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CLAIMS

1. A syringe pump for administering an agent to a patient wherein the syringe pump
comprises:

a housing;

a lead screw;

a sliding block assembly, said sliding block assembly comprising a cam, a cam
projection fixedly coupled to the cam, and a threaded portion capable of engaging and
disengaging from said lead screw, said threaded portion configured to be actuated between
engagement and disengagement on the lead screw via rotation of the cam and cam
projection.

2. The syringe pump of claim 1, wherein the sliding block assembly comprises a slot
with a straight expanse and an arcuate expanse.

3. The syringe pump of claim 2, wherein the cam is configured such that rotation of
the cam causes the cam projection to move within the slot and wherein as the cam
projection moves within the straight expanse of the slot, the threaded portion is configured
to be actuated between engagement and disengagement with the lead screw.

4. The syringe pump of claim 3, wherein the syringe pump further comprises; a
clamping means configured for clamping any of a range of plunger flange sizes.

5. The syringe pump of claim 4, wherein the cam projection is configured such that it
does not enter the straight expanse of the slot until the largest of the range of plunger
flange sizes has been released by the means configured for clamping any of a range of
plunger flange sizes.

6. The syringe pump of claim 1, wherein the syringe pump further comprises; a
plunger head assembly coupled to said sliding block and operative to drive a plunger of a
syringe into a barrel of said syringe; and a plunger tube coupling the plunger head
assembly to the sliding block.

7. The syringe pump of claim 6, wherein the plunger tube performs at least one or
more additional function from a list consisting of: a bushing support for at least one
rotating shaft, a channel for electrical conduits to and from the plunger head assembly, and
a channel for data transmission conduits to and from the plunger head assembly.

8. The syringe pump of claim 1, wherein the syringe pump further comprises a barrel
flange clip, said barrel flange clip configured to retain a barrel flange of a syringe.

9. The syringe pump of claim 8, wherein the barrel flange clip comprises a means of
detecting the presence of a barrel flange, said means of detecting the presence of a barrel
flange comprising an optical sensor and a light source, said light source obscured in the
presence of said barrel flange.
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10. The syringe pump of claim 1, wherein the location of the cam of the sliding block
assembly is adjustable such that a user is capable of optimizing engagement of the
threaded portion on the lead screw.

11. The syringe pump of claim 1, wherein the sliding block assembly further
comprises at least one bias member, said at least one bias member configured to bias the
threaded portion to one of an engaged position on the lead screw and a disengaged
position on the lead screw.

12. A syringe pump for administering an agent to a patient wherein the syringe pump
comprises:

a housing;

a lead screw;

a sliding block assembly, said sliding block assembly comprising a threaded
section configured for engaging and disengaging from the lead screw;

a plunger head assembly coupled to said sliding block and operative to drive a
plunger of a syringe into a barrel of said syringe;

a clamping means configured for clamping any of a range of plunger flange sizes,
said means configured for clamping any of a range of plunger flange sizes comprising at
least a first plunger flange clamp jaw and a second plunger flange clamp jaw, the first and
second plunger flange clamp jaws configured to be actuated from a first position to a
position in which at least one point of each of the first and second plunger flange clamp
jaws abut an edge of the plunger flange forcing the plunger flange against the plunger
head assembly and acting as an anti-siphon mechanism.

13. The syringe pump of claim 12, wherein the means configured for clamping any of
a range of plunger flange sizes comprises;

a cam;

at least one cam follower;

at least one bias member, said bias member biasing said means configured for
clamping any of a range of plunger flange sizes toward a first position; and

wherein movement of the at least one cam follower along the cam overcomes the
bias member and allows the means configured for clamping any of a range of plunger
flange sizes to move toward a second position.

14. The syringe pump of claim 13, wherein the cam, at least one cam follower, and at
least one bias member are coupled to a rotatable shaft, said cam not rotatable with said
shaft but displaceable along an axial dimension of said shaft, said at least one cam
follower fixedly coupled to said shaft and rotatable with said shaft, and wherein rotation of
said shaft causes movement of the at least one cam follower along said cam thereby
displacing the cam along the axial dimension of said shaft.
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15. The syringe pump of claim 13, wherein the bias member automatically returns the
means configured for clamping any range of plunger flange sizes to the first position in the
absence of a force sufficient to overcome the bias member.

16. The syringe pump of claim 13, wherein the cam comprises at least one detent, each
of the at least one detent being reached by one of the at least one cam followers when the
means configured for clamping any range of plunger flange sizes has been allowed to
move to the second position.

17. The syringe pump of claim 12, wherein the plunger head assembly further
comprises a pressure sensor for monitoring the pressure of the agent being dispensed from
the syringe.

18. The syringe pump of claim 17, wherein the plunger flange of the syringe is held
against the pressure sensor by the means configured for clamping any range of plunger
flange sizes.

19. The syringe pump of claim 12, wherein the syringe pump further comprises a
barrel flange clip, said barrel flange clip configured to retain a barrel flange of the syringe.

20. The syringe pump of claim 19, wherein the barrel flange clip comprises a means of
detecting the presence of a barrel flange, said means of detecting the presence of a barrel
flange comprising an optical sensor and a light source, said light source obscured in the
presence of said barrel flange.

21. A syringe pump for administering an agent to a patient wherein the syringe pump
comprises;

a housing;

a lead screw;

a sliding block assembly, said sliding block assembly comprising a threaded
section configured for engagement and disengagement with said lead screw and movable
along said lead screw;

a plunger head assembly coupled to said sliding block assembly and operative to
drive a plunger of a syringe into a barrel of said syringe;

a clamping means configured for clamping any of a range of plunger flange sizes;

a means of monitoring the clamping means, the means of monitoring the clamping
means capable of generating data to determine at least one characteristic of the clamped
syringe.

22. The syringe pump of claim 21, wherein the means of monitoring the clamping
means is a potentiometer.

23. The syringe pump of claim 21, wherein the data generated by the means of
monitoring the clamping means is evaluated by referencing said data against a database.
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24. The syringe pump of claim 21, wherein the data generated by the means of
monitoring the clamping means is evaluated by referencing said data against a database
and data generated by at least one other sensor.

25. The syringe pump of claim 21, wherein the clamping means comprises;

a cam;

at least one cam follower;

at least one bias member, said bias member biasing said clamping means toward a
first position; and

wherein movement of the at least one cam follower along the cam overcomes the
bias member and allows the clamping means to move toward a second position.

