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SUMMARY OF INVENTION SYRINGE INFUSION DEVICES AND 
SYSTEMS FOR DELIVERY OF ACTIVE 

AGENTS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] This application is a continuation of U.S. patent 
application Ser . No. 15 / 511,690 , filed Mar. 16 , 2017 , which 
is a National Stage of International Application No. PCT / 
AU2015 / 000572 , filed Sep. 17 , 2015 , which claims priority 
to Australian Application No. 2014903710 , filed Sep. 17 , 
2014 and Australian Application No. 2014903720 , filed Sep. 
18 , 2014 , all of which are incorporated herein by reference 
in their entirety , including drawings . a 

TECHNICAL FIELD 

[ 0002 ] The invention relates generally to the field of 
devices for administering a substance via a syringe . 
[ 0003 ] The invention has been devised particularly , 
although not necessarily solely , in relation to administration 
of a therapeutic substance via a syringe . Accordingly , the 
following discussion in relation to background art is pro 
vided in the context of collection of administration of 
therapeutic substances . However , the invention may have 
application in various other fields involving administration 
of substances via syringe . 

BACKGROUND ART 

[ 0004 ] The following discussion of the background art is 
intended to facilitate an understanding of the present inven 
tion only . The discussion is not an acknowledgement or 
admission that any of the material referred to is or was part 
of the common general knowledge as at the priority date of 
the application . 
[ 0005 ] In very general terms , a syringe is a hand - held 
device comprising a barrel and a plunger , which may be 
operated manually by a person applying pressure to the 
plunger , forcing the contents , usually a substance , such as a 
fluid , from the barrel to the outside via an outlet in the barrel . 
In use , the outlet may be connected directly to a needle , 
tubing or cannula . 
[ 0006 ] The fluid contained within the syringe may be 
administered to a patient at a pre - determined rate over a 
pre - determined period of time to ensure the safe and thera 
peutic delivery of an active agent contained within the fluid . 
This is not possible with a handheld syringe . Thus , a system 
that delivers a constant amount of the fluid at a constant rate 
is required . In addition , it is also desirable to have a system 
that allows for the administration of the active agent to be 
administered within a hospital setting or at home . Therefore , 
the pump infusion system would preferably be portable . 
[ 0007 ] Known pump systems for use with syringes do not 
necessarily apply a constant pressure to the plunger , there 
fore resulting in an uneven flow rate of the substance from 
the syringe . In addition , the administration of a substance 
using known cannula or tubing systems may not necessarily 
result in the accurate administration of a substance , such as 
a therapeutic substance . 
[ 0008 ] It is therefore an aim of the present invention to 
provide systems that can be used with a syringe that results 
in at least a constant flow rate of a substance . 

[ 0009 ] In one aspect of the present invention , there is 
provided a pump device operable with a syringe having a 
barrel and a plunger , the pump device being operable to 
cause relative movement between the syringe plunger and 
the syringe barrel for discharging fluid from the syringe , the 
pump device comprising a portion adapted to engage the 
syringe barrel , and a drive mechanism for moving the 
syringe plunger relative to the syringe barrel to discharge 
fluid from the syringe , the drive mechanism comprising an 
actuator adapted to engage the syringe plunger and a power 
mechanism for moving the actuator to effect movement of 
the syringe plunger relative to the syringe barrel . 
[ 0010 ] The power mechanism may have a first condition 
which it assumes when not in operation and a second 
condition from which it is operable to move the syringe 
plunger relative to the barrel . 
[ 0011 ] The power mechanism may be adapted to be ener 
gising upon movement from the first condition to the second 
condition . 
[ 0012 ] Preferably , the power mechanism is movable from 
the first condition to the second condition upon installation 
of the syringe on the syringe pump . 
[ 0013 ] The actuator may comprise a piston movable along 
a path . 
[ 0014 ] The piston may be adapted for guided movement 
along the path . 
[ 0015 ] The power mechanism may comprise at least one 

ring mechanism operable to exert a spring force on the 
actuator . 
[ 0016 ] Preferably , the power mechanism comprises two 
spring mechanisms . 
[ 0017 ] The two spring mechanisms may be disposed on 
opposed sides of the path along which actuator is movable . 
This arrangement facilitates the application of a relatively a 
even or uniform force on opposed sides of the syringe 
plunger . 
[ 0018 ] The spring mechanism , or each of the spring 
mechanisms , may comprise a reel , a spring adapted to be 
tensioned upon winding of the reel in one direction , and a 
flexible link extending between the reel and the actuator , the 
flexible link being windable onto and from the reel , the reel 
being wound in said one direction to cause tensioning of the 
spring upon winding of the flexible link from the reel , 
whereby the tensioned spring biases the reel to cause rota 
tion thereof in the opposite direction . 
[ 0019 ] With this arrangement , the spring mechanism can 
be loaded by displacement of the actuator against the biasing 
action of the spring force upon installation of the syringe on 
the syringe on the syringe pump . 
[ 0020 ] The spring may comprise a spring of the type 
known as a constant force spring . Such a spring delivers a 
constant spring force when under load . Any appropriate 
spring that is known in the art may be used . Preferably , the 
spring comprises a spring capable of delivering a substan 
tially uniform spring force when in a loaded condition ; for 
example , a spring of known kind of the type commonly 
referred to as a watch spring . 
[ 0021 ] Where there are two spring mechanisms disposed 
on opposed sides of the path along which actuator is 
movable , the two flexible links may be coupled to a base 
portion of the actuator . 
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[ 0022 ] Further , the two springs may be of identical size 
and loaded at an identical pressure . The springs when loaded 
may deliver a constant force of about 25 N each . 
[ 0023 ] The use and position of the springs allow for the 
piston to keep the axial centre line of the syringe constant , 
thereby allowing for a constant delivery of the fluid from the 
syringe . In other words , the symmetrical arrangement of the 
two springs with the piston minimises the friction between 
the piston and the internal wall of the body of the pump 
device . 
[ 0024 ] The portion of the pump device adapted to engage 
the syringe barrel may comprise an engaging means for 
releasably engaging an end section of the barrel from which 
the plunger extends . 
[ 0025 ] The engaging means may comprise a receptor in 
which the end section of the barrel is releasably received . 
[ 0026 ] The receptor may be configured as a socket for 
mation for operation in conjunction with the end section of 
the barrel to provide a connection therebetween . 
[ 0027 ] The socket formation may be configured to provide 
a bayonet connection . 
[ 0028 ] The end section of the barrel is typically provided 
with a lateral protrusion configured for engagement by the 
fingers of a user of the syringe . The lateral protrusion 
typically comprises two opposed lugs against which the user 
can locate fingers of a hand in which the syringe is being 
held to restrain the syringe barrel while pushing the syringe 
plunger with the thumb of that hand . With this arrangement , 
the two opposed lugs may function as two bayonet pins for 
engagement with counterpart bayonet slots provided in the 
receptor . 
[ 0029 ] The syringe pump may further comprise a body 
defining a cavity in which the actuator is accommodated , the 
cavity defining the path along which the actuator is movable , 
the receptor being provided adjacent one end of the cavity 
whereby the syringe plunger is receivable in the cavity for 
engagement with the actuator when the end section of the 
barrel is received in the receptor . 
[ 0030 ] The cavity may comprise a passage configured to 
define a barrel portion along which the actuator is guidingly 
movable . That is , the barrel portion of the passage is 
configured to accommodate guided movement of the actua 
tor along the passage . 
[ 0031 ] When the actuator is in a condition remote from the 
receptor , the cavity may be of a size to accommodate the 
length of the syringe plunger when the latter is fully with 
drawn from the syringe barrel . 
[ 0032 ] The pump device may further comprise one or 
more attachments points . The attachment point ( s ) may com 
prise hook ( s ) positioned on the body to allow for a lanyard 
or strap to be threaded therethrough . The hook ( s ) allow for 
the pump device to be hung around the neck of a patient or 
on a stand . 
[ 0033 ] In another aspect of the present invention , there is 
provided a pump device operable with a syringe having a 
syringe barrel and a syringe plunger , the pump device being 
operable to cause relative movement between the syringe 
plunger and the syringe barrel for discharging fluid from the 
syringe , the pump device comprising a portion adapted to 
engage the syringe barrel , and a drive mechanism for 
moving the syringe plunger relative to the barrel to discharge 
fluid from the syringe , said portion adapted to engage the 
syringe barrel comprising a receptor configured for opera 

