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(57) ABSTRACT 

An occlusive guideWire system having an ergonomic hand 
held control mechanism and torqueable kink-resistant 
guideWire having a distally located in?atable balloon. The 
present invention provides convenient structure and overall 
mechanism for operation of a torqueable kink-resistant 
guideWire, including evacuation and in?ation control of an 
occlusive balloon, and sealing and severing of a crimpable 
in?ation tube Which is in communication With an occlusive 
balloon. The torqueable kink-resistant guideWire includes a 
centrally located shaft Which imparts robustness to the 
torqueable kink-resistant guideWire. An in?ation lumen 
aligns Within the torqueable kink-resistant guideWire for 
in?ation of the balloon. 
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OCCLUSIVE GUIDEWIRE SYSTEM HAVING AN 
ERGONOMIC HANDHELD CONTROL 
MECHANISM AND TORQUEABLE 
KINK-RESISTANT GUIDEWIRE 

CROSS REFERENCES TO RELATED 
APPLICATIONS 

[0001] This patent application is related to application Ser. 
No. 10/838,464 entitled “Gas In?ation/Evacuation System 
and Sealing System Incorporating a Compression Sealing 
Mechanism for GuideWire Assembly Having Occlusive 
Device” ?led on May 04, 2004, and application Ser. No. 
10/838,468 entitled “GuideWire Assembly Including a 
Repeatably In?atable Occlusive Balloon on a GuideWire 
Ensheathed With a Spiral Coil” ?led on May 04, 2004, both 
of Which are continuations-in-part of application Ser. Nos. 
10/012,903, 10/012,891 and 10/007,788 all ?led on Nov. 06, 
2001. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to medical devices, 
but more directly relates to devices utiliZed to provide for 
temporary occlusion in the vasculature during surgical pro 
cedures. 

[0004] 2. Description of the Prior Art 

[0005] Prior art devices incorporated in?ation of balloons 
to provide for temporary occlusions in the vasculature, 
Whereby an in?atable balloon attached to the distal end of a 
guideWire having an internal in?ation lumen is in?ated. 
Such a device is useful during cross stream thrombectomy 
procedures Where the guideWire having an internal in?ation 
lumen can be used as an ordinary guideWire. Alternatively, 
such a device can also be useful to prevent doWnstream 
distribution of lysins beyond a region of thrombus or other 
undesirable buildup. The structure of the prior art devices 
incorporated to operate the guideWire having an internal 
in?ation lumen often included a collection of multiple 
components coupled together to provide for connection of 
multiple tubes, valves, syringes, connectors and other asso 
ciated components. Often the assembled collection of com 
ponents proved to be of an unWieldy nature and often Was 
cumbersome to use. In addition to the user unfriendly 
aspects of the prior art devices, other problems Were encoun 
tered When aligning the guideWire having an internal in?a 
tion lumen in the vasculature. Due to the small siZe of the 
guideWire With a lumen and due to the lack of robustness, 
undesirable kinking and bending of the guideWire occurred 
When positioning the guideWire along the vasculature. Such 
undesirable kinking and bending also occurred When the 
guideWire having a lumen Was torqued or tWisted about its 
?exible longitudinal axis in order to steer a ?exible tip along 
tortuous paths of the vasculature. The present invention, an 
occlusive guideWire system having an ergonomic handheld 
control mechanism and torqueable kink-resistant guideWire, 
overcomes the inadequacies of the prior art devices. 

SUMMARY OF THE INVENTION 

[0006] The general purpose of the present invention is to 
provide an occlusive guideWire system having an ergonomic 
handheld control mechanism and torqueable kink-resistant 
guideWire. 
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[0007] The handheld control mechanism incorporates 
upper and loWer housing halves about an internal mecha 
nism assembly having a compression sealing mechanism, an 
in?ation tube sealing mechanism, an in?ation syringe, an 
evacuation syringe, in?ation and evacuation control valves, 
a pressure gauge, and a plurality of other components. The 
handheld control mechanism is ergonomically designed and 
shaped to provide for easy and e?icient operation during 
medical procedures, as Well as to provide convenient hous 
ing of components. The torqueable and kink-resistant 
guideWire, the proximal end of Which is accommodated by 
the handheld control mechanism, includes an in?atable 
occlusive device preferably in the form of a balloon Which 
is distally located thereupon. This invention relates to the 
balloon occlusive/distal protection guideWire technology 
and functions like other guideWires having distally located 
in?atable occlusive devices that are already being produced, 
i.e., CO2 ?lled balloons that utiliZe a special crimping/ 
in?ation device to seal them and make them hubless to be 
used as an ordinary guideWire. This invention relates to an 
enhancement to the existing technology. 

