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over a period of time.

* They supply a controlled amount of drugs very
slowly into the bloodstream over a period of

time.
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A second method is obtained by using a cassette
(or chamber) that fills with fluid & is then emptied
out by the pumping mechanism in a controlled

manner
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pumping mechamsm operatmg on these three chambers
in turn.

* The user can set the rate of fluid delivery in milliliters per
hour (ml/hr) together with the volume of fluid that should
be delivered in milliliters (ml).
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giving set & ensuring that it does not exceed a
certain level.

* |f the pressure is exceeded, pumping is stopped &
an alarm sounded to alert the user.




continuously & alarm sound will prevent any possible
danger to the patient such as failure of delivering fluid in
the manner expected .

* The Infusion Pump has battery back up so that it can
continue operating even when mains failure occurs




* The drug Infusion systems basically consist of two
-Giiﬂﬂeiﬂﬂﬂi

 The art of delivery is set by the nurse on the basis of past
experience, mathematical computation, or by trial & error.

 The fluid is delivered at the set rate untill the setting is
changed.
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apropriate transducers.

* The desired delivery rate is computed & set
automatically.
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technician or nurse t
e CONTINUOUS

INFUSION.

nat sets them up:

* INTERMITTENT INFUSION.
= ENT CONTRO NFUSION
« TOTAL PARENTERAL N ON.




CONTINLIC

W
ot

[
(V)
D,
1

‘ eVl W all N al l ) V= el "a Ve Y Y [ I | fal o ¥ ol V=¥ [ " ¥ [ Nl WValYaY l o) 1N
L I NI SN N [ ) ST~ ) N | o - N 111 ) B I | | — |
CUTHIOoI10oLO U o111 d JUIOCO Ul HHUOIUILIH, Uoudlly
N N N N ;-Alﬁﬁ -~ N 1 i | i | ISA L 72N AN | B Vo W oF el
¥ 2 F RFEF 3 | | b § N a1 § R K | | | | | | | (R Bn = W | | N . ) i | | - A g
1 1 C} | D . @ | J | - - L D
L B~ - e - e anllen - 4 e -

depending on the pump's design.

* The rate of pulses depending on the
programmed infusion speed.
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e Alternating with a low programmable infusion
rate to keep the cannula open.
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The rate is controlled by a pressure pad or button that

can be activated by the patient.

It is the method of choice for patient-controlled
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s 1ere are two DasIC Classes OT pumps.
solutions large enough to feed a patient.

* Small-volume pumps infuse hormones, such as
insulin, or other medicines, such as opiates .
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compressing a si
which the medicine flows.

e Another common form is a set of fingers that
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 Some of the smallest infusion pumps use osmotic
power.

e Basically, a bag of salt solution absorbs water through
a membrane, swelling its volume.

* The bag presses medicine out.
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ASSESS pPatient meets criteria 1or the protocol.

Ensure there are no contraindications to use any

protocol.

Hospital staff will draw up the medication or IV
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The physician’s written and signed order for the
infusion

The infusion pump has enough medication for
the expected transport time
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— e infusion tubing is properly connected to a

— At some facilities, heparin can be infused via a
syringe pump without being piggybacked into a
running intravenous line

— The rate of infusion pump delivery has to be
checkec

-~ — The volume of infusion alr
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— |If the problem is corrected, the alarm display
message will disappear.

— |If the problem cannot be remedied, the
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f an error message appears, the attendant
should turn the pump off and then on again.
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the medication is infusing at the prescrlbed

rate.
 If the error message persists, the pump
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receiving tacilities.
* These volumes should be charted on the
patient care report.
 Inform the receiving hospital of any
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e Alwavs blace bumb and subblies on a c
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Keep food and drinks away from the area
around the pump.

Monitor children when in the pump area.
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— dry with a clean paper towel .

— Change tubing according to pump's Instructions
for Use.
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magnetic interference
(EMI), such as large electric motors, could affect
pump.

—Pump users, care givers, and others should
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proper rate

dose at the
— Check tubing for leaks, links twists and disconnects.

— Check for visible particles in the solution

tubing
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— Note infusion begins and end time to help monitor
the pump's accuracy.
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— alarm will occur when the batteries are low .

— keep an extra supply of new batteries at all times .
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power & puII out the AC poweF ble.

® Power cord failure & cleaning.

® Check for any damage , deformation & chemical
solution stuck in the connector unit.
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— To silence alarms push View/Silence.

