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HIGH PRESSURE MEDICAL ENSECTION DE RECT 
FROMA FLUED CONTAIN ENG AMPJLE 

Palmer M. Maxwell, 5 Wynberly Point Drive, 
Savannah, Ga. 

Filed Sept. 6, 1962, Ser. No. 221,775 
4. Ciaims. (C. 222-41) 

This invention relates to a novel and useful means 
for the medical injection of fluids direct from fluid filled 
ampules of special construction. It is especially adapt 
able to certain high pressure procedures such as angiog 
raphy and heart catheterization. It is also adaptable 
to most routine low-pressure procedures. 

It teaches the principle of factory packaging of Such 
fluid containing ampules under laboratory controlled 
sterile environment, and their further containment within 
a hermetically sealed plastic envelope to prevent con 
tamination prior to use. Such a method of packaging 
provides simple means for temperature adjustment of 
the injectable fluid just prior to use; this may be accoin 
plished by placement of the hermetically sealed container 
in a temperature controlled water-bath or other such 
means, without danger of contamination. 
The fluid containing ampule and its component parts 

are constructed of moulded non-toxic, non-pyrogenic, 
and pliable plastic or other suitable material. The shape 
of such an ampule and its component parts is such that 
when its attached flat leader component is introduced 
between the revolving faces of two parallel and proximal 
pressure rollers forward linear travel will be assured 
which, if continued, will pull the attached fluid filled 
ampule component between such rotating pressure rollers 
and thereby cause a progressive collapse of its fiuid filled 
central cavity with a resultant pressure discharge of its 
fluid contents through an attached tube component and its 
attached surgical needle or surgical catheter. It is ob 
vious that injection pressure at the surgically selected 
site will be in direct proportion to the rotational speed 
of the pressure rollers. 
... Any electrical, mechanical, or manual means to cause 
rotation of the pressure rollers, in combination with such 
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a constructed fluid filled ampule assembly must be con 
sidered the basic concept of this invention. 
A wide variety of high-pressure injection apparatus has 

been offered in the past, all of which employ the same 
means to contain the injectable fluid and permit its pres 
sure injection. The injectable fiuid is introduced into 
a special high-pressure plunger type syringe, to be placed 
within the power inject mechanism so that when high 
pressure is applied to the plunger of such a syringe, pres 
sure discharge of its fluid contents will result. Pressure 
means employed include manual lever, mechanical spring, 
motor driven linear actuator, hydraulic pressure, air pres 
sure, and carbon dioxide pressure. Generally, placement 
and removal of the fluid filled syringe is time consuming, 
and presents the problem of possible contamination. 
Most such mechanisms provide means to adjust pressure 
discharge. Generally they provide for auxiliary control 
operations such as X-ray exposure start and EKG signal 
injection start. They also provide for injection fluid 
temperature regulation by means of a thermostatic con 
trolled heater surrounding the syringe component. 
From the foregoing description of my invention and a 

review of the present state of the art, it should be ap 
parent to anyone versed in the art that my invention is 
both novel and useful for a wide variety of medical in 
jection procedures. 

These, and other features of my invention, will be more 
clearly understood from the following detailed descrip 
tion and the accompanying drawings, in which like char 
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acters designate corresponding parts in all figures, and 
in which: 
FIGURE 1 is a side view of the ampule assembly 

shown in partial cut-out section of its central fluid filled 
component, and the attached exit tube component, and its 
attached fiat leader component shown in section. 
FIGURE 2 is an end view of the central fluid filled 

ampule component showing the flat leader ampule com 
ponent attached. 
FIGURE 3 is a top view showing the central fluid filled 

ampule component passing between two rotating pressure 
rollers, and indicating a progresive collapse of its central 
fluid cavity, with fluid discharge from an attached Surgi 
cal needle or surgical catheter. 
FIGURE 4 is a side view in partial cut-out section 

showing a power driven mechanism for providing pres 
sure roller rotation, with the ampule assembly shown in 
position between such rollers. It shows the micro-switch 
control module being actuated by the flat leader ampule 
component. 
FIGURE 5 is an end view of the removable pressure 

rollers, indicating their ribbed cylindrical surface and 
attachment means to their drive shaft. 
FIGURE 6 is an end view of the removable ampule 

guide clip showing attachment means to the top of 
mechanism housing. 
FIGURE 7 is a top view of the removable micro-switch 

module assembly, showing the attachment means to the 
end of mechanism housing. 