[0008] The torqueable kink-resistant guideWire includes a 
balloon Which is in?atable and Which is de?atable and a 
?exible tip located at or near a distal location along the 
guideWire. The torqueable kink-resistant guideWire consists 
primarily of a shaft, a crimpable in?ation tube Which is 
molded into the guideWire structure or Which could ?t full 
length or in segmented lengths in the gas conduit, a balloon, 
a coated polymer jacket, and a guideWire tip. The shaft is 
embedded centrally Within the torqueable kink-resistant 
guideWire and is tapered and can be preshaped at the distal 
end to provide for appropriate transition to the guideWire tip 
to alloW for the device to behave like an ordinary guideWire, 
i.e., the transition is important to hoW the guideWire 
traverses through the vasculature of the body Without dam 
age. Ordinarily, the shaft is made of nitinol, Which provides 
the kink resistance to the device due to its super elastic 
properties, and the torqueability of the device since it 
transfers proximal rotational force to the distal section in a 
one-to-one fashion because of the physical structure of the 
device, i.e., a solid rod of appropriate dimension in con 
junction With a polymer jacket of fairly rigid plastic that is 
?rmly attached to the rod Will display this characteristic. 
Torque response is a necessity in guiding the guideWire 
through torturous vasculature. The gas in?ation tube by 
itself or With other combinations involving the conduit 
transfers gas from the in?ation structure in the handheld 
control mechanism to the distal balloon. The gas in?ation 
tube could be a physical tube (metal, plastic or composite) 
or it could be formed Within the device via a mandrel or a 
speci?cally shaped nitinol shaft. The proximal section of the 
in?ation tube is designed to have crimpable attributes such 
that portions thereof can be repeatably sealed via the in?a 
tion tube sealing mechanism, a special crimping device. The 
sealed proximal end can be removed from the in?ation tube 
sealing mechanism of the handheld control mechanism so 
that the Wire can be used like an ordinary guideWire as a 
hubless system (see previous patents and disclosures of the 
assignee for crimping/in?ation device design). The crim 
pable in?ation tube needs to be of a speci?c dimension, 
material, and hardness to be compatible With the in?ation 
tube sealing mechanism, such as metal With a medium 
hardness. The balloon can be made from many different 
materials that may be noncompliant, semi-compliant, or 
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compliant, such as silicone, Pebax, or polyurethane. The 
purpose of the balloon is to occlude ?oW to prevent distal 
emboliZation of particles (Which cause more damage), to 
minimize hemolytic components or drugs from ?owing 
throughout the body, to contain other agents, to center 
another device Within the vessel, or to provide for an isolated 
environment Within a vessel. The polymer jacket can be 
coated, such as With a hydrophilic coating, to improve 
trackability or compatibility With other interventional 
devices, or uncoated depending on the polymer used and the 
use and required performance of the guideWire. The polymer 
can be any type of polymer, but most preferably one that is 
?exible enough to alloW for appropriate guideWire structure, 
and one that is rigid enough to aid in torqueability. It is also 
preferred to have this polymer loaded With a radiopaque 
material, such as tungsten or BaSO4 (barium sulfate), to 
improve the visibility of the device under normal ?uoros 
copy. The guideWire tip usually consists of a core and, 
alternatively, an outer coil or a polymer jacket. The design 
of the guideWire tip is important such that it alloWs the 
device to be steered and placed in the damaged vasculature. 

[0009] According to one or more embodiments of the 
present invention, there is provided an occlusive guideWire 
system having a handheld control mechanism and torque 
able kink-resistant guideWire Where the handheld control 
mechanism includes, but is not limited to, an upper housing 
half and a loWer housing half Whereat a plurality of com 
ponents included in an internal mechanism assembly secure 
to, Within or thereabout, including an in?ation syringe, an 
evacuation syringe, an inline in?ation control valve and 
actuator button, an inline evacuation control valve and 
actuator button, an in?ation tube sealing mechanism, a 
compression sealing mechanism, a pressure gauge, a four 
port infusion “y”, and Where the torqueable kink-resistant 
guideWire includes, but is not limited to, a centrally located 
nitinol shaft having a polymer jacket, such jacket extending 
along and about a greater portion of the nitinol shaft, along 
and about a portion of the crimpable in?ation tube Where the 
distal end of the in?ation tube extends to communicate With 
a balloon located at the distal end of the nitinol shaft, and 
Where the in?ation tube proximal end extends proximally 
beyond the polymer jacket and nitinol shaft, and a distally 
located ?exible tip. 

[0010] One signi?cant aspect and feature of the present 
invention is an occlusive guideWire system having an ergo 
nomic handheld control mechanism and torqueable kink 
resistant guideWire. 

[0011] Another signi?cant aspect and feature of the 
present invention is an ergonomic handheld control mecha 
nism Which conveniently contains mounted components 
essential to the operation of a torqueable kink-resistant 
guideWire assembled for minimiZing problems encountered 
in freeform and unrestrained arrangements Where compo 
nents are not secured for e?icient and useful operation 
thereof. 

[0012] Another signi?cant aspect and feature of the 
present invention is an ergonomic handheld control mecha 
nism having simple lineally actuated control valves being 
readily accessible by the operator as opposed to rotary 
valves incorporated in other arrangements. 

[0013] Yet another signi?cant aspect and feature of the 
present invention is an ergonomic handheld control mecha 
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nism having lineally actuated control valves aligned Within 
arcuate recesses to alloW only Wanted actuation and to 
prevent inadvertent control valve actuation. 

[0014] Still another signi?cant aspect and feature of the 
present invention is an ergonomic handheld control mecha 
nism having a built-in and mounted pressure gauge. 

[0015] Another signi?cant aspect and feature of the 
present invention is an ergonomic handheld control mecha 
nism having a built-in and mounted in?ation tube sealing 
mechanism and a compression sealing mechanism. 

[0016] A further signi?cant aspect and feature of the 
present invention is an ergonomic handheld control mecha 
nism having a built-in and mounted evacuation syringe and 
in?ation syringe. 

[0017] Another signi?cant aspect and feature of the 
present invention is an ergonomic handheld control mecha 
nism having built-in and mounted check valves. 