tion in conjunction with an end section of the syringe barrel 
to provide a releasable connection therebetween . 
[ 0034 ] Preferably , the releasable connection comprises a 
bayonet connection . 
[ 0035 ] In one embodiment of the present invention the 
springs are of identical size and loaded at an identical 
pressure . The springs when loaded may deliver a constant 
force of about 25 N each . 

[ 0036 ] Any appropriate spring may be used that is known 
in the art . Preferably , the spring comprises a spring capable 
of delivering a substantially uniform spring force when in a 
loaded condition , for example , a spring of known kind of the 
type commonly referred to as a watch spring . 
[ 0037 ] The use and position of the springs allow for the 
piston to keep the axial centre line of the syringe constant , 
thereby allowing for a constant delivery of the fluid from the 
syringe . In other words , the symmetrical arrangement of the 
two springs with the piston minimises the friction between 
the piston and the internal wall of the body of the pump 
device . 
[ 0038 ] In a further aspect , the present invention provides 
an infusion system comprising a syringe driving means , the 
syringe driving means comprising a pump device according 
to any one of the aspects of the invention as set forth above . 
[ 0039 ] In a further aspect , the present invention provides 
an infusion system comprising a syringe driving means 
operable to maintain a constant pressure within a syringe , 
( and tubing with viscosity corrections for various antibiotic 
concentrations . 
[ 0040 ] The tubing may be calibrated to restrict the flow of 
fluid thereby delivering a selected profile of antibiotic . The 
selected profile may comprise the ideal profile of antibiotic 
to maximise the concentration of antibiotic above the mean 
inhibitory concentration ( MIC ) of the antibiotic to a patient 
in need thereof . The desirable flow rate may also protect the 
integrity of the veins . The infusion system of the present 
invention may be used in the hospital setting or in the home 
environment for peripheral line , peripheral inserted central 
catheter ( PICC ) or central line antibiotic delivery . 
( 0041 ] In a further aspect , the present invention provides 
an infusion system comprising tubing with viscosity correc 
tions for various antibiotic concentrations . The tubing may 
be calibrated to restrict the flow of fluid thereby delivering 
the ideal profile of antibiotic to maximise the concentration 
of antibiotic above the mean inhibitory concentration ( MIC ) 
of the antibiotic to a patient in need thereof . The desirable 
flow rate also protects the integrity of the veins . The infusion 
system of the present invention may be used in the hospital 
setting or in the home environment for peripheral line ; 
peripheral inserted central catheter ( PICC ) or central line 
antibiotic delivery . 
[ 0042 ] In another aspect , the present invention provides a 
kit comprising a syringe , a syringe driving means and tubing 
calibrated for delivering a pre - determined amount of an 
antibiotic in a pre - determined time period . A kit comprising 
a tubing calibrated for use with an antibiotic solution is also 
provided by the present invention . 
[ 0043 ] The syringe driving means forming part of the kit 
may comprise a pump device . The pump device may com 
prise a pump device according to any one of the aspects of 
the invention as set forth above . 

a 

a 
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BRIEF DESCRIPTION OF THE DRAWINGS [ 0063 ] Any manufacturer's instructions , descriptions , 
product specifications , and product sheets for any products 
mentioned herein or in any document incorporated by ref 
erence herein , are hereby incorporated herein by reference , 
and may be employed in the practice of the invention . 
[ 0064 ] The present invention is not to be limited in scope 
by any of the specific embodiments described herein . These 
embodiments are intended for the purpose of exemplifica 
tion only . Functionally equivalent products , formulations 
and methods are clearly within the scope of the invention as 
described herein . 
[ 0065 ] The invention described herein may include one or 
more range of values ( e.g. size , displacement and field 
strength etc. ) . A range of values will be understood to 
include all values within the range , including the values 
defining the range , and values adjacent to the range which 
lead to the same or substantially the same outcome as the 
values immediately adjacent to that value which defines the 
boundary to the range . 
[ 0066 ] Other definitions for selected terms used herein 
may be found within the detailed description of the inven 
tion and apply throughout . Unless otherwise defined , all 
other scientific and technical terms used herein have the 
same meaning as commonly understood to one of ordinary 
skill in the art to which the invention belongs . The term 
“ active agent ” may mean one active agent , or may encom 
pass two or more active . 
[ 0067 ] Reference to positional descriptions , such as 
" upper ” . “ lower ” , “ top ” and “ bottom ” , are to be taken in 
context of the embodiments depicted in the drawings , and 
are not to be taken as limiting the invention to the literal 
interpretation of the term but rather as would be understood 
by the skilled addressee . 
[ 0068 ] Additionally , where the terms “ system ” , " device ” , 
and “ apparatus ” are used in the context of the invention , they 
are to be understood as including reference to any group of 
functionally related or interacting , interrelated , interdepen 
dent or associated components or elements that may be 
located in proximity to , separate from , integrated with , or 
discrete om , each other . 
[ 0069 ] Throughout this specification , unless the context 
requires otherwise , the word “ comprise ” or variations such 
as “ comprises ” or “ comprising ” , will be understood to imply 
the inclusion of a stated integer or group of integers but not 
the exclusion of any other integer or group of integers . 