26. The syringe pump of claim 25, wherein the cam, at least one cam follower, and at
least one bias member are coupled to a rotatable shaft, said cam not rotatable with said
shaft but displaceable along an axial dimension of said shaft, said at least one cam
follower fixedly coupled to said shaft and rotatable with said shaft, and wherein rotation of
said shaft causes movement of the at least one cam follower along said cam displacing the
cam along the axial dimension of said shaft.

27. The syringe pump of claim 25, wherein the bias member automatically returns the
clamping means to the first position in the absence of a force sufficient to overcome the
bias member.

28. The syringe pump of claim 25, wherein the cam comprises at least one detent, each
of said at least one detent being reached by one of the at least one cam followers when the
means for clamping any range of plunger flange sizes has been allowed to move to the
second position.

29. The syringe pump of claim 21, wherein the plunger head assembly further
comprises a pressure sensor for monitoring the pressure of the agent being dispensed from
the syringe.

30. The syringe pump of claim 29, wherein a plunger flange of the syringe is held
against the pressure sensor by the clamping means.

31. The syringe pump of claim 30, wherein the barrel flange clip comprises a means of
detecting the presence of a barrel flange, said means of detecting the presence of said
barrel flange comprising an optical sensor and a light source, said light source obscured in
the presence of said barrel flange.

32. A syringe pump for administering an agent to a patient wherein the syringe pump
comprises;

a housing;

a lead screw;
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a plunger head assembly operatively coupled to drive a plunger of a syringe into
the barrel of a syringe with rotation of said lead screw;

at least one set of redundant sensors, the redundant sensors configured such that if
part of a set of redundant sensors is compromised, the syringe pump is configured to
function in a fail operative mode for at least the duration of a therapy, a set of the at least
one set of redundant sensors monitoring the volume being infused.

33. A syringe pump for administering an agent to a patient wherein the syringe pump
comprises;

a housing;

a syringe barrel holder movable between a first position and a second position, said
syringe barrel holder biased by a bias member to one of the first position and the second
position;

a syringe barrel contacting member, said barrel contacting member coupled to said
syringe barrel holder and configured to hold the syringe in place on the housing; a detector
capable of sensing the position of the syringe barrel holder and generating position data
based on the position of the syringe barrel holder; and

wherein when a syringe is in place on said housing said syringe barrel holder is
biased such that the syringe is held in place on said housing, the position data generated by
said detector indicative of at least one characteristic of the syringe and evaluated to
determine said characteristic.

34. The syringe pump of claim 33, wherein the detector is a linear potentiometer.

35. The syringe pump of claim 33, wherein the detector is a magnetic linear position
sensor.

36. The syringe pump of claim 33, wherein the syringe barrel holder is configured to
be locked in at least one of the first position and second position.

37. The syringe pump of claim 33, wherein the bias member causes the syringe barrel
holder to automatically adjust to the size of the syringe.

38. The syringe pump of claim 33, wherein the position data generated by the detector
is referenced against a database to determine the at least one characteristic of the syringe.

39. The syringe pump of claim 33, wherein the position data generated by the detector
is referenced against a database and data from at least one other sensor to determine the at
least one characteristic of the syringe.

40. A method of administering an agent to a patient via a syringe pump wherein the
method comprises;

defining one or a number of parameters for an infusion through an interface of the
syringe pump;
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referencing said parameters against a medical database and placing restrictions on
further parameters to be defined through the interface of the syringe pump; wherein one of
the further parameters is an end of infusion behavior to be executed by the syringe pump
after a volume to be infused has been infused;

infusing said agent to said patient in accordance with the defined parameters for
infusion;

executing the specified end of infusion behavior.

41. The method of claim 40, wherein the end of infusion behavior is selected from a
list consisting of: stopping an infusion, infusing at a keep vein open rate, and continuing to
infuse at the rate of the finished infusion.

42. The method of claim 40, wherein referencing parameters against a database and
placing restrictions on further parameters comprises referencing the agent against the
database.

43. A syringe pump comprising:

a housing;

a syringe seat coupled to the housing; and

a bumper coupled to the housing adjacent to the syringe seat.

44. The syringe pump according to claim 43, wherein the bumper at least partially
surrounds a corner of the syringe seat.

45. The syringe pump according to claim 43, wherein the syringe pump is configured
to communicate with a monitoring client.

46. A syringe pump comprising:

a housing;

a syringe seat coupled to the housing; and

a power supply coupled to the housing such that the housing is configured as a heat
sink for the power supply.

47. The syringe pump according to claim 46, wherein the housing is die casted.

48. The syringe pump according to claim 46, wherein the housing comprises at least
one metal.

49. The syringe pump according to claim 46, wherein the housing is a unitary body.

50. The syringe pump according to claim 46, further comprising a motor, wherein the
motor is coupled to the housing such that the housing is a heat sink for the motor.

51. The syringe pump according to claim 46, wherein the syringe pump is configured
to communicate with a monitoring client.

52. A syringe pump comprising:
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a user interface having a front side and a backside;

an antenna disposed on the back side of the user interface; and

a split-ring resonator disposed in spaced relation to the user interface and
configured to operate with the antenna.

53. The syringe pump according to claim 52, wherein the user interface includes a
touchscreen sensor.

54. The syringe pump according to claim 53, wherein the split-ring resonator is
disposed on a backside of the touchscreen sensor.

55. The syringe pump according to claim 53, wherein a frame surrounds the
touchscreen sensor and has a gap such that the frame defines the split-ring resonator.

56. The syringe pump according to claim 55, wherein a dielectric is disposed within
the gap.

57. The syringe pump according to claim 52, wherein the syringe pump is configured
to communicate with a monitoring client.

58. A syringe pump comprising:

a housing;

a lead screw rotatable within the housing;

a motor operatively coupled to the lead screw and configured to rotate the lead
screw, the motor having an integral motor rotation sensor configured to provide a motor
rotation signal;

a rotary position sensor operatively coupled to at least one of the motor and the
lead screw to provide a rotation signal;

a sliding block assembly configured to engage with the lead screw to actuate the
sliding block assembly along the lead screw in accordance with rotation of the lead screw;
a linear position sensor operatively coupled to the sliding block assembly and configured
to provide a linear position signal; and

at least one processor configured to control rotation of the motor, wherein the at
least one processor operatively receives the motor rotation signal from the integral motor
rotation sensor of the motor, the rotation signal from the rotary position sensor, and the
linear position signal from the linear position sensor, wherein the at least one processor is
configured to determine a discrepancy exists among the motor rotation signal, the rotation
signal, and the linear position signal.