These figures, and the following detailed description, 
disclose a preferred and specific embodiment of my in 
vention, but the invention is not limited to the details 
disclosed since it may be embodied in other equivalent 
forms. 
The preferred and specific embodiment of this inven 

tion teaches the principle of the construction of a fiuid 
filled ampule assembly capable of being fed between a set 
of rotating pressure rollers in such a manner as to cause 
collapse and discharge of its fluid contents at a variety 
of discharge pressures. The construction of the fluid 
filled ampule assembly can be best seen in FIGURES 
1 and 2, from which it is seen: 
The ampule assembly and its component parts are 

moulded from non-toxic, non-pyrogenic and pliable plastic 
or other suitable material. Such an ampule assembly 
consists of a hollow cylindrical center component 1, 
having one end closed by a generally spherical wall sur 
face, having at its central axis an opening into an attached 
length of hollow tubing 3 terminated on its distal end by a 
surgical Linden connector 4, and a capping device 5; 
the opposite end of the generally cylindrical hollow am 
pulle component 1 is to be closed by compression and 
bonding together of its side walls so as to form a flat 
leader component of appreciable length 6, whose func 
tion shall be to enable initial engagement between the 
rotating pressure rollers 9. The hollow cavity 2 thus 
formed within the central ampule component 1 is then 
filled under laboratory controlled sterile environment with 
the medically injectable fluid 7, and the ampule assembly 
sealed by the placement of capping device 5. The whole 
liquid filled ampule assembly is now hermetically sealed 
within a sterile plastic envelope 8 to assure against con 
tamination prior to use, and to provide a safe means 
for pre-injection temperature regulation of the fluid con 
tents of the ampule. The above described ampules 
are to be provided in a variety of fluid content, and 
fluid volume as may be required for various procedures. 
The basic concept of my invention is best seen from 

FIGURE 3, from which it may be seen: 
The previously described fluid filled ampule assembly 

has its flat leader component 6 fed between two parallel 
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and adjacent pressure rollers 9, which are rotating in op 
posite directions so as to propel the flat leader ampule com 
ponent 6 forward in a linear direction which, if con 
tinued, will cause the central fluid filled ampule com 
ponent 1 to pass between the rotating pressure rollers 
9, and thereby progressively collapse the walls of fluid 
filled cavity 2 and cause the pressure discharge of its 
fluid contents 7 into the attached hollow tube ampule 
component 3, and the attached surgical needle ( or the 
attached surgical catheter , and thence into the sur 
gically selected site. It should be obvious that the in 
jection pressure will be in direct proportion to the rota 
tional speed of the pressure rollers 9. 

Means to provide the required rotation of the pressure 
roilers 9 include a motor driven mechanism and associ 
ated control components shown in FIGURES 4 through 
7, from which it may be seen: 
The driven mechanism is housed in a cabinet 12, hav 

ing a top component 3; a reversible variable speed elec 
tric motor 9 is attached to reduction gear 25, frcin 
which is extented two parallel vertical drive shafts 6, 
geared to rotate in opposite directions. These shafts have 
sets of pins if placed at right angle to their shafts as 
engagement means for removable pressure rollers 9 which 
have centrally located slots 18 to engage with pins 17, 
the cylindrical faces of the pressure rollers 9 are ver 
tically ribbed to provided traction when the flat leader 
ampule component 6 is placed between their rotating 
faces. A removable ampule guide 24 having attach 
ment means 15 to the cabinet top. 3 is provided to 
slidably support and properly align the ampule com 
ponent 1 with the pressure rollers 9. Various relays 2i. 
necessary for control operation are provided, whereby a 
fixed low-speed rotation is assured in either direction for 
initial set-up procedure and for removal of the exhausted 
a inpule . Such a fixed speed operation is controllied 
by a reversing switch 25 and a panel push-Switch 26; 
it also provides a variable high-speed rotation for "power 
inject' which is dial calibrated 22 and set by Switch 23, 
control being by means of a remote hand-push 24. Pilot 
lights 27 are provided to indicate various control con 
ditions. 