a 

[ 0044 ] Further features of the present invention are more 
fully described in the following description of several non 
limiting embodiments thereof . This description is included 
solely for the purposes of exemplifying the present inven 
tion . It should not be understood as a restriction on the broad 
summary , disclosure or description of the invention as set 
out above . The description will be made with reference to 
the accompanying drawings in which : 
[ 0045 ] FIG . 1 is an exploded perspective view of a first 
embodiment of a syringe pump according to the invention ; 
[ 0046 ] FIG . 2 is a perspective view of part of the arrange 
ment shown in FIG . 1 ; 
[ 0047 ] FIG . 3 is a perspective view of another part of the 
arrangement shown in FIG . 1 ; 
[ 0048 ] FIG . 4 is an elevational view of the part shown in 
FIG . 2 ; 
[ 0049 ] FIG . 5 is a side view of an actuator forming part of 
the syringe pump ; 
[ 0050 ] FIG . 6 is a perspective view of the actuator ; 
[ 0051 ] FIG . 7 is a perspective view showing a syringe 
being presented to the syringe pump for installation thereon ; 
[ 0052 ] FIG . 8 is a view similar to FIG . 7 , but showing the 
syringe being installed on the syringe pump ; 
[ 0053 ] FIG.9 is a view similar to FIG . 7 , but showing the 
syringe being installed in position on the syringe pump ; 
[ 0054 ] FIG . 10 is a side view of an actuator forming part 
of a second embodiment of a syringe pump according to the 
invention ; 
[ 0055 ] FIG . 11 is a perspective view of the actuator shown 
in FIG . 10 ; 
[ 0056 ] FIG . 12 are Row Control Tubing Charts for an 
infusion volume of 60 ml ; 
[ 0057 ] FIG . 13 is the Row Control Tubing Chart for an 
infusion volume of 60 ml at 13 and 19 hours ; 
[ 0058 ] FIG . 14 is the Row Control Tubing Chart for an 
infusion volume of 60 ml from 5 minutes to 96 hours ; and 
[ 0059 ] FIG . 15 is the Row Control Tubing Chart for an 
infusion volume of 100 ml from 5 minutes to 96 hours . 
[ 0060 ] In the drawings like structures are referred to by 
like numerals throughout the several views . The drawings 
shown are not necessarily to scale , with emphasis instead 
generally being placed upon illustrating the principles of the 
present invention 
[ 0061 ] The figures depict an embodiment of the invention . 
The embodiment illustrates certain configurations ; however , 
it is to be appreciated that the invention can take the form of 
many configurations , as would be obvious to a person skilled 
in the art , whilst still embodying the present invention . 
These configurations are to be considered within the scope 
of this invention . 

a 

DETAILED DESCRIPTION OF THE 
INVENTION 

DESCRIPTION OF EMBODIMENTS 

General 

[ 0062 ] Those skilled in the art will appreciate that the 
invention described herein is susceptible to variations and 
modifications other than those specifically described . The 
invention includes all such variation and modifications . The 
invention also includes all of the steps , features , formula 
tions and compounds referred to or indicated in the speci 
fication , individually or collectively and any and all com 
binations or any two or more of the steps or features . 

[ 0070 ] The present invention provides a device which 
allows a constant flow of a fluid from a syringe . Due to the 
arrangement of the syringe within known infusion systems , 
it is often not possible to routinely obtain a constant flow 
rate , since the centre line of the syringe with respect to the 
pushing force created by the plunger is uneven , leading to 
inaccuracies in the flow rate . 
[ 0071 ] The device of the present invention seeks to 
address this problem by providing an even force to each side 
of the flange of the plunger . 
[ 0072 ] Referring to FIGS . 1 to 6 , there is shown a first 
embodiment of a syringe infusion device according to the 
invention comprising a syringe driving means in the form of 
a pump device 10. The pump device 10 will hereinafter be 
referred to as a syringe pump . 
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[ 0073 ] The syringe pump 10 is operable with a syringe 11 
of known kind , the syringe 11 having a syringe barrel 12 and 
a syringe plunger 13 moveable relative to the syringe barrel 
for discharging fluid from the syringe through discharge 
outlet 14 at the front end of the syringe . The rear end section 
12a of the syringe barrel 12 is provided with a lateral 
protrusion 15 configured for engagement by the fingers of a 
user of the syringe . The lateral protrusion 15 comprises two 
opposed lugs 16 against which the user can locate fingers of 
a hand in which the syringe is being held to restrain the 
syringe barrel while pushing the syringe plunger 13 with the 
thumb of that hand . The rear end section 13a of the syringe 
plunger 13 is provided with a formation 18 which functions 
as a button to receive the thumb of the user . 
[ 0074 ] The syringe pump 10 comprises a body 21 defining 
a housing 22 comprising two housing sections 23 , 24 
adapted to the fitted together . The two housing sections 23 , 
24 are shown in a separated condition in FIG . 1 to reveal the 
internal workings of the syringe pump 10 . 
[ 0075 ] The body 21 comprises an upper section 25 and a 
lower section 26. The upper section 25 incorporates attach 
ment points 27 , such as for example lugs , by means of which 
the syringe pump 10 may be attached to support apparatus 
or suspended from , for example , a lanyard worn by a patient . 
The lower section 26 has a base portion 28 configured to rest 
on a supporting surface such as a table . 
[ 0076 ] The upper section 25 comprises a receptor 31 by 
means of which syringe 11 may be mounted onto the syringe 
pump 10. The receptor 31 is configured as a socket forma 
tion 33 having slots 35 operable in conjunction with the two 
opposed lugs 16 of the syringe 11 to provide a bayonet 
connection 37 therebetween . Specifically , the socket forma 
tion 33 has an entry end 38 configured to receive the lateral 
protrusion 15 on the rear end section of the syringe barrel 12 
when the syringe barrel is in one orientation ( as depicted in 
FIG . 7 ) and into restrain the lateral protrusion 15 against 
withdrawal through the entry end 38 when the syringe barrel 
is rotated out of that particular orientation ( as shown in FIG . 
8 ) . In the arrangement shown , the entry end 38 is configured 
to define a periphery 39 have two opposed end sections 39a 
and two further opposed end sections 39b . The two opposed 
end section 39a facilitate entry of the end section of the 
syringe barrel 12 when the two opposed lugs 16 are in 
registration with the end sections 39a . Further , the slots 35 
are provided adjacent two opposed end section 39b to 
preclude withdrawal of the lateral protrusion 15 from the 
socket formation 33 through the entry end 38 when the 
syringe barrel 12 is in an orientation in which the lugs 16 are 
out of registration with the end sections 39a . 
[ 0077 ] The body 21 defines a cavity 41 in the form of a 
passage 43 which opens at one end onto the socket formation 
33 and which extends downwardly to adjacent the base 27 
at the other end . 
[ 0078 ] An actuator 45 is accommodated within the pas 
sage 43 for movement towards and away from the socket 
formation 33. In the arrangement shown , the actuator 45 
comprises a piston 46 having an upper end face 47 which 
defines a platform for engaging the formation 18 at the end 
of the syringe plunger 13 and driving the syringe plunger 
inwardly with respect to the syringe barrel 12 to discharge 
fluid from the syringe 11 through the discharge outlet 14 . 
[ 0079 ] The piston 46 also has a cylindrical side wall 48 
and a base portion 49. The base portion 49 is configured to 
define two opposed mounting lugs 51 and a web 53 extend 