59. The syringe pump according to claim 58, wherein the rotary position sensor is
operatively coupled to the motor.

60. The syringe pump according to claim 58, wherein the rotary position sensor is
operatively coupled to the motor.
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61. The syringe pump according to claim 58, wherein at least one processor is further
configured to continue an infusion treatment by ignoring an inoperative one of the integral
motor rotation sensor, the rotary position sensor, and a linear position sensor.

62. The syringe pump according to claim 58, wherein the rotary position sensor is a
magnetic encoder sensor.

63. The syringe pump according to claim 58, wherein the syringe pump is configured
to communicate with a monitoring client.

64. A syringe pump comprising:

a housing;

a lead screw rotatable within the housing;

a sliding block assembly configured for engaging with the lead screw to move
along the lead screw in accordance with rotation of the lead screw;

a plunger head assembly coupled to the sliding block assembly and configured to
drive a plunger of a syringe into a barrel of the syringe; and

first and second pivotal jaw members each pivotally coupled to the plunger head
assembly, wherein the first and second pivotal jaw members are configured to pivot
toward each other to retain a plunger flange of the syringe.

65. The syringe pump according to claim 64, wherein the first pivotal jaw member
includes a bend.

66. The syringe pump according to claim 65, further comprising a knob coupled to the
sliding block assembly, wherein the knob is operatively coupled to the first and second
pivotal jaw members to pivotally actuate the first and second pivotal jaw members jaw
members.

67. The syringe pump according to claim 66, further comprising a bias member
configured to bias the knob in a direction of rotation.

68. The syringe pump of claim 67, wherein the bias member is configured to
automatically return the first and second pivotal jaw members to a position away from
each other.

69. The syringe pump of claim 67, wherein the bias member is configured to
automatically return the first and second pivotal jaw members to a position toward each
other.

70. The syringe pump according to claim 64, wherein the syringe pump is configured
to communicate with a monitoring client.

71. A syringe pump, comprising:

a housing;

a syringe seat coupled to the housing; and
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a retaining finger pivotally coupled to the housing, wherein the retaining finger is
configured to rotate toward a syringe disposed within the syringe seat to retain the syringe.

72. The syringe pump according to claim 71, wherein the syringe pump is configured
to communicate with a monitoring client.

73. A method for removing the effects of slack in a syringe pump having a syringe
loaded on the syringe pump, the syringe having a barrel and a plunger disposed within the
barrel, the method comprising:

receiving a target flow rate of the syringe loaded on the syringe pump;

determining a therapy actuation speed corresponding to the target flow rate;

actuating the plunger of the syringe out of the barrel at a first predetermined speed
until a force sensor coupled to the plunger measures a force that is less than a first
predetermined force threshold;

actuating the plunger of the syringe into the barrel at a second predetermined speed
greater than the therapy actuation speed until the force sensor coupled to the plunger
measures a force that exceeds a second predetermined threshold ; and

actuating the plunger of the syringe into the barrel at the therapy actuation speed.

74. The method according to claim 73, wherein the therapy actuation speed
corresponds to the target flow rate when there is no slack in the syringe pump or the
syringe.

75. The method according to claim 73, further comprising estimating a volume
discharged starting from the position of the plunger when the second predetermined
threshold was exceeded.

76. The method according to claim 75, further comprising stopping the syringe pump
when the estimated volume discharged is equal to or exceeds a target delivery volume.

77. The method according to claim 73, further comprising communicating an actual
speed of the plunger to a monitoring client.

78. A method for removing the effects of slack in a syringe pump having a syringe
loaded on the syringe pump, the syringe having a barrel and a plunger disposed within the
barrel, the method comprising:

receiving a target flow rate of the syringe loaded on the syringe pump;

determining a therapy actuation speed corresponding to the target flow rate;

actuating the plunger of the syringe out of the barrel at a first predetermined speed
until a force sensor coupled to the plunger measures a force that is less than a first
predetermined force threshold or the plunger travels out of the barrel by a first

predetermined distance;
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actuating the plunger of the syringe into the barrel at a second predetermined speed
greater than the therapy actuation speed until the force sensor coupled to the plunger
measures a force that exceeds a second predetermined threshold or the plunger travels into
the barrel by a second predetermined distance; and

actuating the plunger of the syringe into the barrel at the therapy actuation speed.

79. The method according to claim 78, wherein the therapy actuation speed
corresponds to the target flow rate when there is no slack in the syringe pump or the
syringe.

80. The method according to claim 78, further comprising estimating a volume
discharged starting from the position of the plunger when the second predetermined
threshold was exceeded.

81. The method according to claim 80, further comprising stopping the syringe pump
when the estimated volume discharged is equal to or exceeds a target delivery volume.

82. The method according to claim 78, further comprising using an alarm if the
plunger traveled into the barrel by the second predetermined distance without the force
sensor measuring a force that exceeds the second predetermined threshold.

83. The method according to claim 78, further comprising communicating an actual
speed of the plunger to a monitoring client.

84. A syringe pump comprising:

a housing;

a syringe seat coupled to the housing, the syringe seat configured to retain a
syringe having a barrel and a plunger disposed within the barrel;

a lead screw rotatable within the housing;

a motor coupled to the lead screw configured rotate the lead screw;

a sliding block assembly configured for engaging with the lead screw to move
along the lead screw in accordance with rotation of the lead screw;

a plunger head assembly coupled to the sliding block assembly and configured to
drive a plunger of a syringe into a barrel of the syringe, the plunger head assembly having
a force sensor operatively coupled to the plunger of the syringe to measure a force of the
plunger head assembly on the plunger of the syringe; and

at least one processor operatively coupled to the motor and configured to control
the rotation of the motor to thereby control actuation of the plunger head assembly, the at
least one processor is also operatively coupled to the force sensor to receive a measured
force therefrom, wherein the at least one processor is configured to:

receive a target flow rate of the syringe loaded on the syringe pump;

determine a therapy actuation speed corresponding to the target flow rate;
command the motor to actuate the plunger of the syringe out of the barrel at a first
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predetermined speed until the force sensor coupled to the plunger measures a force that is
less than a first predetermined force threshold;

command the motor to actuate the plunger of the syringe into the barrel at a second
predetermined speed greater than the therapy actuation speed until the force sensor
coupled to the plunger measures a force that exceeds a second predetermined threshold;
and command the motor to actuate the plunger of the syringe into the barrel at the therapy
actuation speed.