In addition to the drive mechanism the apparatus has 
a removable and interchangeable micro-switch module 
28, having means 42 for attaching it to the end of cabi 
net 12. An actuator bar 30 extending vertically through 
a slot 29 in the top of the module 28 is arranged so 
that its extending end is contacted by the advancing 
proximal end of the flat leader component 6 of the 
ampule assembly. This actuator bar 30 has a pointer i 
32 to indicate "injection volume' on a calibrated scale 
33. The internally housed end of the actuator bar 30 
is slidably attached at its lower end by a bearing block 
31 to a horizontal rod 34 and is held in compression 
toward the start position adjacent to cabinet 2 by a 
spring 35. The positions of micro-switches 38, 39 and 
40 are adjustable by a screw-slot arrangement 36. In 
the specific enbodiment described, it is the function of 
micro-switch 38 when actuated by the bearing block to 
terminate fixed low-speed set-up rotation and to cause 
pilot-light 27 to indicate a "ready” condition. The sub 
sequent start of “power inject” at dial 23 selected speed 
is accomplished by closure of the remote hand push 
switch 24, which will start the rotation of pressure roll 
ers 9 and thereby cause a progressive collapse of the 
ampule component 1 with a resultant pressure discharge 
of liquid contents 7 from the cavity 2 into the attach 
ed tubular ampule component 3 and the attached sur 
gical needle 10, or the surgical catheter 11 placed with 
in the surgically selected site. Such injection will con 
tinue, and when forward travel of the actuator bar 38 
causes actuation of micro-switch 39 the X-ray exposure 
will be initiated, such condition being indicated by pilot 
light 27. Finally, when micro-switch 40 is actuated, the 
rotation of the mechanism will stop and terminate "pow 
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4. 
er injection,” such condition also being indicated by 
pilot light 27. The exhausted ampule now may be re 
moved at a fixed slow speed by the reversal of switch 
25 and the closure of panel push-switch 26. The modular 
and easily changeable feature of the micro-switch as 
Senably permits quick interchange of control modules 
arranged for a wide variety of auxiliary control opera 
tions. 
What is claimed as invention is: 
1. Apparatus for the controlled ejection of fluid com 

prising, in combination, an ampule having two ends and 
a hollow interior filled with said fluid, a solid rectan 
guilar leader attached to and extending from one end 
of the anpule, a hollow tube extending from the end of 
the ampule other than that to which the solid leader is 
attached and having its hollow interior filled with said 
fluid and joined to the hollow interior of the ampule, 
means for closing that end of the hollow tube remote 
from the ampule, two cylindrical rollers engaging op 
posite sides of the solid leader and having their centers 
of rotation parallel to each other in the same plane, 
means for rotating one cylindrical roller in a clockwise 
direction while rotating the other cylindrical roller in a 
counter-clockwise direction so as to impart motion to the 
ampule between said rollers, and means responsive to 
the said motion of the ampule for selectively limiting 
the extent of said motion. 