ing between the lugs at the bottom end section of the piston 
46. The web 53 may function as a bridge spanning the 
underside of the piston to strengthen to the piston . 
[ 0080 ] In the arrangement shown , the piston 46 is at an 
uppermost condition within the passage 43 when adjacent 
the socket formation 33 , and is movable towards and away 
from that uppermost condition . The piston 46 is shown in the 
uppermost condition in FIGS . 1 , 2 and 7 . 
[ 0081 ] A power mechanism 61 is provided for moving the 
piston 46 towards the uppermost condition to effect move 
ment of the syringe plunger 13 relative to the syringe barrel 
12 to discharge fluid from the syringe through discharge 
outlet 14 . 
[ 0082 ] The actuator 45 comprising the piston 46 and the 
power mechanism 61 , together provide a drive mechanism 
for moving the syringe plunger ( 13 ) relative to the syringe 
barrel ( 12 ) to discharge fluid from the syringe 11 . 
[ 0083 ] The power mechanism 61 comprises two spring 
mechanisms 63 disposed on opposed sides of the passage 43 . 
[ 0084 ] The spring mechanisms 63 are operably connected 
to the piston 46 to bias the piston into the uppermost 
condition . The spring mechanisms 63 are adapted to be 
progressively loaded upon movement of the piston 46 away 
from the uppermost condition , whereby the spring mecha 
nisms exert a biasing force on the piston to urge it towards 
the uppermost condition . 
[ 0085 ] In the arrangement shown , each spring mechanism 
63 comprises a reel 64 and a flexible link 65 extending 
between the reel 64 and the piston 46. The flexible link 65 
comprises a web or strip of flexible material 67 which can 
be wound onto and from the reel 64 , with an inner end 
section ( not shown ) of the web or strip 67 attached to the reel 
64 and an outer end section 69 attached to the piston 46. The 
outer end section 69 of the web or strip 67 is attached to a 
respective one of the lugs 51 provided at the bottom end 
section of the piston 46. In the arrangement shown , the outer 
end section 69 of each web or strip 67 is connected to the 
respective lug 51 by way of a fastener 71 such as a screw . 
[ 0086 ] Each spring mechanism 63 further comprises a 
spring ( not shown ) adapted to be tensioned upon winding of 
the reel 64 in one direction , that being the direction corre 
sponding to the web or strip 67 unwinding from the reel . In 
this embodiment , the spring comprises a spring capable of 
delivering a substantially uniform spring force when in a 
loaded condition ; for example , a spring of known kind of the 
type commonly referred to as a watch spring . With this 
arrangement , the spring is tensioned upon movement of the 
piston 46 away from the socket formation 33 , thereby 
loading the respective spring . The loaded spring can then be 
used to urge the piston 46 upwardly towards the socket 
formation 33 , thereby causing the syringe plunger 13 to 
move relative to the syringe barrel 12 and dispense fluid 
from the syringe 11 . 
[ 0087 ] In the arrangement shown , each red 64 is mounted 
on an axle 73 supported between the two housing sections 

24 . 
[ 0088 ] When the piston 46 is in a condition remote from 
the socket formation 33 defined by receptor 31 , the length of 
the section of the passage 43 between the piston end face 47 
and the socket formation 33 is at a maximum condition and 
of a size capable of accommodating the length of the syringe 
plunger 13 withdrawn from the syringe barrel 12 when the 
syringe 11 is in a fully loaded ( full ) condition . In other 
words , the passage 43 can accommodate the syringe plunger 
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13 withdrawn from the syringe barrel 12 , with the formation 
18 at the end of the syringe plunger 13 abutting the piston 
end face 47 and the syringe barrel 12 mounted onto the 
syringe pump 10 by way of the bayonet connection 37 . 
[ 0089 ] In operation , the syringe 11 is filled to the extent 
desired and then arranged to prevent fluid discharging 
through the discharge outlet 14. This may be done in any 
appropriate way ; for example , by fitting a closure to the 
discharge outlet 14 or by installing a delivery line on the 
discharge outlet 14 with a valve , clamp or other flow 
restrictor provided to prevent flow along the delivery line . 
With the discharge outlet 14 so blocked and the syringe 
plunger 13 in an extended condition , the syringe 11 is 
installed on the syringe pump 10. At this stage , the piston 46 
is in the uppermost condition adjacent the socket formation 
33 of the receptor 31. The syringe 11 is presented to the 
syringe pump 10 in the manner shown in FIG . 7 , with the 
rear end section 13a of the syringe plunger 13 leading . The 
extended syringe plunger 13 is inserted into the socket 
formation 33 , with the formation 18 on the rear end section 
13a of the syringe plunger 13 engaging the piston end face 
47. The syringe 11 is then pushed against the spring - biased 
piston 46 , causing the piston to progressively move along 
the passage 43 away from the uppermost condition adjacent 
the socket formation 33. At this stage , the reaction force 
imposed upon the syringe plunger 13 cannot cause the 
syringe plunger to move relative to the syringe barrel 12 
because the fluid contents of the syringe 11 are precluded 
from being expelled through the discharge outlet 14 because 
the latter is blocked against fluid flow . The syringe 11 is 
pushed towards the syringe pump 10 until such time as the 
lateral protrusion 15 on the rear end section 12a of the 
syringe barrel 12 is received in the entry end 38 of the socket 
formation 33 ( with , of course , the syringe 11 being appro 
priately oriented such that the two opposed lugs 16 are in 
registration with the end sections 39a of the entry end 38 ) . 
The syringe 11 is then rotated , as is depicted in FIG . 8 , to 
engage the two opposed lugs 16 with the slots 35 in the 
socket formation 33 , thereby completing the bayonet con 
nection 37. This couples the syringe 11 to the syringe pump 
10 and secured the syringe barrel 12 against movement . At 
this stage , the syringe 11 is installed on the syringe pump 10 
and ready for use , as shown in FIG . 9. In the installation 
process , the piston 46 has been displaced along the passage 
43 away from the uppermost condition , thereby loading the 
spring mechanisms 63. The piston 46 cannot move under the 
influence of the spring mechanisms 63 until such time as the 
discharge outlet 14 of the syringe 11 is unblocked to allow 
fluid to be expelled from the syringe . Once the discharge 
outlet 14 of the syringed is unblocked , the biasing force 
exerted on the piston 46 by the spring mechanisms 63 causes 
the piston to be progressively moved towards the uppermost 
condition in a controlled fashion , thereby operating the 
syringe to deliver fluid at a controlled rate . 
[ 0090 ] Referring to FIGS . 10 and 11 , there is shown an 
actuator forming part of a second embodiment of a syringe 
pump according to the invention . The second embodiment of 
the syringe pump is similar in many respected to the first 
embodiment and similar reference numerals are used to 
denote similar parts . In this second embodiment , the piston 
46 has a base portion 49 configured to define two opposed 
mounting lugs 51 , but there is no web extending between the 
lugs at the bottom end section of the piston as is the case 
with the first embodiment . 