85. The syringe pump according to claim 84, wherein the therapy actuation speed
corresponds to the target flow rate when there is no slack in the syringe pump or the
syringe.

86. The syringe pump according to claim 84, wherein the at least one processor is
further configured to estimate a volume discharged starting from the position of the
plunger when the second predetermined threshold was exceeded.

87. The syringe pump according to claim 86, wherein the at least one processor is
further configured to stop the syringe pump when the estimated volume discharged is
equal to or exceeds a target delivery volume.

88. A syringe pump comprising:

a housing;

a syringe seat coupled to the housing, the syringe seat configured to retain a
syringe having a barrel and a plunger disposed within the barrel;

a lead screw rotatable within the housing;

a motor coupled to the lead screw configured rotate the lead screw;

a sliding block assembly configured for engaging with the lead screw to move
along the lead screw in accordance with rotation of the lead screw;

a plunger head assembly coupled to the sliding block assembly and configured to
drive a plunger of a syringe into a barrel of the syringe, the plunger head assembly having
a force sensor operatively coupled to the plunger of the syringe to measure a force of the
plunger head assembly on the plunger of the syringe; and

at least one processor operatively coupled to the motor and configured to control
the rotation of the motor to thereby control actuation of the plunger head assembly, the at
least one processor is also operatively coupled to the force sensor to receive a measured
force therefrom, wherein the at least one processor is configured to:

receive a target flow rate of the syringe loaded on the syringe pump;

determine a therapy actuation speed corresponding to the target flow rate;
command the motor to actuate the plunger of the syringe out of the barrel at a first
predetermined speed until a force sensor coupled to the plunger measures a force that is
less than a first predetermined force threshold or the plunger travels out of the barrel by a
first predetermined distance;
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command the motor to actuate the plunger of the syringe into the barrel at a second
predetermined speed greater than the therapy actuation speed until the force sensor
coupled to the plunger measures a force that exceeds a second predetermined threshold or
the plunger travels into the barrel by a second predetermined distance; and

command the motor to actuate the plunger of the syringe into the barrel at the
therapy actuation speed.

89. The syringe pump according to claim 88, wherein the therapy actuation speed
corresponds to the target flow rate when there is no slack in the syringe pump or the
syringe.

90. The syringe pump according to claim 88, wherein the at least one processor is
further configured estimate a volume discharged starting from the position of the plunger
when the second predetermined threshold was exceeded.

91. The syringe pump according to claim 90, wherein the at least one processor is
further configured to stop the syringe pump when the estimated volume discharged is
equal to or exceeds a target delivery volume.

92. The syringe pump according to claim 90, wherein the at least one processor is
further configured issue an alarm if the plunger traveled into the barrel by the second
predetermined distance without the force sensor measuring a force that exceeds the second
predetermined threshold.

93. The syringe pump as in claims 88 or 90, further comprising a transceiver, wherein
the at least one processor is configured to communicate via the transceiver with a
monitoring client.

94. A system for securing a syringe to a syringe pump comprising:

a pump casing;

a platform extending horizontally from a side of the casing;

a pivotal securing arm configured to engage a syringe resting on the platform; and

a force mechanism, connected to the securing arm, configured to apply a rotational

force to the securing arm which results in a downward force applied to the syringe.

95. The system of claim 94, wherein the force mechanism comprises:

a second arm having a first end connected to the securing arm and an opposite

second end;

a roller attached to the second arm at the second end; and

an engaging plate configure to engage the roller and urge the second arm in a

direction that creates the rotational force in the connected securing arm.
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96. The system of claim 95, wherein a first end of the engaging plate is connected to a
pivot point and an opposite second end is attached to a bias member, wherein the bias
member is configured to create a force that urges the second arm.

97. The system on claim 96, wherein a surface of the engaging plate engaged by the
second arm defines a peak.

98. The system of claim 96, wherein the engaging plate is sized to allow the second
arm to sustain contact with a portion of the engaging plate while the second arm is rotated
substantially at least thirty degrees.

99. The system of claim 95, wherein the engaging plate is configured to move freely in
a plane substantially perpendicular to a surface engaged by the second arm, a bias member
urges the engaging plate towards the second arm and wherein the engaging plate is
oriented to create a force that urges the second arm.

100. The system of claim 99, wherein a surface of the engaging plate plate engaged by
the second arm defines a peak.

101. The system of claim 99, wherein the engaging plate is sized to allow the second
arm to sustain contact with a portion of the engaging plate while the second arm is rotated
substantially at least thirty degrees.

102. The system of claim 94, wherein the force mechanism comprises:

a second arm, connected to the securing arm comprising:

a first component having a first end connected to the securing arm and an opposite
second end;

a second component attached to the first component at its second end wherein the
second component is configured to move back and forth with regard to a longitudinal axis
of the first component while movements in other directions are in tandem with movement
of the first component;

a bias connected to the first and second components urging the two apart; and

a roller attached to an end of the second component opposite the first component;
and

an engaging plate positioned to be engaged by the roller and thereby impart a force
on the second arm that creates the rotational force in the securing arm.

103. The system of claim 102, wherein a surface of the engaging plate engaged by the
second arm defines a peak.

104. The system of claim 102, wherein the engaging plate is sized to allow the second
arm to sustain contact with a portion of the engaging plate while the second arm is rotated
substantially at least thirty degrees.

105. The system of claim 94, wherein the force mechanism comprises:
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a shaft attached to the securing arm wherein a longitudinal axis of the shaft is
coaxial with an axis of rotation of the securing arm;

a first cam component disposed around the shaft configured to rotate with the
securing arm, wherein a first end of the first cam component has a planar portion, a
portion set back from the planar portion, and a taper portion merging the two portions with
a taper.

a second cam component disposed around the shaft adjacent to the first end of the
first cam component, wherein the second cam component has a fixed rotational orientation
and an ability to translate back and forth on the shaft, an end of the second cam
component abutting the first cam component and mirroring the shape of the first cam
component;

a bias member disposed around the shaft adjacent to the second cam component on
a side opposite the first cam component; and

a backstop positioned to compress the bias member and translate a force of the bias
member to urge the second cam component towards the first.

106. The system of claim 105, wherein taper portions of the cams are tapered at about a
forty five degree angle with respect to the planar portion.