[0018] In addition to the above, signi?cant aspects and 
features of the present invention also involve a torqueable 
kink-resistant guideWire, Wherein: 

[0019] l. the kink-resistant torqueable guideWire With 
distal balloon employs crimpable/sealable structure that 
alloWs other devices to be passed over it While the balloon 
is in?ated, i.e., a hubless balloon guideWire; 

[0020] 2. the kink-resistant torqueable guideWire With 
distal balloon uses gas (such as CO2, argon, or helium) as 
an in?ation medium; 

[0021] 3. the kink-resistant torqueable guideWire With 
distal balloon is polymer jacketed and radiopaque, such as 
in the use of a tungsten or barium sulfate ?lled polyure 

thane; 

[0022] 4. the kink-resistant torqueable guideWire With 
distal balloon is coated With a hydrophilic material to give 
ultra lubricity; 

[0023] 5. the kink-resistant torqueable guideWire With 
distal balloon uses a conduit or in?ation lumen along the 
entire length and ending under an attached balloon to 
transfer pressuriZed in?ation gas to the balloon Which is 
constructed by any of the means described above; 

[0024] 6. the kink-resistant torqueable guideWire With 
distal balloon employs nitinol or another super-elastic 
material as the inner shaft or core that makes the device 

kink resistant; 

[0025] 7. the kink-resistant torqueable guideWire With 
distal balloon has either a shapeable coiled tip, a pre 
shaped coil tip, a preshaped polymer tip, or a shapeable 
polymer tip; 

[0026] 8. the kink-resistant torqueable guideWire With 
distal balloon uses compliant, semi-compliant, or non 
compliant polymer balloons, such as polyurethane, Pebax, 
silicone, poly-isoprene, C-?ex, latex, and the like; 

[0027] 9. the kink-resistant torqueable guideWire With 
distal balloon is constructed in the previously described 
alternative Ways; 

[0028] 10. the kink-resistant torqueable guideWire With 
distal balloon is used for distal protection With Angioj et® 
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(cross stream thrombectomy) catheters or other aspiration 
systems to remove the trapped particles; 

[0029] 11. the kink-resistant torqueable guideWire With 
distal balloon is used as part of an isolation system for 
purposes of hemolysin containment or drug infusion that 
may or may not include a proximal protection device; 

[0030] 12. the kink-resistant torqueable guideWire With 
distal balloon is used for embolectomy With or Without an 
aspiration system; 

[0031] 13. the kink-resistant torqueable guideWire With 
distal balloon incorporates a spiral cut tube to provide for 
communication betWeen a crimpable in?ation tube, along 
a conduit or in?ation lumen, and a distally located bal 
loon; and, 

[0032] 14. the kink-resistant torqueable guideWire With 
distal balloon is useful as a centering device for other 
devices, such as Angiojet®. 

[0033] Having thus brie?y described the present invention 
and having mentioned some signi?cant aspects and features 
of the present invention, it is the principal object of the 
present invention to provide an occlusive guideWire system 
having an ergonomic handheld control mechanism and 
torqueable kink-resistant guideWire. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0034] Other objects of the present invention and many of 
the attendant advantages of the present invention Will be 
readily appreciated as the same becomes better understood 
by reference to the folloWing detailed description When 
considered in connection With the accompanying draWings, 
in Which like reference numerals designate like parts 
throughout the ?gures thereof and Wherein: 

[0035] FIG. 1 is an isometric vieW of an occlusive 
guideWire system having an ergonomic handheld control 
mechanism and torqueable kink-resistant guideWire, the 
present invention; 

[0036] FIG. 2 is an exploded isometric vieW of the hand 
held control mechanism of FIG. 1; 

[0037] FIG. 3 is a vieW of the internal mechanism assem 
bly prior to installation betWeen the upper housing half and 
the loWer housing half of the handheld control mechanism; 

[0038] FIG. 4 is a vieW of the internal mechanism assem 
bly installed in the loWer housing half; 

[0039] FIG. 5 is an isometric vieW of the compression 
sealing mechanism and, in alignment, an exploded isometric 
vieW of the in?ation tube sealing mechanism; 

[0040] FIG. 6 is a cross section vieW of the in?ation tube 
sealing mechanism along line 6-6 of FIG. 5; 

[0041] FIG. 7 is a foreshortened cross section vieW of the 
torqueable kink-resistant guideWire; 

[0042] FIG. 8 is an exploded vieW in partial cross section 
of the proximal end of the torqueable kink-resistant 
guideWire; 
[0043] FIG. 9 is an assembled vieW in partial cross section 
of the proximal end of the torqueable kink-resistant 
guideWire shoWn in FIG. 8; 
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[0044] FIG. 10 is a cross section vieW of the proximal end 
of the elongated polymer jacket section along line 10-10 of 
FIG. 7; 

[0045] FIG. 11 is a cross section vieW of the proximal end 
of the short polymer jacket section along line 11-11 of FIG. 
7; and, 