2. Apparatus for the controlled ejection of fluid 
through an opening in a hollow point such as that of a 
Surgical needle connprising, in combination, an ampule 
structure having a middle segment and two end seg 
ments, the middle segment being a pliable material and 
having a hollow interior filled with said fluid, the first 
end segment being solid and rectangular in shape and 
the second end segment being a tube whose hollow in 
terior is filed with said fluid and joins the hollow in 
terior of the middle segment to the interior of said 
hollow point; two cylindrical rollers positioned on op 
posite sides of the ampule structure, having their axes 
of rotation parallel to each other in the same plane and 
each engaging that segment of the ampule structure ad 
jacent to it with its cylindrical surface; power means 
for rotating one cylindrical roller clockwise while rotat 
ing the other cylindrical roller counter-clockwise; mount 
ing means for mounting the ampule structure for slid 
able motion along a line of motion perpendicular to the 
plane containing the axes of rotation of the cylindrical 
roilers; a control module removable mounted to the 
power means and having a slot and a rod, each with 
its center line in the same plane as the line of motion 
of the ampule structure; an actuator bar with its lower 
end slidably associated with the rod and with its upper 
end extending through the slot and into the line of no 
tion of the ampule structure on that side of the two 
cylindrical rollers most remote from the second end 
Segment; spring means for yieldably forcing the upper 
end of the actuator bar against that portion of the first 
end segment most remote from the middle segment; a 
plurality of microSwitches positioned in the line of mo 
tion of the lower end of the actuator bar so that each is 
actuated when engaged by the lower end of the actu 
ator bar; indicating light responsive to the actuation of 
the plurality of micro-switches; a control switch remote 
from, but electrically associated with, the power means; 
and control means responsive to the actuation of the 
plurality of microswitches and the control switch for 
controlling the power means and the start, speed, direc 
tion and duration of rotation of the cylindrical rollers. 

3. An apparatus for the controlled injection of fluid 
in connection with a medical procedure comprising, in 
combination, a hollow sack of pliable material filled 
with said fluid; two roilers engaging opposite sides of 
said sack and having just sufficient clearance between 
thern to accommodate only the pliable material of the 
sack; power means for rotating the rollers in opposite 
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directions, said power means being adjustable for various 
speeds of roller rotation; indicating lights; adjustable 
switch responsive to the relative position of the sack be 
tween rollers for controlling the power means, the ill 
lumination of the indicating lights and the initiation of 
the medical procedure; and a remote switch means for 
manually controlling the power means. 

4. An apparatus for the controlled injection of fluid 
through an injection device and in connection with a 
medical procedure comprising, in combination, an an 
pule having a hollow portion circular in cross section 
and filled with said fluid and a solid portion rectan 
gular in cross section; two cylindrical rollers positioned 
on opposite sides of the ampule and with a distance 
between their cylindrical surfaces which will permit the 
cylindrical surfaces to securely grip the Solid portion of 
the ampule when it is placed between them; power 
means for rotating the two cylindrical rollers in opposite 
directions, said power means being adjustable to per 
mit adjustment of the rotation speed of the roilers; means 
for removably positioning the ampule with its solid por 
tion between the two cylindrical rollers and which permits 
slidable motion of the ampule toward the cylindrical 
rollers; a plurality of switch modules, each having a mov 
able actuator bar extending from it, each being remov 
ably positionable so that the extending end of its actu 
ator bar will be engaged and moved by the solid por 
tion of the ampule as the ampule moves between the 
cylindrical rollers, each having a scale mounted on it 
with units related to the volume of fluid in a unit length 
of the hollow portion of the ampule, each having an 
indicator associated with its actuator bar and whose 
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position along the scale is related to the length of the 
ampule extending between the actuator bar and the 
cylindrical rolliers, each having a plurality of micro 
switches adjustably positioned within it and in loca 
tions which will cause said microswitches to be suc 
cessively activated by motion of the actuator bar, and 
each differing from other modules in the number of micro 
switches within it and in the scale units used; and means 
for controlling the power means in response to the actua 
tion of the microswitches in one of the plurality switch 
modules or in response to other electrical signals. 

References Cited by the Exa raiser 
UNITED STATES PATENTS 

1,219,263. 3/17 Davis ----------------- 222-95 
1,479,101 1/24 Legendre ------------- 222-02 
1,742,809 1/30 Hoover ------ ------ 222-107 X 
2,707,578 5/55 Romano ----------- 222-102 X 
2,750,719 6/55 Wandelt --------------- 53-22 
2,941,694 6/60 Harman -------------- 222-107 
2,962,192 11/60 Volckening ----------- 222--107 
3,087,653 4/63 Nolin ----------- -- 222-95 X. 

FOREIGN PATENTS 
572,281 6/58. Italy. 
588,042 1/59 Italy. 
732,761 6/55 Great Britain. 

LOUS J. DEMBO, Primary Examiner. 
EVERET W. KRBY, Examiner. 