107. The system of claim 105, wherein each cam component has two tapered sections.

108. The system of claim 94, wherein the force mechanism is configured to allow the
securing arm to lock in an up position, removed from the syringe on the platform.

109. The system of claim 94, further comprising a wire structure connected to an end of
the securing arm opposite an axis of rotation and configured to engage a syringe when the
arm is rotated down.

110. The system of claim 94, wherein the securing arm applies between about one and
about three pounds of force on a syringe when in a securing position.

111. The system of claim 94, further comprising a sensor configured to track an angle
of the securing arm.

112. The system of claim 111, wherein the sensor is a hall effect sensor.

113. The system of claim 111, wherein data from the sensor is used to determine one or
more characteristic of the syringe.

114. The system of claim 111, data from the sensor, in conjunction with data from a
plunger driver sensor, is used to determine one or more characteristic of the syringe.

115. A method for securing a syringe to a syringe pump comprising:

Overcoming a bias force by displacing a securing arm to a first, locked position;
placing a syringe onto a syringe holding platform below the securing arm; and releasing
the securing arm from the first, locked position to thereby secure the syringe with the
securing arm via the bias force.
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116. The method of claim 115, wherein the bias force is created by a spring.

117. The method of claim 115, further comprising sensing the position of the securing
arm.

118. The method of claim 117, further comprising alerting a user if the securing arm is
not properly securing the syringe based on the position of the securing arm.

119. The method of claim 117, further comprising determining at least one
characteristic of the syringe by using data gleaned from sensing the position of the
securing arm.

120. The method of claim 119, further comprising using a processor to determining the
fluid flow based on change inposition of a plunger of the syringe in conjunction with the
determined at least one characteristic of the syringe.

121. The method of claim 119, further comprising using data from a plunger driving
arm in conjunction with a position of the securing arm to determine at least one
characteristic of the syringe.

122. The method of claim 121, further comprising using a processor to determining the
fluid flow based on change in position of a plunger in the syringe in conjunction with the
determined at least one characteristic of the syringe.

123. The method of claim 117, wherein a hall effect sensor is used to sense the position
of the securing arm.

124. An apparatus for securing a syringe to a syringe pump comprising:

a pump casing having a top, bottom, and two sides;

a platform projecting out horizontally from a side of the pump casing;

a rotating securing arm having a first end attached to the pump casing above the
platform and an opposite second end configured to engage a top of the platform in a
rotational position of the securing arm; and

a force mechanism, in operative association with the securing arm, configured to
produce a rotational force on the securing arm to thereby urge the second end towards the
top of the platform.

125. The apparatus of claim 124, wherein the force mechanism comprises:

a secondary arm having a first end operatively attached to the securing arm sharing
its axis of rotation and an opposite second end;

a roller attached to the secondary arm at the second end wherein the roller extends
past the second end of the secondary arm; and

an engaging plate configured to engage the roller with a force that causes the
second arm to rotate in a direction that induces a securing force in the securing arm.
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126. The apparatus of claim 125, wherein a first end of the engaging plate is operatively
attached to the pump casing by a pivoting connector and a second end of the engaging
plate is operatively attached to a bias member wherein the bias member urges the
engaging plate towards the second arm thereby inducing the second arm to rotate.

127. The apparatus of claim 126, wherein a surface of the engaging plate which may be
engaged by the second arm defines a peak.

128. The apparatus of claim 126, wherein the engaging plate is sized to allow the
second arm to sustain contact with the engaging plate while the second arm is rotated
substantially at least thirty degrees.

129. The apparatus of claim 125, wherein the engaging plate has a linear free range of
motion in one degree of freedom on a single plane, wherein a bias member imparts a force
on the engaging plate, at least a component thereof in the direction of the range of motion,
to urge the plate towards the second arm, thereby inducing the second arm to rotate.

130. The apparatus on claim 129, wherein a section of a surface of the engaging plate
which may be engaged by the second arm defines a peak.

131. The apparatus of claim 129, wherein the engaging plate is sized to allow the
second arm to sustain contact with the engaging plate while the second arm is rotated
substantially at least thirty degrees.

132. The apparatus of claim 124, wherein the force mechanism comprises:

a secondary arm operatively attached to the securing arm such that it shares its axis
of rotation wherein the second arm comprises:

a first component having a first end connected to the securing arm and a second
end extending from the first end and oriented substantially perpendicular to the axis of
rotation;

a second component having a first end connected to the second end of the first
component and an opposite second end, the second component having a single degree of
freedom to move, but otherwise constrained to movement in tandem with the first
component ;

a bias member having a first portion attached to the first component and a second
portion attached to the second component, the bias member configured to impart a biasing
force biasing the first component and second component apart from one another; and

a roller attached to the second end of the second component wherein the roller
extends past the second end of the second component; and

an engaging plate configured to be engaged by the roller to thereby compress the
bias member and thereby generate the rotational force translated to the securing arm.

133. The apparatus of claim 132, wherein a surface of the engaging plate which is
capable of being engaged by the second arm defines a peak.
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134. The apparatus of claim 132, wherein the engaging plate is sized to allow the
second arm to sustain contact with the engaging plate while the second arm is rotated
substantially at least thirty degrees.

135. The apparatus of claim 124, wherein the force mechanism comprises:

a shaft attached to the securing such that it shares it axis of rotation, the shaft
having its longitudinal axis align with the axis of rotation;

a first cam component disposed around the shaft configured to rotate with the
securing arm, wherein a first end of the first cam component has a planar portion, a
portion set back from the planar portion, and a taper portion merging the two portions with
a taper.

a second cam component disposed around the shaft adjacent the first end of the
first cam component, wherein the second cam component has a fixed rotational orientation
and the ability to translate back a forth on the shaft, wherein an end of the second cam
component abutting the first cam component mirrors the shape of the first cam
component; and

a bias member configured to urge the second cam component towards the first cam
component.

136. The apparatus of claim 124, wherein the force mechanism is configured to allow
the securing arm to lock in an up position, in which the securing arm does not contact the
platform.

137. The apparatus of claim 124, further comprising a wire structure connected the
second end of the securing arm, the wire structure configured to engage a syringe when
the securing arm is rotated to a securing position.

138. The apparatus of claim 124, wherein the securing arm applies between about 1 and
about 3 pounds of force on a syringe when the securing arm is in a securing position.