[0046] FIG. 12 is a cross section vieW of the elongated 
polymer jacket section and shaft along line 12-12 of FIG. 7. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0047] FIG. 1 is an isometric vieW of an occlusive 
guideWire system having an ergonomic handheld control 
mechanism and torqueable kink-resistant guideWire 10, the 
present invention, including a handheld control mechanism 
12 and a torqueable kink-resistant guideWire 14, and FIG. 2 
is an exploded isometric vieW of the handheld control 
mechanism 12 of FIG. 1. With reference to FIGS. 1 and 2, 
the present invention is noW described. The handheld control 
mechanism 12 is ergonomically shaped, including an ergo 
nomically shaped upper housing half 16 and an ergonomi 
cally shaped loWer housing half 18, Which together encom 
pass and serve as mounting structure for full or partial 
encasement of the majority of the components included in a 
centrally located internal mechanism assembly 20. Compo 
nents of the internal mechanism assembly 20, as also shoWn 
in FIGS. 2 and 3, include a graduated in?ation syringe 22 
having a plunger 24, an actuator pad 26 and a ?ange 27, a 
graduated evacuation syringe 28 having a plunger 30, an 
actuator ring 32, a ?ange 33, a plunger stop 34, an in?ation 
tube sealing mechanism 36 including a receptor ori?ce 38, 
a compression sealing mechanism 40 (FIG. 5) intimately 
engaging the in?ation tube sealing mechanism 36, and a 
pressure gauge 42 preferably calibrated in atmosphere units 
(ATM). 
[0048] Also included and as shoWn in FIG. 3 is the distal 
end of the in?ation syringe 22 connecting to a four-port 
infusion “Y”44 using a Luer connector check valve 46, a 
female-to-female Luer coupler 47, an inline in?ation control 
valve 48 having an in?ation control valve actuator button 50, 
a female slip Luer 52, a ?exible plastic tube 54, and a Luer 
connector 56. 

[0049] In a similar manner and as shoWn in FIG. 3 is the 
distal end of the evacuation syringe 28 connecting to the 
four-port infusion “Y”44 using a female Luer lock tee 57, a 
Luer connector check valve 58, an inline evacuation control 
valve 60 having an evacuation control valve actuator button 
62, a female slip Luer 64, a ?exible plastic tube 66, and a 
Luer connector 67. 

[0050] The in?ation control valve 48 and the evacuation 
control valve 60 are inline valves Which are normally closed 
to maintain a closed valve position. Depressing the in?ation 
control valve actuator button 50 of the in?ation control valve 
48 or depressing the evacuation control valve actuator 
button 62 of the evacuation control valve 60 causes opening 
of the respective valve to alloW passage therethrough, and 
releasing the in?ation control valve actuator button 50 of the 
in?ation control valve 48 or releasing the evacuation control 
valve actuator button 62 of the evacuation control valve 60 
causes each respective valve to automatically return to the 
closed position. 
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[0051] The ergonomically shaped upper housing half 16 
and ergonomically shaped loWer housing half 18 encompass 
and serve as mounting structure for full or partial support or 
encasement of the majority of the components of the cen 
trally located internal mechanism assembly 20. The mount 
ing or containment structure of the upper housing half 16 for 
the most part contains corresponding and accommodating 
structure and functions much in the same manner as that of 
the loWer housing half 18 for securing components of the 
internal mechanism assembly 20 in place against the geom 
etry of the loWer housing half 18, but is not shoWn for the 
purpose of brevity. 

[0052] The loWer housing half 18 is bounded by a seg 
mented mating edge 68 and has structure for mounting of the 
in?ation syringe 22 and the evacuation syringe 28. Such 
structure includes a syringe support bracket 70 characterized 
by a laterally oriented channel 72 having arcuate notches 74 
and 76 for partially accommodating the plungers 24 and 30. 
The channel 72 also accommodatingly captures loWer por 
tions of the ?anges 27 and 33 of the in?ation syringe 22 and 
the evacuation syringe 28, respectively, as shoWn in FIG. 4. 
A laterally oriented syringe support bar 78 having arcuate 
notches 80 and 82 along the top edge, and a laterally oriented 
syringe support bar 84 having arcuate notches 86 and 88 
along the top edge and being parallel to the syringe support 
bar 78, span the loWer housing half 18 to offer support of the 
distal portions of the in?ation syringe 22 and the evacuation 
syringe 28, respectively. Longitudinally oriented arcuate 
extensions 90 and 92 connect the syringe support bracket 70 
to the main body of the loWer housing half 18. Vertically 
oriented arcuate tabs 94 and 96 extend from the main body 
of the loWer housing half 18 to assist in support of the 
pressure gauge 42. Another laterally oriented support bar 98 
having elevated arcuate notches 100 and 102 provides 
support for the female slip Luer 52 and the female slip Luer 
64 (FIG. 3), as Well as a center support 104 for support of 
the four-port infusion “Y”44. Laterally oriented support bars 
106 and 108 having arcuate notches 110 and 112, respec 
tively, are provided for support of the in?ation tube sealing 
mechanism 36. 

[0053] Structure is also provided for accommodation of 
the in?ation and evacuation control valve actuator buttons 
50 and 62 in the form of notches about the edges of the upper 
housing half 16 and the loWer housing half 18. In the loWer 
housing half 18 an interrupted arcuate notch 114 is provided. 
The interrupted arcuate notch 114 includes a radius slightly 
larger than the radius of the in?ation control valve actuator 
button 50, Whereby the slightly larger radius of the inter 
rupted arcuate notch 114 provides for guided near tangential 
close spaced support of the in?ation control valve actuator 
button 50. In the upper housing half 16 a corresponding and 
mating interrupted arcuate notch 116 is also provided to 
provide a function similar to that of the interrupted arcuate 
notch 114. Correspondingly, on the loWer housing half 18 an 
interrupted arcuate notch 118 opposes the interrupted arcu 
ate notch 114 and mates to another interrupted arcuate notch 
on the upper housing half 16 (not shoWn) to provide for the 
same function and geometry for the evacuation control valve 
actuator button 62. The mated combination of the inter 
rupted arcuate notch 116 of the upper housing half 16 With 
the interrupted arcuate notch 114 of the loWer housing half 
18, as Well as like structure associated With the interrupted 
arcuate notch 118, provides for sheltered and recessed 
locations for protected housing of the in?ation control valve 
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actuator button 50 and the evacuation control valve actuator 
button 62. The location of the in?ation control valve actuator 
button 50 and the evacuation control valve actuator button 
62 Within the mated combination of the interrupted arcuate 
notch 116 of the upper housing half 16 With the interrupted 
arcuate notch 114 of the loWer housing half 18, as Well as 
like structure associated With the interrupted arcuate notch 
118, requires that Wanted depression of the in?ation control 
valve actuator button 50 or the evacuation control valve 
actuator button 62 can only occur When needed by the 
operator in that the operator must make a conscious decision 
and dedicated effort to depress such actuator buttons. Inad 
vertent actuation of the in?ation control valve actuator 
button 50 or the evacuation control valve actuator button 62 
is minimized by the recessed structure surrounding the 
in?ation control valve actuator button 50 and the evacuation 
control valve actuator button 62. 