[ 0091 ] The pump device 10 may provide a means to pump 
a fluid into a patient in a controlled manner . For example , the 
fluid may be a parenteral infusion of a drug or medicament . 
The pump device 10 does not require a motor ; rather , it uses 
stored spring energy . 
[ 0092 ] Accordingly , the pump device 10 may provide a 
syringe infusion device . 
[ 0093 ] The syringe infusion device may allow for a con 
stant safe pressure of fluid delivery . The syringe may be a 60 
ml syringe , in which case the fluid may be delivered at a 
pressure of 13.5 psi . 
[ 0094 ] With the syringe infusion device , it is possible to 
achieve commonly required flow rates for the administration 
of a fluid to a patient . For example , the charts in FIGS . 12 
to 15 set out the parameters to determine the flow rate of a 
Row Control Tubing ( FCT ) for an infusion volume of either 
60 ml or 100 ml . 
[ 0095 ] The substance contained within the syringe is pref 
erably a fluid . The fluid may be any fluid , including water , 
saline , a drug suspension , therapeutic solution or suspen 
sion , antibiotics , chemotherapeutics , pain management 
drugs or other therapeutics substances known to a person 
skilled in the art . The fluid may comprise a fluid for 
therapeutic administration to a patient . 
[ 0096 ] The syringe infusion device may constitute part of 
a syringe infusion system . 
[ 0097 ] The syringe infusion system may be portable , 
allowing for infusion of a fluid over a short or prolonged 
period of time . For example , the syringe infusion system 
may be calibrated by a physician or nurse to infuse an 
amount of fluid over a pre - determined period of time . The 
period of time may be one hour or more depending on the 
nature of the fluid to be administered . 
[ 0098 ] An advantage of the syringe infusion system is that 
there is no need to adjust any external switches . For 
example , when a syringe full of fluid is connected to flow 
tubing the syringe insertion into the pump bayonette fitting 
activates the pump with no need for external controls , such 
as a switch . This eliminates errors during operation . 
[ 0099 ] Accordingly , and as discussed above , the present 
invention also provides an infusion system . The infusion 
system may comprise calibrated tubing with or without the 
use of a pump device ( such as a syringe pump 10 ) . Where 
there is a pump device , the latter preferably comprises a 
pump device according to the present invention , such as for 
example a syringe pump 10. However , the infusion system 
need not necessarily feature a syringe driving means in the 
form of syringe pump 10 ; it may feature any other appro 
priate form of syringe driving means . 
[ 0100 ] One infusion system of the present invention com 
prises a syringe driving means that maintains a constant 
pressure within a syringe ( for example a pressure of 500 
mmHg in 60 ml syringe or 300 mmHg pressure in a 100 
ml syringe ( + -20 % mmHg ) ) and tubing with viscosity 
corrections for various antibiotic concentrations . The tubing 
is calibrated to restrict the flow of fluid thereby delivering 
the ideal profile of antibiotic to maximise the concentration 
of antibiotic above the mean inhibitory concentration ( MIC ) 
of the antibiotic to a patient in need thereof . The desirable 
flow rate also protects the integrity of the veins . The infusion 
system of the present invention may be used in the hospital 
setting or in the home environment for peripheral line , 
peripheral inserted central catheter ( PICC ) or central line 
antibiotic delivery . 
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[ 0101 ] When used for peripheral line infusions , a delivery 
over one hour with a reusable line ( tubing ) incorporating a 
swabable valve and air removing filter allows for up to 11 
separate one hour infusions utilizing separate syringes con 
taining a 60 ml dose each . Each of the syringes containing 
its dose may be attached to the same tubing and with 
appropriate spacing between each infusion . For example , it 
is possible to delivery three separate infusions of the anti 
biotic cephalosporin and eight separate infusions of an 
antibiotic such as fluocloxacillin . This allows for the use of 
a dilute solution for each separate dose and thus maintaining 
a high antibiotic serum level , with maximum interval of 
eight hours with the three doses of cephalosporin's and a 
maximum interval of two hours between the substance being 
delivered over eight infusions per day . 
[ 0102 ] For the Central Line and V set modified peripheral 
inserted central catheter ( PICC ) lines minimal time , and no 
contact between antibiotic mixtures occurs with a 13 hour 
delivery system delivering all of the antibiotic within the 24 
hour period even when up to 8 g of powered antibiotic was 
delivered in a 24 hour period . When less than 3 g of powered 
antibiotic was delivered over a 24 hour period a 19 hour set 
corrected the flow to insure this was delivered over the 24 
hour period . The critical V set modification to the PICC lines 
insured each antibiotic reached the end of the end of the leur 
lock fitting connected to a peripheral line or a PICC line if 
two antibiotics were being delivered at the same time so as 
to guarantee no contact time until the entered the PICC line 
or IV cannula sitting in the patients vein . 
[ 0103 ] FIGS . 12 to 15 set out the information required for 
calibrating the tubing , based on the predetermined infusion 
time and rate . The tubing is referred to as Row Control 
Tubing ( FCT ) . FIGS . 12 to 14 provide information for the 
flow rate of an infusion volume of 60 mL FIG . 15 provides 
information on FCT for an infusion volume of 100 mL From 
these tables it is possible to calculate the required diameter 
and length of tubing to administer a 60 ml or 100 ml volume 
of antibiotic to a patient , depending on the viscosity of the 
antibiotic solution . 
[ 0104 ] A new packaging system is described which allows 
antibiotics and other drugs packed in ampoules or bottles to 
be delivered with tubing that connects the drug when placed 
in a standard commercially available syringe through tubing 
that is corrected for viscosity to insure accurate delivery of 
the drug every time using a syringe drive mechanism that is 
reusable and also allows that new syringe drive mechanism 
in other applications described herein . 
[ 0105 ] The invention further provides a new antibiotic or 
other drug packaging system whereby a powered or non 
powered drug is supplied in a container ( bag or box ) with a 
length of tubing measuring 1 cm to 300 cm in length , where 1 
the tubing is calibrated to automatically deliver the contents 
of the ampoule that is supplied in the same packaging at the 
manufacturer's prescribed rate with the flow resistance in 
the tubing adjusted to the viscosity for a 60 or 100 ml ( or 
other ) syringe that attaches through a bayonet fitting , to a 
pump device operable with a syringe , having a barrel and a 
plunger , the syringe pump being operable to cause relative 
movement between the syringe and the plunger and the 
syringe barrel for discharging fluid from the syringe , the 
syringe pump comprising a portion adapted to engage the 
syringe barrel to discharge fluid from the syringe , the drive 
mechanism comprising an actuator adapted to engage the 
plunger and a power mechanism for moving the actuator 