139. The apparatus of claim 124, further comprising a sensor configured to sense the
angle of the securing arm.

140. The apparatus of claim 139, wherein the sensor is a hall effect sensor.

141. The apparatus of claim 139, wherein data from the sensor is used to determine one
or more characteristic of the syringe.

142. The apparatus of claim 139, wherein data from the sensor, in conjunction with data
from a plunger driver sensor, is used to determine one or more characteristic of the
syringe.

143. An apparatus to supply an infusion pump with DC power comprising:

at least one power entry module connected to a housing of the infusion pump, the
power entry module configured to receive DC current from a power supply and supply the
infusion pump with power, wherein the module has a port configured to receive current;
the power supply is configured to be removably attached to the power entry module
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creating electrical communication between the power supply and the power entry module
when attached, the power supply comprising:

an AC to DC conversion module configured to convert AC current to DC current
and supply the infusion pump with current of a constant voltage;

an AC in jack configured to receive AC current and supply an AC side of the
conversion module;

a DC out jack configured to receive DC current from the conversion module and
output DC current; and

an outlet adapter in electrical communication with the AC in jack of the power
supply, configured to plug into an AC wall outlet to thereby supply the AC in jack with
AC current.

144. The apparatus of claim 143, wherein the power supply, when attached, is located
on any one of a top, a bottom, a back, or a side of the infusion pump.

145. The apparatus of claim 144, wherein a display is disposed proximal to the location
of the power supply when the power supply is attatched.

146. The apparatus of claim 143, wherein an AC in cord connects the outlet adapter to
the AC in jack of the power supply.

147. The apparatus of claim 146, wherein the AC in cord is removable from the power
supply.

148. The apparatus of claim 146, further comprising a spooling structure attached to an
outside of the power supply configured to have the AC in cord wrapped around it when
the AC in cordis not plugged in.

149. The apparatus of claim 148, wherein the power supply includes a port configured
to receive the outlet adapter once the AC in cord has been wrapped around the spooling
structure.

150. The apparatus of claim 143, further comprising an enclosed reel configured to
automatically reel the AC in cord up when commanded by a user.

151. The apparatus of claim 143, further comprising a DC out cord to connect the DC
out jack of the power supply to the power entry module, creating electrical communication
between the two.

152. The apparatus of claim 151, wherein the DC out cord is removable from the power
entry module.

153. The apparatus of claim 142, wherein the power entry module is configured to
attach to a rack, wherein the rack and power supply are interchangeable.

154. The apparatus of claim 143, wherein connecting the power supply to the power
entry module secures the power supply to the infusion pump.
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155. The apparatus of claim 143, wherein the power supply is configured to supply two
or more infusion pumps with power.

156. The apparatus of claim 155, further comprising multiple DC out cords configured
to connect the DC out jack of the power supply to power entry modules of the two or more
infusion pumps, creating electrical communication between the power supply and the
infusion pumps.

157. The apparatus of claim 143, wherein the apparatus further comprises a pole, the
pole including the power supply and one or more attachment features for attaching an
infusion pump to the pole.

158. The apparatus of claim 143, further comprising a battery having a terminal
operatively connected to the DC out jack of the power supply and another terminal
operatively connected to the power entry module.

159. The apparatus of claim 158, further comprising a processor and an electric circuit
configured to charge the battery when the power supply is receiving AC current and
discharge the battery when no AC current is being received by the power supply.

160. The apparatus of claim 143, wherein the power supply must be removed from the
infusions pump in order to attach the infusion pump to a pole.

161. The apparatus of claim 143, further comprising a processor to monitor power
needs of the infusion pump and adjust an output of the power source based on those needs.

162. The apparatus of claim 143, wherein the conversion module regulates a voltage
and a current of the electricity entering the infusion pump.

163. A system for providing DC power to an infusion pump comprising:

An infusion pump, including a DC in jack;

a power supply configured to supply the infusion pump with power through the
DC in jack, wherein the power supply is removable from the infusion pump, the infusion
pump comprising:

an AC to DC converter;

an AC in adapter; and

a DC out adapter; and

an AC outlet adapter configured to plug into an AC outlet the AC outlet in
communication with the AC in adapter of the power supply.

164. The system of claim 163, wherein the DC out adapter of the power supply
connects directly into the DC in jack of the infusion pump, securing the power supply to
the infusion pump and creating electrical communication between the power supply and
DC out adapter.

165. The system of claim 164, wherein the power supply, when attached, is located on
any one of a back, a side, a top, and a bottom of the infusion pump.
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166. The system of claim 163, wherein the power supply further comprises a DC out
cord configured to connect the DC out adapter of the power module to the DC in jack of
the infusion pump thereby creating electrical communication between the two.

167. The system of claim 166, wherein the infusion pump includes a holster configured
to secure the AC to DC converter of the power supply to the infusion pump.

168. The system of claim 163, further comprising an AC in cord having a first end
configured to connect to the AC in port of the power supply and a second end having a
wall outlet adapter.

169. The system of claim 168, wherein the AC in cord is removable from the power
supply.

170. The system of claim 168, wherein the power supply further comprises a spooling
mechanism for wrapping up the AC in cord.

171. The system of claim 170, wherein the spooling structure is configured to have the
AC in cord wrapped around it by a user.

172. The system of claim 170, wherein the power supply includes a port configured to
receive the wall outlet adapter once the cord is wound up.

173. The system of claim 163, wherein a single power supply is configured to power
two or more infusion pumps.

174. The system of claim 163, wherein the system further comprises a pole, the power
supply capable of being coupled to the pole, the pole including at least one attachment
feature for an infusion pump.

175. The system of claim 163, wherein the DC in jack of the infusion pump is
configured to secure the infusion pump to a rack and receive current from the rack when
the power source is not attached.

176. The system of claim 163, wherein the power supply includes a battery configured
to be charged by the power supply when current is flowing into the AC in port, and supply
power to the DC out port when no current is flowing into the AC in port.

177. A method for mitigating lead screw runout error comprising:

tracking the rotations of a lead screw using a rotary position sensor;

tracking distance output of a lead screw mechanism using a linear position sensor;
converting the rotary position sensor output to a linear displacement output of the lead
screw mechanism;

creating error data by determining the difference between data from the linear
position sensor and converted data from the rotary position sensor;

estimating, based on the error data, a phase and amplitude of deviations from an
assumed direct relation of rotations to distance output of the lead screw mechanism, using
a processor; and
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controlling, with the controller, the distance output of the lead screw mechanism,
the controller compensating for estimated deviations

178. The method of claim 177, wherein the linear position sensor is an optical mouse
sensor.

179. The method of claim 178, wherein the linear position outputs data at a frequency
of about 3000 CPI to about 8200 CPI.

