manually operated fluid injection system of claim 27,

wherein the heater employs a form of heating selected from the group of

heating forms including radiant, convective and conducitive.

-18-
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32. A manually operated fluid injection system, comprising:
a manipulable input device;
a catheter connected to the input device;
an expandable member associated with the catheter and
adapted to expand after the cathster is inseried into a patient to restrict bload

flow during injection.

-19-

JP 2004-526494 A 2004.9.2



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

G

WO 02/070043 PCT/US01/23645
173
22
j ’
66
68

(N NENYERT

I

72 30

Nk

{0

FIG. |

SUBSTITUTE SHEET (RULE 26)

JP

2004-526494 A 2004.9.2



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(32) JP 2004-526494 A 2004.9.2

WO 02/070043 PCT/US01/23645

2/3

22

66

68

S:E 60 ~
5z 30
| ey b T
58c 38 46
54 40
72 32 58a h a2 i

74
\ 0 56 26 52 (‘ 44

34 48
24

FIG. 2

SUBSTITUTE SHEET (RULE 26)



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

(33) JP 2004-526494 A 2004.9.2

WO 02/070043 PCT/US01/23645
3/3
OPEN FLUID
LINE VALVE [~

l 78
RE TRACT
PLUNGER ™\

L 80
DEPRESS
PLUNGER

l 82

HEAT
CONTRAST [~

l 84
EXPAND _
CATHETE

™
l 86
INJECT
FLUD
88
FIG. 3

SUBSTITUTE SHEET (RULE 26)



L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

34)

gbooogbodaoan

INTERNATIONAL SEARCH REPORT Integliional Application No
PBUS 01/23645
A CLASSIFIGATION OF SUBJECT MATTER
IPC 7 A61M5/00 A61M5/44
According to Patent Classilication (IPC) or 10 bolh nali ification and IPC

B. FiELDS SEAACHED

Minimam documentation searched {ciassiicaiion system followed by dlassificalion symbols}
AB1IM

IPc

Documentation searched other than minimum documentation 10 the extent that such documents ere incladed in the fields searchad

Electronic data base consulted during the international search (name of dala base and, where practical search terms used)

EPO-Internal

C. DOGUMENTS CONSIDERED TO BE RELEVANT

page 5, line 32 - line 35
page 5, Tine 45 - 1ine 47
page 12, 1ine 7 - line 8
page 12, Tine 20 - line 26
figures 7-9,12,13

Category ® | Citation of document, with indication, where appropriale, of the relevant passages Belevant to claim No.
X EP 0 702 966 A (MEDRAD INC) 1-7,
27 March 1996 (1996-03-27) 10-13
20,23,
24,27,
20732

Y 8,9,21
22,25,
26,28
A 29

Further documents are listed in the continuation of box G, Patent family members are listed in annex.

° Special calegories of ciled dosuments :

or priority date and nol in con!
‘considered 1o be of particular relevance fweniion
E* earller document bul publisherlon or afer the international
ling date

in 3
& document member of the same patent tamily

I dccument puhllshsd prior to the infernational Ming date bul
Taterthan he priorily date claimed

T later documen publshed ater (he intermational fling date
confiict with the

jcation bul

*A* document defining ihe general state of the art whizh is not cite 1o tnderstand the principle or theory unueﬂymg Ihe

aocutment ofparuas relevance; the ckaimed nvanion
cannol be red novel or cannothe considered 10

document which may thiow doubls on Pnnmy dlaim(s) or e 2 oenls ey hem ihe dociment 1 taken slons
which is ciled 1o establsh the publicalion date of anciher *v* document of parlicular relevances the daimed invenlion
cllation or olher spacia reason (a5 spacil cannot e cbnsiiered 10 puolve an imenil step when ine
"0 document referrin 0 a0 orafdiscosure, use, e«hmnmn or document is combined with one or mors other
other Ente alch Combihaon bing obvioUs 0 & person skilat

Dale of the actual completion of the intemalional search Date of mailing of the international search report
6 February 2002 13/02/2002
Name and malling address of the ISA Authorized officer

Eurapean Patent Office, P.B. 5816 Patentlaan 2
TN‘; P 2200 HV Rijswlix

el. {+31-70) 340-2040, Tx. 31 651 eponnl,
Fax (+31-70) 340-3016 Sedy, R

Form PCT/ISN210 (secand shaot) (July 1992)

page 1 of 2

JP 2004-526494 A 2004.9.2



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

INTERNATIONAL SEARCH REPORT

(35)