[0054] The upper housing half 16 includes other features 
not found on the loWer housing half 18, including a centrally 
located ori?ce 120 in the upper region for accommodation of 
the pressure gauge 42, a recess 122 in the upper forWard 
region for accommodation of some parts of the in?ation tube 
sealing mechanism 36, and a slot 124 at the forWard edge for 
accommodation of the portion of the in?ation tube sealing 
mechanism 36 Which has the receptor ori?ce 38. A con?g 
ured lock 126 is provided for locking of the in?ation syringe 
22 to prevent inadvertent movement of the in?ation syringe 
22 to preclude inadvertent in?ation of an in?atable balloon 
attached as part of the invention. 

[0055] FIG. 3 is a vieW of the internal mechanism assem 
bly 20 prior to installation betWeen the upper housing half 16 
and the loWer housing half 18. ShoWn in particular in the 
illustration are components not previously described or 
shoWn or components previously partially shoWn, noW 
shoWn for completeness, including the evacuation control 
valve 60 and the evacuation control valve actuator button 62, 
Luer connector check valve 58 connected to the evacuation 
control valve 60, a female Luer lock tee 57 connecting Luer 
connector check valve 58 to the distal end of the evacuation 
syringe 28, and a Luer connector purge check valve 130 
connected by a ?exible plastic tube 132 and connectors 131 
and 135 to the central portion of the female Luer lock tee 57. 
Also shoWn at the distal end of the four-port infusion “Y”44 
is a Luer connector 133 of the four-port infusion “Y”44 
connected to a female slip Luer 134, and a ?exible plastic 
tube 138 Which is, in turn, attached to the pressure gauge 42 
by a male slip Luer 136. ArroWs 140 and 142 indicate the 
direction of reorientation of the components proximal to the 
?exible plastic tubes 54 and 66 about the ?exible plastic 
tubes 54 and 66 When installed betWeen the upper housing 
half 16 and the loWer housing half 18, such as shoWn in 
FIGS. 1 and 4. 

[0056] FIG. 5 is an isometric vieW of the compression 
sealing mechanism 40 and, in alignment, an exploded iso 
metric vieW of the in?ation tube sealing mechanism 36. The 
compression sealing mechanism 40 and the in?ation tube 
sealing mechanism 36 are closely related to patent Appli 
cation No. l0/838,464 entitled “Gas In?ation/Evacuation 
System and Sealing System Incorporating a Compression 
Sealing Mechanism for GuideWire Assembly Having Occlu 
sive Device” ?led on May 04, 2004, Which is hereby 
incorporated herein in its entirety by reference, and appli 
cation Ser. No. l0/838,468 entitled “GuideWire Assembly 
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Including a Repeatably In?atable Occlusive Balloon on a 
GuideWire Ensheathed With a Spiral Coil” ?led on May 04, 
2004, Which is hereby incorporated herein in its entirety by 
reference. The compression sealing mechanism 40 is also 
referred to and closely related to patent application No. 
10/ 930,528 entitled “LoW Pierce Force Needle Port” ?led on 
Aug. 31, 2004, Which is hereby incorporated herein in its 
entirety by reference. FIG. 6 is a cross section vieW of the 
in?ation tube sealing mechanism 36 along line 6-6 of FIG. 
5. 

[0057] The compression sealing mechanism 40 includes a 
sealing cap 150 and a male Luer connector 152. Interior 
components of the compression sealing mechanism 40 
include a puncturable self-sealing seal 153 Which seals 
against the outer surface of a crimpable in?ation tube, such 
as a crimpable in?ation tube 155 of FIG. 1. 