180. The method of claim 178, further comprising normalizing the linear position
sensor data prior to estimating a phase and amplitude to thereby mitigate sensor drift.

181. The method of claim 180, wherein normalizing the linear position sensor data
involves recalibrating the linear position sensor CPI every ten degrees of rotation of the
lead screw.

182. The method of claim 177, wherein estimating the phase and amplitude involves
cross-correlating a sine and cosine wave with the deviation data.

183. The method of claim 177, further comprising storing the error data for a single
degree of lead screw rotation into one value prior to cross-correlation.

184. The method of claim 177, wherein estimating takes into account a change in the
deviation amplitude when a displacement component of the lead screw nears an end of the
lead screw.

185. The system of claim 177, wherein the rotary position sensor is a hall effect sensor.

186. The system of claim 177, wherein the phase and amplitude of deviations are
estimated using error data from only four previous rotations of the lead screw.

187. The system of claim 177, further comprising filtering the error data prior to
estimating its phase and amplitude.

188. The system of claim 187, wherein the error data is filtered using a low pass filter.

189. An system for mitigating lead screw runout comprising:

a linear position sensor configured to track a distance output of a lead screw
mechanism and generate distance data;

a rotary position sensor configured to track rotations of the lead screw and generate
rotational data;

a processor configured to:

convert the rotational data into converted distance output of the lead screw
mechanism;

create error data by determining the difference between the converted rotational
data and the distance data; and

estimate the amplitude and phase of the error data; and
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a controller configured to control the distance output of the lead screw mechanism
said controller compensating for the phase and amplitude of the error data.

190. The system of claim 189, wherein the linear position sensor is an optical mouse
sensor.

191. The system of claim 190, wherein the linear position sensor outputs data at a
frequency of 3000 CPI to 8200 CPI.

192. The system of claim 189, wherein the processor is further configured to normalize
the distance data, prior to creating the error data, to account for drift.

193. The system of claim 192, wherein the distance data is normalized every ten
degrees of lead screw rotation.

194. The system of claim 189, wherein the phase and amplitude of the error data are
estimated by cross correlating a sine and a cosine wave with the error data.

195. The system of claim 189, wherein the rotation sensor is a hall effect sensor.

196. The system of claim 189, wherein the controller assumes a decrease in error data
amplitude when a half nut of the lead screw mechanism nears an end of the lead screw.

197. The system of claim 189, wherein the phase and amplitude of the error data are
estimated using error data from only four previous rotations.

198. The system of claim 189, further comprising filtering the distance data to a single
value for every rotational degree of lead screw displacement.

194. The system of claim 189, wherein the processor does not estimate the phase and
amplitude of the error data until it has received one hundred and eighty degrees of sensor
data.

195. The system of claim 189, further comprising filtering the error data prior to
estimating it phase and amplitude.

196. The system of claim 195, wherein the error data is filtered using a low pass filter.

197. A syringe pump comprising:

a body;

a motor;

a lead screw operatively coupled to the motor, wherein the motor is configured to
actuate the lead screw;

a syringe seat; and

a plunger head assembly, comprising:

a dial having a first position and a second position, wherein the dial is configured
to actuate between the first position and the second position;
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a plunger tube configured to slideably engage with the body; a plunger head
operatively coupled to the plunger tube; and a half-nut assembly configured to engage the
lead screw when the dial is actuated by a predetermined amount from the first position
toward the second position, the predetermined amount being less than a halfway position
between the first position and the second position.

198. The syringe pump according to claim 197, wherein the plunger head assembly
includes two pivotable jaw members configured to grasp onto a syringe plunger flange
positioned within the syringe seat, wherein the dial is configured to actuate the pivotal jaw
members.

199. The syringe pump according to claim 197, further comprising a shaft operatively
coupled to the dial, wherein the shaft and dial are configured such that actuation of the dial
actuates the shaft.

200. The syringe pump according to claim 199, further comprising a cam coupled to the
shaft.

201. The syringe pump according to claim 200, further comprising a rocker arm
pivotally coupled to the plunger head assembly, the rocker arm having a cam follower
configured to engage the cam.

202. The syringe pump according to claim 201, further comprising a pivotable jaw
member operatively coupled to the rocker arm.

203. The syringe pump according to claim 202, further comprising:

a first gear coupled to the rocker arm and the pivotable jaw member; and a second
gear coupled to another pivotable jaw member, wherein the first and second gears are
configured to engage each other, wherein the pivotable jaw members are configured to
grasp onto a syringe plunger flange .

204. The syringe pump according to claim 203, wherein the cam and rocker arm are
configured such that additional actuation of the dial toward the second position when the
pivotable jaw members grasp onto the syringe plunger flange causes the cam follower to
disengage from the cam.

205. The syringe pump according to claim 203, further comprising a bias member
configured to urge cam follower of the rocker arm toward the cam.

206. The syringe pump according to claim 203, wherein the cam includes a detent
configured to interface with the rocker arm such that the cam is held in the first position
until a predetermined amount of torque is applied to the dial to urge the dial toward the
second position.

207. The syringe pump according to claim 197, wherein the plunger head includes a
shaft having a rod actuator coupled thereto.

208. The syringe pump according to claim 207, wherein the plunger tube includes a rod,
wherein the rod is coupled via a link within the plunger head.
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209. The syringe pump according to claim 208, wherein the half-nut assembly further
comprises a linear cam, wherein the rod is operatively coupled to the linear cam.

210. The syringe pump according to claim 208, wherein the half-nut assembly further
includes first and second half-nut arms, each having a first end and a second end, wherein
the first ends of the first and second half-nut arms are configured to engage with the
leadscrew.

211. The syringe pump according to claim 210, wherein the first and second half-nut
arms are pivotally coupled together.

212. The syringe pump according to claim 211, wherein the second ends of the first and
second half-nut arms are configured to engage with the linear cam such that actuation of
the linear cam toward the half-nut assembly causes the second ends of the first and second
half-nut arms to pivotally approach each other.

213. The syringe pump according to claim 212, wherein the first ends of the first and
second half-nut arms each includes threads configured to engage the leadscrew when the
second ends of the first and second half-nut arms arm proximal to one another.