Inte nal Application No

PCT/US 01/23645

C.(Continuation) DOCUMENTS GONSIDERED TO BE RELEVANT

Categary ° | Cliation of documenl, with indicalion,whure eppropriale, of the ralevant passages Relevant 1o claim No.
X US 5 885 216 A (UBER III ARTHUR E ET AL) 1-4,10
23 March 1999 (1999-03-23)
column 4, Tine 16 - Tine 43
column 5, Tine 12 - line 15
figure 2
A 20,22,
24,27,32
X US 5 827 219 A (HAVRILLA JOSEPH B ET AL) 1-4
27 October 1998 (1998-10-27)
column 8, Tine 10 - line 15
column ¢, line 39 - line 52
figure 5
A 6,20,24,
27,32
Y US 6 099 502 A (DUCHON DOUG ET AL) 8,9,21,
8 August 2000 (2000-08-08) 22,25,
26,28

column 3, line 10 - Tine 12
column 6, Tine 9

{oontinuatian. 1952)

page 2 of 2

JP 2004-526494 A 2004.9.2



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

INTERNATIONAL SEARCH REPORT

formation on patent family members

(36)

Inte'

onal Appllcation No

PCT/US 01/23645

Patent dosument Publication Patont farmlly \ Publication

cited in search report date member{s) date

EP 0702966 A 27-03-1996 US 5840026 A 24-11-1998
£p 0702966 A2 27-03-1996

US 5885216 A 23-03-1999  US 5806519 A 15-09-1998
EP 0650739 Al 03-05-1995

US 5827219 A 27-10-1998  US 5569181 A 29-10-1996
AU 2833497 A 05-01-1998
Ep 0909192 Al 21-04-1999
JP 2000511075 T 29-08-2000
4o 9745150 Al 04-12-1997
Us 6063052 A 16-05-2000
Ep 0726789 Al 21-08-1996
P 3169710 B2 23-04-2001
P 9503419 T 08-04-1997
NO 961689 A 26-04-1996
) 9511722 Al 04-05-1995

US 6099502 A 08-08-2000 US 5882343 A 16-03-1999
EP 1024847 A2 09-08-2000
JP 2001520919 T 06-11-2001
o 9921600 A2 06-05-1999
us 6221045 B1 24-04-2001
AU 5488296 A 07-11-1996
CA 2216944 Al 24-10-1996
EP 0821600 Al 04-02-1998
P 11503941 T 06-04-1999
Wo 9632975 Al 24-10-1996

Fom PCT/ISA/210 (patert tamily annex) (uly 1962)

JP 2004-526494 A 2004.9.2



(37) JP 2004-526494 A 2004.9.2

gobogooaon

@énoooooono  AP(GH,GM,KE,LS,MW,Mz,SD,SL,SZ,TZ,UG,ZW) ,EA(AM,AZ,BY ,KG,KZ ,MD,RU, TJ, TM) ,EP(AT, BE,
CH,CY,DE,DK,ES,FI,FR,GB,GR, IE, IT,LU,MC,NL,PT,SE, TR) ,0A(BF,BJ,CF,CG,CI,CM,GA,GN,GQ, GW, ML ,MR,NE, SN, TD,
TG) ,AE,AG,AL,AM,AT,AU,AZ,BA,BB,BG,BR,BY,BZ,CA,CH,CN,CO,CR,CU,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,LK,LR,LS,LT,LU,LV,MA,MD,MG, MK, MN , MW ,MX ,MZ ,NO,NZ,,PL,PT,RO,R
uv,SD,SE,SG,SI,SK,SL, T3, T™, TR, TT, TZ,UA,UG,UZ, VN, YU, ZA, ZW

(74)000 100122264
0ooooooo

(7H0O00 100125645
DooooooOoo0

(72000 00000000
00000000000000000000000000000000000000000000
oo

0000 (D0) 4C066 AAO7 AA09 BBO1 CCO3 DDO7 EE14 FFOL FFO2 FFO4 HH12

oooo 0o LLO1 LLO2

ooooooog
ooooooooooooboooboooooooooooooon
oooogoog



	bibliographic-data
	abstract
	claims
	description
	drawings
	international-document-image-group
	search-report
	overflow