[0058] The in?ation tube sealing mechanism 36 includes a 
con?gured body 154 being generally tubular in shape and 
including a passageWay 156 for mated accommodation of 
the sealing cap 150 of the compression sealing mechanism 
40 therein. Also included is a pivot doWel pin 158, prefer 
ably of hardened steel, Which aligns through a hole set 160 
in the body 154 and through a cavity 162 in the body 154. 
The cavity extends along and across one end of the body 154 
for accommodation of the loWer end of a geometrically 
con?gured pivotable handle 166 as Well as for accommo 
dation of the pivot doWel pin 158, Which extends through a 
horizontally oriented pivot hole 164 located in the loWer 
region of the pivotable handle 166. A stationary pincer 
doWel pin 168, preferably of hardened steel, aligns in a 
transversely oriented hole 170, the central part of Which is 
truncated, the truncated central part being located at the 
bottom of the cavity 162. The upper region of the stationary 
pincer doWel pin 168 protrudes slightly above the loWer 
surface of the cavity 162, as shoWn in FIG. 6, in order to 
accommodate a surface of the crimpable in?ation tube 155. 
An actuatable pincer doWel pin 172, preferably of hardened 
steel, aligns and a?ixes Within a truncated hole 174 at the 
loWer region of the handle 166 and protrudes slightly beloW 
the loWer surface of the loWer region of the handle 166. An 
actuator pad 176, preferably having a tactile surface, is 
located at the upper end of the handle 166 in close proximity 
to a spring receptor cavity 178. Another spring receptor 
cavity 180, Which is annular in shape, is located in a 
cylindrical post 182 extending in vertical orientation from 
the end of the body 154. Opposing ends of a return spring 
184 mount in and betWeen the spring receptor cavity 178 and 
the spring cavity 180 to position the handle 166 in an open 
position With respect to the actuatable pincer doWel pin 172 
and the stationary pincer doWel pin 168 for accommodation 
of the crimpable in?ation tube 155. Horizontally opposed 
notches 186 and 188 are located in one end of the body 154 
to accommodate other structure of the internal mechanism 
assembly 20, such as structure of the four-port infusion 
“Y”44. The handle 166 is operated about the pivot doWel pin 
158 to forcefully urge the actuatable pincer doWel 172 With 
su?icient force against the crimpable in?ation tube 155 and 
the underlying stationary pincer doWel pin 168 to simulta 
neously seal and sever the crimpable in?ation tube 155. 
Such action maintains pressure in the severed distal portion 
of the crimpable in?ation tube 155, thereby maintaining 
in?ation of a balloon 210, as later described in detail. 
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[0059] FIG. 7 is a foreshortened cross section vieW of the 
torqueable kink-resistant guideWire 14 for use With the 
handheld control mechanism 12 of FIG. 1 or other such 
devices having in?ation tube crimping capabilities. FIG. 8 is 
an exploded vieW in partial cross section of the proximal end 
of the torqueable kink-resistant guideWire 14 shoWing a 
spiral cut tube 228 Which forms a part thereof distanced from 
the structure of the proximal end of the torqueable kink 
resistant guideWire 14. Central to the torqueable kink 
resistant guideWire 14 is a shaft 200 composed of nitinol or 
other suitable material located along and Within, and being 
surrounded by, an elongated polymer jacket section 20211 
and a short polymer jacket section 202b, the elongated 
polymer jacket section 20211 being joiningly connected to 
the short polymer jacket section 202b, such as by heat 
treatment, adhesive or other suitable method, to form a 
continuous polymer jacket 202. The shaft 200 frictionally 
and adhesively engages and extends and seals Within and 
along a centrally located lumen section 20611 in the elon 
gated polymer jacket section 20211 and Within and along a 
centrally located lumen section 20619 in the short polymer 
jacket section 202b, the centrally located lumen sections 
206a and 2061) being sealingly and unitarily connected and 
joined to provide a continuous lumen 206 for accommoda 
tion of the shaft 200. The shaft 200 includes a tapered 
section 208 and the elongated polymer jacket section 20211 
includes a tapered section 203, one or both beginning at or 
a short distance proximal to the proximal end of a balloon 
210 and extending as tapered shapes through the balloon 210 
until exiting the balloon 210, Whereupon the shaft 200 and 
the surrounding elongated polymer jacket section 20211 can 
continue as a taper or can continue With a constant radius to 
then be angled from the centerline of the shaft 200 to form 
a ?exible angled tip 212. Alternatively, the ?exible angled 
tip 212 can be a preshaped polymer tip, a shapeable polymer 
tip, a preshaped coil tip, or a shapeable coil tip. The balloon 
210 can be made from many different materials Which may 
be noncompliant, semi-compliant, or compliant, such as 
silicone, Pebax, polyurethane, or other suitable material. The 
balloon 210 includes proximal and distal shoulders 214 and 
216 Which are annular Which secure and seal in a suitable 
fashion to the elongated polymer jacket section 20211, such 
as by, but not limited to, the use of heat bonding, adhesive, 
or other suitable methods. Radiopaque marker bands 218 
and 220 are located around and about the elongated polymer 
jacket section 20211 and under the proximal and distal 
shoulders 214 and 216 of the balloon 210, but may be 
located at other locations, as required. An adhesive transition 
?ll 222 is incorporated betWeen the edge of the proximal 
shoulder 214 and the polymer jacket section 20211, and an 
adhesive transition ?ll 224 is incorporated betWeen the edge 
of the distal shoulder 216 and the elongated polymer jacket 
section 20211. A hydrophilic coating (not shoWn) is applied 
over and about the elongated and short polymer jacket 
sections 202a and 2021) Which form the polymer jacket 202. 

[0060] An in?ation lumen section 22611 Within the elon 
gated polymer jacket section 20211 and an in?ation lumen 
section 2261) Within the short polymer jacket section 20219 
are joined together to form an in?ation lumen 226 of 
continuous nature for in?ation of the balloon 210, such 
in?ation lumen 226 extending from and through the short 
polymer jacket section 20219 and through the elongated 
polymer jacket section 20211 to communicatingly exit the 
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elongated polymer jacket section 20211 at an in?ation port 
227 Within the interior of the balloon 210. 

[0061] FIG. 8 illustrates the short polymer jacket section 
20219 and a portion of the elongated polymer jacket section 
20211 including structure providing for joining the short 
polymer jacket section 20219 With the shaft 200, the same 
structure also facilitating communication Within the short 
polymer jacket section 2021) between the in?ation lumen 
section 226b, and thus the entire in?ation lumen 226, and the 
crimpable in?ation tube 155, Which is secured to and Within 
the surrounding proximal portion of the short polymer jacket 
section 20219. One such structure facilitating communication 
is a spiral cut tube 228 of stainless steel or other suitable 
material having one or more cut gaps or spaces such as a 

continuous spiral space 230 aligned along the body of the 
spiral cut tube 228. A proximal and arcuate portion 2260 of 
the in?ation lumen section 226!) communicates through the 
continuous spiral space 230 of the spiral cut tube 228 With 
the lumen section 20619. A cutout 232 is also included 
betWeen adjacent sections of the Winding of the spiral cut 
tube 228 to facilitate communication therethrough With the 
lumen section 20619. 