214. A syringe pump according to claim 197, wherein the syringe seat includes at least
one sloped face.

215. A syringe pump comprising:

a body;

a motor;

a lead screw operatively coupled to the motor, wherein the motor is configured to
actuate the lead screw;

a syringe seat; and

a plunger head assembly, comprising:

a dial having a fully open position and a fully closed position, wherein the dial is
configured to actuate between the fully open position and the fully closed position;

a plunger tube configured to slideably engage with the body; a plunger head
operatively coupled to the plunger tube; and a half-nut assembly configured to engage the
lead screw when the dial is actuated by a at least a predetermined amount from the fully
open position toward the fully closed position, wherein the half-nut assembly includes first
and second half-nut arms pivotally coupled together and configured to engage with the
lead screw.

216. A system for securing a syringe to a syringe pump comprising:

a pump casing;

a platform extending horizontally from a side of the casing;
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a pivotal securing arm configured to secure a syringe resting on the platform; a
force mechanism, connected to the arm, configured to apply a rotational force to the arm
which results in a securing force applied to the syringe; and

a user interface disposed on a side of the casing.

217. The system of claim 215, wherein the user interface further comprises:

a power button;

an alarm silence button; and

a menu button.

218. A system as in any one of claims 94-114, 163-176, 189-196, and 216-217, further
comprising a monitoring client configured to at least one of receive data from the syringe
pump or control the syringe pump.

219. The system of claim 218, wherein the monitoring client is a tablet computer.

220. A system as in any one of claims 94-114, 163-176, 189-196, and 216-217, further
comprising a monitoring client configured to receive data from the syringe pump.

221. An apparatus as in any one of claims 124-162 and 197-215 further comprising a
monitoring client configured to at least one of receive data from the syringe pump or
control the syringe pump.

222. The apparatus of claim 221 wherein the monitoring client is a tablet computer.

223. An apparatus as in any one of claims 124-162 and 197-215 further comprising a
monitoring client configured to receive data from the syringe pump.

224. The method of any of claims 115-123, and 177-188 wherein the method further
comprises configuring a monitoring client to at least one of receive data from the syringe
pump or control the syringe pump

225. The method of claim 224 wherein configuring the monitoring client comprises
configuring a tablet computer.

226. The method of any of claims 115-123 and 197-188 wherein the method further
comprises configuring a monitoring client to at least one of receive data from the syringe
pump.

227. A method for discharging fluid from a syringe and for mitigating occlusion
conditions, the syringe having a plunger configured to engage with a barrel to discharge
fluid out of the syringe, the method comprising:

actuating the plunger of the syringe into the barrel;

monitoring fluid pressure within the barrel of the syringe;

determining an occlusion exists when the fluid pressure exceeds a predetermined
threshold;
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actuating the plunger out of the barrel by a predetermined amount; and

actuating the plunger of the syringe into the barrel until a measured fluid pressure
within the barrel of the syringe exceeds another predetermined threshold.

228. The method according to claim 227, wherein the predetermined amount the
plunger is actuated out of the barrel is a function of an inner diameter of the barrel.

229. The method according to claim 227, wherein the another predetermined threshold
is a function of an inner diameter of the barrel.

230. The method according to claim 227, wherein the predetermined threshold is in a
plurality of predetermined thresholds located within a lookup table, wherein the
predetermined threshold corresponds to a syringe model number as found in the lookup
table.

231. The method according to claim 227, wherein the another predetermined threshold
is in a plurality of predetermined thresholds located within a lookup table, wherein the
another predetermined threshold corresponds to a syringe model number as found in the
lookup table.

232. The method according to claim 227, wherein the predetermined amount the
plunger is actuated out of the barrel is in a plurality of predetermined amounts located
within a lookup table, wherein the predetermined amount the plunger is actuated out of the
barrel corresponds to a syringe model number.

233. The method according to claim 227, wherein a force sensor coupled to the plunger
is used to monitor the fluid pressure within the barrel of the syringe.

234. The method according to claim 227, wherein the predetermined amount is a
predetermined distance of actuation of the plunger out of the syringe.

235. The method according to claim 227, wherein the predetermined amount is a
predetermined change in volume of expansion within the barrel.

236. A syringe pump comprising:

a housing;

a syringe seat operatively coupled to the housing and configured to retain a
syringe; a plunger head configured engage with a plunger of the syringe to actuate the
plunger of the syringe,

a pressure sensor configured to coupled to the syringe to operatively estimate a
fluid pressure within the syringe;

a motor operatively coupled to the plunger head to actuate the plunger head to
thereby actuate the plunger of the head; and

at least one processor configured to:

cause the actuator to actuate in a first direction to thereby cause the syringe to
discharge fluid;
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monitor the pressure sensor to estimate the fluid pressure within the syringe;
determine an occlusion exists when the fluid pressure exceeds a predetermined threshold;

cause the actuator to actuate the plunger out of the barrel by a predetermined
amount; and

cause the actuator to actuate the plunger of the syringe into the barrel until a
measure of fluid pressure within the syringe exceeds another predetermined threshold.

237. The syringe pump according to claim 236, wherein the at least one processor is
configured such that the predetermined amount the plunger is actuated out of the barrel is
a function of an inner diameter of the barrel.

238. The syringe pump according to claim 236, wherein the at least one processor is
configured such that the another predetermined threshold is a function of an inner
diameter of the barrel.

239. The syringe pump according to claim 236, wherein the at least one processor is
configured such that the predetermined threshold is in a plurality of predetermined
thresholds located within a lookup table, wherein the predetermined threshold corresponds
to a syringe model number.

240. The syringe pump according to claim 236, wherein the at least one processor is
configured such that the another predetermined threshold is in a plurality of predetermined
thresholds located within a lookup table, wherein the another predetermined threshold
corresponds to a syringe model number.

241. The syringe pump according to claim 236, wherein the at least one processor is
configured such that the predetermined amount the plunger is actuated out of the barrel is
in a plurality of predetermined amounts located within a lookup table, wherein the
predetermined amount the plunger is actuated out of the barrel corresponds to a syringe
model number.

242. The syringe pump according to claim 236, further comprising a force sensor
coupled to the plunger configured to monitor the fluid pressure within the barrel of the
syringe.

243. The syringe pump according to claim 236, wherein the predetermined amount is a
predetermined distance of actuation of the plunger out of the syringe.

244. The syringe pump according to claim 236, wherein the predetermined amount is a
predetermined change in volume of expansion within the barrel.
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