adapted to engage the plunger and a power mechanism for 
moving the actuator through the action of two compression 
force springs or watch springs producing parallel forces 
moving the actuator to effect movement of the syringe 
plunger relative to the barrel and so allow just the addition 
of a length of tubing to deliver the software ( viscosity and 
resistance adjusted tubing ) to automatically deliver the drug 
in exactly the right time when connected to a standard 
commercially syringe supplied off the shelf . 
[ 0106 ] In another embodiment of the invention , there is 
provided a reusable tubing set with a valve that can be 
swabbed to remove bacteria , that is permanently attached at 
the end of tubing designed to control the flow rate of 
antibiotic and along the line an air removing filter protects 
the patient from clumsy operators who might accidently add 
aft to the line with a result that a single tube can control the 
rate of drug delivery for a syringe attached to the drive 
mechanism described above and that tube may be attached 
and reattached to a series of syringes over a 72 hour period 
or longer . 
[ 0107 ] Furthermore , the present invention provides an 
infusion system where two separate lines targeting delivery 
of water from a syringe over 13 hours ( + -30 % ) and a line 
designed to deliver over 18-19 hours ( + -30 % ) allows deliv 
ery of 3 g or less of powered antibiotic in less than 24 hours 
through the 18-19 hour tubing and 3-10 grams of antibiotic 
delivered through the 18-19 hour tubing in less than 24 hours 
with an infusion system comprising a syringe driving means 
that maintains a constant pressure through the parallel 
compression force springs or watch springs within the 
syringe with resistance and visit adjustment to control 
desired delivery rate . 
[ 0108 ] In another embodiment of the present invention 
there is provided a reusable tubing with a delivery rate of 
5-200 minutes for an antibiotic or a drug . Delivery may be 
selected as a practical reusable set that includes the swabable 
valve and air removing filter allowing a series of antibiotics 
that may be different to be delivered through the same line 
and using the same drive mechanism . In addition , multiple 
filled syringes may be used that have been prefilled and sent 
to the ward or home . 

[ 0109 ] In one embodiment of the invention , the infusion 
lines may be adapted to provide patient controlled analgesia 
with or without a background infusion where a segment of 
resistance tubing controls the rate of filling of a patient 
controlled dose cavity , which has a high pressure activated 
valve down line to the patient dose cavity and may have a 
segment of tubing that is proximal to the patient dose cavity 
and connected beyond the high pressure valve so that patient 
activation causes a flush beyond the high pressure valve and 
the segment allowing flow past the valve allows a continu 
ous flow of analgesia as a background infusion when 
included in the system . 
[ 0110 ] In one further embodiment of the present invention 
there is provided an adaptation of the system to provide a 
single line or series of lines which may be connected to a 
female leur lock adaptor so that each line controlled the flow 
of viscous or non - viscous fluids designed to give subcuta 
neous delivery of a potentially irritant subcutaneous drugs to 
multiple sites , where the resistance to flow was built or 
designed into each separate tubing segment . 

a 



US 2021/0369951 A1 Dec. 2 , 2021 
7 

EXAMPLES [ 0118 ] Once the syringe pump 10 commences the con 
trolled flow of the solution from the syringe 11 , it is possible 
for the syringe pump to be carried around . In one example , 
the syringe pump has a number of hooks ( such as attachment 
points 27 ) on the exterior surface for attaching a lanyard so 
that the syringe pump can be hung around the patient's neck 
or hung on a stand . In another example , the syringe pump 
can be placed in a bag or even in the hood on the back of the 
patient's jacket . Thus , the pump device is portable . 
[ 0119 ] At the end of the infusion , the patient or nursing 
staff can remove the syringe together with the syringe pump . 
If further drugs are required to be administered , the above 
process can be repeated . 

a 

Example 1 : Administration of a Therapeutic Agent 
Using a Pump Device 

[ 0111 ] The following example describes the administra 
tion of an antibiotic solution to a patient in need thereof 
using the pump device of the present invention . The anti 
biotic is administered in a total volume of 60 ml , using a 60 
ml syringe . In one example , the syringe is purchased from B 
Baun and Becton Dickinson ( BD ) . When a 100 ml syringe 
is used , the syringe is supplied from JMS . 
[ 0112 ] The antibiotic solution to be delivered to the patient 
is prepared using methods known in the art . In this example , 
the antibiotic is in powdered form and is made up to the 
required volume in accordance with the manufacturer's 
instructions . For example , 3 g of cephalosporin was made up 
in 60 ml of water . 
[ 0113 ] A 60 ml syringe was attached to the vessel con 
taining the antibiotic solution and loaded by withdrawing the 
plunger of the syringe from within the syringe barrel in order 
to fill the syringe with the solution . Once the total volume of 
the antibiotic solution is loaded into the barrel , the syringe 
can then be connected to the cannula or suitable tubing 
system designed to administer the antibiotic to the patient . It 
is important that the free end of the tubing ( i.e. the end of the 
tubing not connected to the syringe ) is dosed to maintain the 
pressure within the syringe barrel . In this example , the 
pressure to be achieved within the syringe is 500 mm / Hg 
once attached to the pump device . 
[ 0114 ] The syringe is then held orientating the outlet end 
facing upwards . The plunger flange is placed within the 
receiving portion of the body of the pump device . Preferably , 
the pump device is placed on a solid flat surface . Alterna 
tively , the pump device may be secured in a stand that has 
been designed to assist with placing the syringe into the 
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pump device . 
[ 0115 ] Once the pump device is stable on a flat solid 
surface and the syringe , with the plunger end positioned on 
the top face of the piston ( i.e. the receiving portion of the 
body of the pump device ) , the syringe is forced downwards 
against the top of the piston . Pressure by hand is applied to 
force the piston into the body of the device so that the 
syringe flange can be twisted into the bayonet receiving 
portion , locking the barrel and therefore the syringe in place . 
The syringe plunger is forced into the body of the pump 
device , forcing the piston downwards towards the distal end 
of the pump device . 
[ 0116 ] As the piston moves downwards into the chamber 
of the pump device , the compression force springs posi 
tioned on either side of the piston stretch and the piston 
moves downwards . The syringe is now positioned within the 
pump device ready for use . 
[ 0117 ] The tubing attached to the syringe outlet 14 is then 
attached to a cannula or other appropriate system already in 
place on the patient's vein . For example , the tubing or 
cannula that is attached to the patient is swabbed with 
alcohol , the cap on place on the tubing attached to the 
syringe is removed and the syringe is quickly attached to the 
patient . Once the cap is removed from the end of the tubing 
secured to the syringe , the pumping device immediately 
forces the fluid from the syringe barrel . As mentioned , the 
fluid will flow at a pressure of 500 mm / Hg . It is possible to 
further control the flow rate of the fluid from the syringe by 
adjusting the length and diameter of the tubing . 