[0062] FIG. 9 is an assembled vieW in partial cross section 
of the components of FIG. 8 shoWing alignment and com 
munication of the arcuate portion 2260 of the in?ation lumen 
section 22619 With the cutout 232 in the spiral cut tube 228. 
Communication can also occur at the intersection of the 
spiral space 230 With the arcuate portion 2260 of the 
in?ation lumen section 226b, as the arcuate portion 2260 
also aligns along a short portion of the lumen section 20619. 
The distal end of the crimpable in?ation tube 155 is located 
in close proximity to the junction of the arcuate portion 2260 
of the in?ation lumen 226b, the spiral cut tube 228 and the 
lumen section 20619. The proximal end of the tube 200 seals 
along the lumen sections 2061) and 20611 to preclude distally 
directed pressurization of the lumen sections 2061) and 20611 
distal to the proximal end of the shaft 200. 

[0063] FIG. 10 is a cross section vieW ofthe proximal end 
of the elongated polymer jacket section 20211 along line 
10-10 of FIG. 7. 

[0064] FIG. 11 is a cross section vieW of the proximal end 
of the short polymer jacket section 2021) along line 11-11 of 
FIG. 7. 

[0065] FIG. 12 is a cross section vieW of the elongated 
polymer jacket section 20211 and shaft 200 along line 12-12 
of FIG. 7. 

MODE OF OPERATION 

[0066] Prior to use of the invention, a pressure check (leak 
test) of the handheld control mechanism 12 is accomplished 
Where such a test very nearly replicates the operation of the 
invention When incorporating the torqueable kink-resistant 
guideWire 14. With the torqueable kink-resistant guideWire 
14 disengaged from the handheld control mechanism 12, the 
operator: 

[0067] 1. positions the thumb of the left hand on the 
evacuation control valve actuator button 62; 

[0068] 2. positions the index ?nger of the right hand in the 
actuator ring 32 of the evacuation syringe 28; 
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[0069] 3. depresses and holds the evacuation control valve 
actuator button 62 to open the evacuation control valve 

60; 

[0070] 4. uses the index ?nger of the right hand to out 
Wardly position the actuator ring 32 and attached plunger 
30 to evacuate the four-port infusion “Y”44 and appro 
priate connected tubes, passages and the like until a zero 
or less ATM is read on the pressure gauge 42; 

[0071] 5. completely releases pressure on the evacuation 
control valve actuator button 62 to alloW closure of the 
evacuation control valve actuator 60; 

[0072] 6. removes the index ?nger from the actuator ring 
32 to alloW free ?oating of the evacuation syringe 28, 
While observing the pressure gauge 42 for no change in 
position; 

[0073] 7. places the index ?nger of the left hand on and 
depresses the in?ation control valve actuator button 50 to 
open the in?ation control valve 48; 

[0074] 8. grasps and actuates the actuator pad 26 and 
actuates the plunger 24 of the in?ation syringe 22 sloWly 
and inWardly to induce CO2 and pressurize the four-port 
infusion “Y”44 and appropriate connected tubes, passages 
and the like to 1.5 ATM as read on the pressure gauge 42; 

[0075] 9. releases the in?ation control valve actuator but 
ton 50 to close the in?ation control valve 48 While 
checking the pressure gauge 42 for stable and maintained 
pressure; and, 

[0076] 10. resets for in?ation by clearing CO2 and/or air 
from the four-port infusion “Y”44 and appropriate con 
nected tubes, passages and the like by depressing the 
evacuation control valve actuator button 62 to open the 
evacuation control valve 60, thereby automatically releas 
ing the pressurized gas in the four-port infusion “Y”44 
and appropriate connected tubes, passages and the like, 
folloWed by full inWard actuation of the plunger 30 of the 
evacuation syringe 28 to cause the plunger stop 34 to 
impinge the syringe support bracket 70 of the loWer 
housing half 18 and a corresponding like area on the upper 
housing half 16 to depressurize and to expel CO2 and/or 
air through the Luer connector purge check valve 130. 
This resets the vacuum potential of the evacuation syringe 
28. 

[0077] Subsequent to successfully completing the above 
steps, the torqueable kink-resistant guideWire 14 operation 
of the invention is accomplished by joining the handheld 
mechanism 12 to the torqueable kink-resistant guideWire 14 
and then advancing the torqueable kink-resistant guideWire 
14 along the vasculature to position the balloon 210 just 
beyond a region of thrombus, plaque, or other undesirable 
buildup in the vasculature Where a thrombectomy Will occur, 
such as With a cross stream thrombectomy catheter or for 
placing a stent and/or performing a thrombectomy. Altema 
tively, the torqueable kink-resistant guideWire 14 can be 
advanced to the thrombus site and then connected to the 
handheld mechanism 12. Such connection is made by insert 
ing the crimpable in?ation tube 155 of the torqueable 
kink-resistant guideWire 14 into the receptor ori?ce 38 of the 
handheld mechanism 12, as shoWn in FIG. 6, Whereby the 
crimpable in?ation tube 155 passes through and seals Within 
the seal 153 to communicate With the interior of the male 
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Luer connector 152 for communication With the four-port 
infusion “Y”44 and the components connected thereto 
including, but not limited to, the evacuation syringe 28, the 
evacuation control valve 60, the in?ation syringe 22 and the 
in?ation control valve 48. 