Example 2 : Single Use Infusion Tubing 
[ 0120 ] Over 50 different antibiotic drugs were investi 
gated and it was found that the common dosage is either 1 
to 3 g per day in a 60 ml volume or 3 to 8 g per day in a 
similar volume . As the amount of antibiotic in the solution 
increases , so does the viscosity of the solution . It has been 
discovered that these doses can be accurately administered 
to a patient without the need for expensive pump systems or 
by nursing staff by the use of tubing calibrated to take into 
account the flow rate and duration of time for administering 
the antibiotic solution . 
[ 0121 ] In this example , the patient to be treated requires a 
dose of antibiotics to be administered in accordance with the 
manufacturer's instructions and / or a general practitioner's 
instructions . For example , the patient is administered 1 g of 
cephalosporin in a total volume of 60 ml . The manufactur 
er's instructions will indicate the required volume , amount 
of antibiotic and the length of time that the antibiotic is 
administered . 
[ 0122 ] Presently , this is achieved by the nursing staff 
reviewing manufacturer's tables for each product and enter 
ing the required information into an electronic pump to 
pre - set the correct conditions for flow rate and volume . The 
antibiotic is made up to the required volume and then the 
vessel containing the antibiotic solution is placed into the 
electronic device , the information for flow rate , and duration 
of dose time is entered . This is often time consuming and has 
an error associated with the data entry process ( human 
error ) . 
[ 0123 ] In this example of the present invention , there is no 
requirement for tables of information or an electronic pump 
that requires calibrating . Rather , the antibiotic is made up in 
solution and the vessel containing the antibiotic solution is 
attached to the end of a pre - calibrated tubing . 
[ 0124 ] The tubing has been calibrated to take into account 
the viscosity of the antibiotic solution and the desired time 
for administration . The appropriate tubing is packed with the 
antibiotic to be administered . 
[ 0125 ] In this example , the antibiotic is 1 g of cepha 
losporin to be made up to 60 ml with a suitable solvent . The 
viscosity of this solution is measured and the tubing cali 
brated to a length and diameter that will administer the total 
dose of the antibiotic in 1 hour . 
[ 0126 ] Thus , in this example , the kit comprises an 
ampoule of 1 g of cephalosporin and a calibrated tube of 
length and diameter to administer 1 g of cephalosporin in 1 
hour in accordance with the manufacturer's instructions . 
[ 0127 ] The single use tubing may be used in combination 
with a pump device of the present invention , which allows 
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for a pressure of 500 mmHg . Alternatively , the tubing can be 
used with another suitable pump known in the art . 

Example 3 : Peripheral Line Infusions for Up to 3 
to 4 Hours 

[ 0128 ] In this example , the infusion system comprises a 
length of tubing that has been calibrated to administer 3 g of 
an antibiotic in 3 hours . The tubing has a proximal end and 
a distal end . One end of the tubing ( proximal end ) has a 
valve , which can be swabbed in order to reduce the risk of 
infection . Along the tubing an air filter may be positioned , if 
necessary . The air filter compensates for any air that has 
been accidentally introduced into the tubing during loading 
of the antibiotic into the tubing . The distal end of the tubing 
is then connected to the patient . 
[ 0129 ] The proximal end of the tubing may be connected 
to a vessel containing the antibiotic solution . The valve is in 
the closed position , preventing flow of the solution along the 
tubing . Once the valve is opened , the solution will flow 
along the tubing which has been calibrated ( via the length of 
tubing and the diameter ) to allow the solution to flow into 
the patient at a pre - determined flow rate . 
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Example 4 : Peripheral Line Infusions for Up to 24 
Hours 

a [ 0130 ] One disadvantage of commonly used methods for 
administering antibiotics via intravenous infusion is the 
inability to maintain a minimum inhibitory concentration 
( MC ) of the antibiotic in the patient's blood . That is , the 
antibiotic solution is infused over short periods of time , 
resulting in peaks and lows of the antibiotic in the blood . The 
present invention aims at increasing the MIC to ensure that 
a constant level of antibiotic is maintained in the blood 
system . For example , the tubing can be calibrated to ensure 
that the antibiotic is administered over a prolonged period of 
time . 
[ 0131 ] For volumes of 60 ml or 100 ml the antibiotic 
solution should be administered at pressures less than 500 
mm / Hg and preferably 300 mm / Hg , in order to maintain the 
integrity of the vein receiving the infusion . This is the first 
time that it has been possible to administer a volume of 60 
ml or 100 ml via a tubing and portal pump that is not 
electronically controlled . 
[ 0132 ] Thus , the calibrated tubing and the pump device of 
the present invention are used in combination to provide a 
pre - determined and constant flow rate of antibiotic to the 
patient over a pre - determined period of time . 
[ 0133 ] It is also possible to use the tubing in combination 
with a V set . 

present invention , and then confirm at five ( 5 ) minutes after 
the bolus dose cavity fills that no fluid travelled beyond the 
high pressure valve . This instruction involves the user in the 
quality assurance of the most critical safety element in the 
system at the time of priming their system . This principal of 
involving the pharmacist or doctor or nurse in checking the 
safety of the system also adds a unique method of risk 
control . 
[ 0136 ] The following provides examples of further tubing 
sets that are specific to the 60 and 100 ml the pump device 
of the present invention . 
[ 0137 ] Although there are four sets which the following 
examples describe , these sets use the 60 ml the pump device 
of the present invention : as an example . 
[ 0138 ] Intravenous PCA set for 0.5 ml bolus dose with a 
5 minute fill time and no background infusion . 
[ 0139 ] The set contains a female leur lock fitting which 
attaches to the outlet of the 60 ml BD syringe ( or other 
approved brands ) . The female leur lock fitting connects with 
a segment of tubing calibrated to control the flow of fluid , 
wherein the tubing is calibrated to deliver a volume of 0.5 
mls in 5 minutes . In this example the tubing is 40 cm in 
length . 
[ 0140 ] In this example a one way valve that opens at a low 
pressure ( below 500 mmHg ) controls the fluid flow to the 
next segment . This segment is connected to a Y or T shaped 
limb where one of the limbs fills a 0.5 ml cavity that can 
easily be pressed on after it fills and the other connects to a 
spring loaded valve with an opening pressure as high as 
2000 mmHg . ( This valve preferably has an opening pressure 
significantly above the pressure generated by the pump 
device of the present invention ) . 
[ 0141 ] Because of the high opening pressure no flow 
beyond the valve will occur unless pressure is applied to the 
0.5 ml cavity . The cavity must be constructed of a material 
that limits the filling to a fixed volume such as 0.5 mls and 
allows pressure applied to the cavity to easily generate a 
pressure above the 2000 mmHg pressure to open the high 
pressure valve that stops the flow of the fluid ( the cavity may 
be shaped as a balloon shape or a syringe shape where the 
syringe fills to 0.5 ml only ) . 
[ 0142 ] The fluid flows beyond the high pressure valve in 
this example to the patient over a typical length of 60 cm and 
preferably but not necessarily goes through an aft removing 
filter . The final component in this system is a male leur lock 
that connects to the patients IV fittings . 
[ 0143 ] This product then fills a 0.5 ml cavity over a 5 
minute period and has no flow unless the cavity is pressed 
by the patient with a pressure great enough to open the high 
pressure spring controlled valve . In this way the world's first 
PCA system that involves just a length of tubing with valves 
and a cavity that can be pressed on becomes the world's 
most cost effective patient controlled analgesia systems . The 
tubing system can be used with standard 60 ml syringe and 
the 60 ml the pump device of the present invention available 
in hospital wards and will allow these low cost PCA's to be 
used . 
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Example 5 
[ 0134 ] Currently there are no PCA pump systems on the 
market which involve a set with no reservoir cavity and no 
aspiration or driving system as part of the set . The sets as 
described below aim to achieve a low cost product for PCA 
sets . The version descried below comprising the spring in 
the patient dose bolus cavity could function with their 60 ml 
syringe attached where no pump device of the present 
invention , or other pump device . It is recommended that a 
reusable security box to be used with these PCA devices is 
also supplied to enhance safe use . 
[ 0135 ] In the QA assurance of the set , the patient would be 
asked to attach the set to the 60 ml pump device of the 

Example 6 
[ 0144 ] With the PCA version that requires a background 
infusion rate , a limb that is above the bolus dose cavity 
bypasses the high pressure vale so that the set always gives 
a constant flow such as 1 ml per hour . This set would 
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therefore give a background infusion of 1 ml per hour but 
with 12 presses per hour could deliver a maximum of a total 
of 7 mls per hour . 

Example 7 : Epidural PCA Version of the Pump 
[ 0145 ] In the epidural version of the pump a continuous 
background infusion of 5 mls an hour could easily be 
delivered with the same design . For the epidural bolus 
version a typical filling of 4 ml would occur over 15 minutes . 

[ 0153 ] A kit is provided that contains a syringe , tubing and 
the syringe infusion device . A syringe ( 60 or 100 ml ) is filled 
with the required fluid . For example , the fluid is a solution 
of naltrexone in saline . The plunger of the syringe is pushed 
into the barrel of the syringe to remove all aft from the 
syringe , as in normal practice . The appropriate tubing is 
attached to the end of the syringe as is known in the art . The 
distal end of the tube is then attached to the appropriate 
cannula or other suitable device . 
[ 0154 ] The syringe is then placed into the syringe infusion 
device so that the syringe is resting in the depression on the 
interior surface of the syringe mounting portion . Pressure is 
forced onto the plunger to ensure the syringe is primed ready 
to go . 
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Example 8 : Tubing Sets for Infusion Systems 
[ 0146 ] The following tubing systems may be used in 
conjunction with the pump device of the present invention . 
[ 0147 ] This set contains a female cur lock fitting which 
attaches to the 60 ml BD syringe ( or other approved brands ) . 
The female cur lock fitting connects with a segment of 
tubing which controls the flow of fluid to a volume of 0.5 
mls in 5 minutes and for this example , the tubing is 40 cm 
in length . In this example , a one way valve that opens at a 
low pressure ( below 500 mmHg ) controls the fluid flow to 
the next segment . This segment is connected to a Y or T 
shaped limb where one of the limbs fills a 0.5 ml cavity that 
can easily be pressed on after it fills and the other connects 
to a spring loaded valve with an opening pressure as high as 
2000 mm Hg . Preferably , the valve has an opening pressure 
significantly above the pressure generated by the a pump 
device , such as the pump device of the present invention . 
[ 0148 ] Because of the high opening pressure no flow 
beyond the valve will occur unless pressure is applied to the 
0.5 ml cavity . The cavity must be constructed of a material 
that limits the filling to a fixed volume such as 0.5 mls and 
allows pressure applied to the cavity to easily generate a 
pressure above the 2000 mmHg pressure to open the high 
pressure valve that stops the fluid flow . For example , the 
cavity may be shaped as a balloon shape or a syringe shape 
where the syringe fills to 0.5 ml only ) . 
[ 0149 ] In this example , the fluid flows beyond the high 
pressure valve into the patient over a typical length of tubing 
of 60 cm and preferably ( but not necessarily ) goes through 
an aft removing filter . The final component in this system is 
a male leur lock that connects to the patients IV fittings . 
[ 0150 ] This product then fills a 0.5 ml cavity over a 5 
minute period and has no flow unless the cavity is pressed 
by the patient with a pressure great enough to open the high 
pressure spring controlled valve . In this way this is the first 
PCA system that involves just a length of tubing with valves 
and a cavity that can be pressed on becomes a more cost 
effective patient controlled analgesia systems . The standard 
60 ml syringe and a 60 ml pump device will be available in 
hospital wards and will allow these low cost PCA's to be 
used . 
[ 0151 ] In a second example of the PCA version where 
there is needed a background infusion rate , a limb that is 
above the bolus dose cavity bypasses the high pressure valve 
so that the set always gives a constant flow such as 1 ml per 
hour . This set would therefore give a background infusion of 
1 ml per hour but with 12 presses per hour could deliver a 
maximum of a total of 7 mls per hour . 
[ 0152 ] In a further example , the epidural version of the 
pump device delivers a continuous background infusion of 
5 mls an hour , easily delivering with the same design as 
described above . For the epidural bolus version a typical 
filling of 4 ml would be possible over 15 minutes . 

[ 0155 ] Once infusion of the fluid is completed , the syringe 
may be removed from the syringe infusion device . 

1. - 23 . ( canceled ) 
24. An infusion system comprising a syringe driving 

means operable to maintain a constant pressure within a 
nge , and tubing with viscosity corrections for various 

antibiotic concentrations . 
25. The infusion system according to claim 24 , wherein 

the tubing is calibrated to restrict the flow of fluid thereby 
delivering a selected profile of antibiotic 

26. The infusion system according to claim 24 , wherein 
the tubing is calibrated to restrict the flow of fluid thereby 
delivering the ideal profile of antibiotic to maximise the 
concentration of antibiotic above the mean inhibitory con 
centration ( MIC ) of the antibiotic to a patient in need 
thereof . 

27. A kit comprising a syringe , a syringe driving means 
and tubing calibrated for delivering a pre - determined 
amount of an antibiotic in a pre - determined time period . 

28. The kit according to claim 27 , wherein the tubing is 
calibrated for use with an antibiotic solution is also provided 
by the present invention . 

29. The kit according to claim 27 , wherein the syringe 
driving means comprises a pump device . 

30. The kit according to claim 29 , wherein the pump 
device comprises a pump device operable with a syringe 
having a barrel and a plunger , the pump device being 
operable to cause relative movement between the syringe 
plunger and the syringe barrel for discharging fluid from the 
syringe , the pump device comprising a portion adapted to 
engage the syringe barrel , and a drive mechanism for 
moving the syringe plunger relative to the barrel to discharge 
fluid from the syringe , the drive mechanism comprising ( 1 ) 
a piston adapted for guided movement along a path , con 
figured to stay outside the barrel during the relative move 
ment between the plunger and the barrel and having a 
cylindrical side wall , and ( 2 ) a power mechanism for moving 
the piston to effect movement of the syringe plunger relative 
to the barrel , wherein the power mechanism comprises two 
spring mechanisms operable to exert a spring force on the 
piston , 

wherein each spring mechanism comprises a reel and a 
flexible link , the flexible link having a proximal end 
attached to the reel and a distal end directly attached to 
the piston , 

wherein the flexible link is windable onto and from the 
reel , 

wherein each reel is mounted on an axle supported 
between two housing sections of the pump device ; and 

a 

a 
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wherein the piston comprises a base portion and an upper 
end face , the base portion is configured to define two 
opposing mounting lugs each directly attached to one 
distal end of one flexible link and a web functioning as 
a bridge extending between the lugs and the upper end 
face of the piston is adapted to directly engage the 
plunger . 

31. An infusion system comprising a syringe driving 
means operable to maintain a constant pressure within a 
syringe , and tubing with viscosity corrections for various 
antibiotic concentrations , wherein the tubing has been cali 
brated according to the information in FIGS . 12 to 15 . 