[0078] Thence, continuing With the mode of operation and 
With the torqueable kink-resistant guideWire 14 engaged 
With the handheld control mechanism 12, and With the 
balloon 210 of the torqueable kink-resistant guideWire 14 
engaged Within the vasculature just beyond the thrombus 
site, the operator: 

[0079] a. repeats steps 1-9 above to in?ate the balloon 210 
thereby causing it to contact the side of the vasculature to 
cause a temporary occlusion; 

[0080] b. ?rmly depresses the actuating pad 176 of the 
in?ation tube sealing mechanism 36 to pinch and sever 
the crimpable in?ation tube 155 to cause sealing of the 
crimpable in?ation tube 155 to maintain pressure in the 
crimpable in?ation tube 155 and in the in?ated balloon 
210, as Well as to cause severing of the sealed crimpable 
in?ation tube 155; and, 

[0081] c. removes the handheld control mechanism 12 
from contact With the sealed and pressurized torqueable 
kink-resistant guideWire 14 and leaves the torqueable 
kink-resistant guideWire 14 having the in?ated balloon 
210 Within the vasculature to alloW the torqueable kink 
resistant guideWire 14 to be used as an ordinary guideWire 
Where a cross stream thrombectomy catheter may be used 
for a thrombectomy procedure or may be used to block 
lysins from passage beyond the temporary occlusion at 
the in?ated balloon 210. 

[0082] Removal of the torqueable kink-resistant guideWire 
14 from the vasculature is facilitated by cutting of the 
proximal portion of the sealed crimpable in?ation tube 155 
With an appropriate cutting tool, such as an ordinary scis 
sors, to cause de?ation of the balloon 210 and by then 
removing the torqueable kink-resistant guideWire 14 from 
the vasculature. The balloon 210 can be de?ated quicker if 
the cut crimpable in?ation tube 155 is reinserted into the seal 
153 and vacuum is reestablished. The torqueable kink 
resistant guideWire 14 may then be reused according to the 
remaining length of the crimpable in?ation tube 155 to 
provide for one or more temporary occlusions Within the 
vasculature. 

[0083] Various modi?cations can be made to the present 
invention Without departing from the apparent scope thereof. 

It is claimed: 
1. An occlusive guideWire system comprising: 

a. a handheld control mechanism, the mechanism includ 
ing: 

(1) a housing; 

(2) an in?ation syringe carried by the housing; 

(3) an evacuation syringe carried by the housing; 

(4) an inline in?ation control valve carried by the 
housing and arranged in communication With the 
in?ation syringe, the inline in?ation control valve 
having an actuator button extending therefrom; 
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(5) an inline evacuation control valve carried by the 
housing and arranged in communication With the 
evacuation syringe, the inline evacuation control 
valve having an actuator button extending therefrom; 

(6) a compression sealing mechanism for sealing a 
catheter to be connected to the handheld control 

mechanism; 
(7) an in?ation tube sealing mechanism for sealing and 

severing a crimpable in?ation tube; 

(8) a pressure gauge in communication With the inline 
in?ation control valve; and, 

(9) a four-port infusion “Y”; and, 

b. a torqueable kink-resistant guideWire having a proxi 
mal end and a distal end, the guideWire including: 

(1) a centrally located shaft extending betWeen the 
proximal end and the distal end and having a poly 
mer jacket extending along a portion thereof; 

(2) a proximal crimpable in?ation tube; 

(3) a balloon at the distal end of the shaft in ?uid 
communication With the proximal crimpable in?a 
tion tube; and, 

(4) a distally located ?exible tip. 
2. The occlusive guideWire system of claim 1, Wherein the 

housing is a tWo-part holloW shell. 
3. The occlusive guideWire system of claim 1, Wherein the 

housing has an upper housing half and a loWer housing half. 
4. The occlusive guideWire system of claim 3, Wherein the 

upper housing half and the loWer housing half are joined at 
a segmented mating edge. 

5. The occlusive guideWire system of claim 1, Wherein the 
housing is ergonomically shaped. 

6. The occlusive guideWire system of claim 1, Wherein the 
in?ation syringe is graduated. 

7. The occlusive guideWire system of claim 1, Wherein the 
in?ation syringe includes a ?ange and a plunger With an 
actuator pad passing through the ?ange. 

8. The occlusive guideWire system of claim 7, Wherein the 
housing includes a syringe support bracket having a laterally 
oriented channel, and Wherein the ?ange of the in?ation 
syringe is captured in the laterally oriented channel such that 
at least the actuator pad of the plunger extends from the 
housing. 

9. The occlusive guideWire system of claim 1, Wherein the 
evacuation syringe is graduated. 

10. The occlusive guideWire system of claim 1, Wherein 
the evacuation syringe includes a ?ange and a plunger With 
an actuator ring. 

11. The occlusive guideWire system of claim 10, Wherein 
the housing includes a syringe support bracket having a 
laterally oriented channel, and Wherein the ?ange of the 
evacuation syringe is captured in the laterally oriented 
channel such that at least the actuator ring of the plunger 
extends from the housing. 

12. The occlusive guideWire system of claim 1, Wherein 
the housing includes an arcuate extension, the arcuate exten 
sion carrying a syringe support bracket having a laterally 
oriented channel, and Wherein the in?ation syringe and the 
evacuation syringe each has a ?ange, the ?anges being 
captured in the laterally oriented channel. 