— To review program, push View/Silence.
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— To program the pump, push View/Silence to go to

first screen. Use arrows to scroll to desired

amount, and push Enter to save into the memory.
— To Start/Stop the pump, push Stop/Start and then
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— Attach plastic cassette to the bottom of the pump,
by placing the hooks on the metal bars.
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e Unlock the security shell front and flip the pump
forward. Do NOT turn key in pump .

* Simply, remove the bag and replace with new bag.
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Flip the security pump back in place, and close the
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R on the main screen.
* The pump will ask “Reset volume to xxx ml|?”

Press Yes.
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the security shell.
* Unlock the side of the pump (do not detach the

It/ ¥

——

QP”‘

crroon cave “<+n

\ & J

| &

11 DUV JI -~

> A i |

LLM

AlLll

=11

rom the mailn <creen
O criIcCrriatrioCl

cassette).

I\\_I1\.

ronocao
T =N\

rcoo

. 2
cnn Pocorvinir \/Inlirirmo

—
| B )

ST I\C S YC 1| ‘E! !ll !E!! !Illll_
[CASE ST AN~ A . | 11 1\

ra
y A

VXL \A/J]




LU OLUIi U

Press Enter.

Press Start and Yes to restart infusion
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Fluid therapy is used in the management of
patients during & after surgery, for treatment
of burns, & in treating dehydration in pediatric
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latric patients.
Continuous drug infusion is also used in application

such as to deliver anesthetics during surgery,
chemotherapy for cancer, oxytoxic agents for mducmg
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— 9-volt battery depleted, Install good battery — Install a fresh
battery, pump cannot run on a depleted battery.
* High Pressure, Pump Stopped — Check tubing for a

ink, closed clamp, patient site.
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* Unlock security shell and reposition tubing.
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(There is 5 ml left).

e Push View/Silence to silence alarm.
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* Under normal use and following the
recommended cleaning instructions (attached),
cleaning fluid will not enter the pump.
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e Alternatively, the Auto lock feature can be enabled in the

configuration for each personality.

This results in the automatic setting of the Panel Lockout 2

minutes after the start of an infusion.
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Fig. 7.6: Block diagram of the Programmable volumetric infusion pump.
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Infusion and withdrawal

* Set a single pumping rate and/or dispensing volume

* Program up to 41 pumping phases that change
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* Create expandable and reconfigurable
automated fluid dispensing systems by
attaching pumps to each other.

e Worldwide power supplies available.
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the entire contents or the syringe wiil be delivere

* Auto Pressure:

When enabled and a pressure sensing disc is in use,

the Auto Pressure option is displayed in the Pressure
Limit screen.
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automatically detects the syringe size and narrows
down the syringe selection list .

* Back Off This feature is only available when the

administration set in use has a pressure sensing disc.

When enabled, the motor reverses plunger
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Channel Labels

The Channel Labels feature is available when the profiles

feature is enabled.

4

displayed in the

defined list of labels

It provides a hospital
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Delay Options The Delay Options feature allows the
system to be programmed to delay the start of an
infusion .
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* Entry of flow rate.
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If enabled

, it graphically displays the current
patient-side occlusion pressure set point and
the current patient-side operating pressure for

that module.
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disc is used,
e The instrument runs at an increased rate when
an infusion is first started, taking-up any slack
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occlusion alarm threshold is selectable

between 25 and 1000 mmHg, in 1 mmHg
iIncrements.
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sensing capabilities t

detection time .

raster occ




— Back-Off

— Customizable Pressure Alarm Settings (see

“Occlusion Pressure”)

Fast Start
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inserted .

* The pump accepts the syringe size of 5ml,
10ml, 20ml, 30ml, and 50/60ml.
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* Press the change key repeatedly until the
orand of syringe needed is obtained.
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 Care must be taken not to wipe the display
screen with any harsh chemicals as it may

permanently deface the screen.
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infiltration conditions .

e Syringe Module is desighed to stop fluid flow
under alarm conditions .
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infusion systems into a common |V site may
impede the flow of common “gravity only”
systems, affecting their performance.
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pressure d
* |f the monitoring mode, resistance alert

and/or pressure alarm limit are not verified
the instrument may not operate wit

nin the
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programming based on the limits defined by the

hospital/facility.

’

and instrument performance

drug compatibility,

’

Qualified personnel must ensure the appropriateness of drug

dosing limits
as part of the overall infusion.
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* This application is only appropriate when using
anesthetics and analgesics labeled for continuous
epidural administration and catheters intended

specifically for epidural use.
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for short-term (96 hours or less) anesthetic
epidural drug delivery .

* Epidural administration of analgesic drugs:
Use indwelling catheters specifically indicated
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 Uncontrolled fluid flow can occur when the
administration set is not clamped or turned
off, and may cause serious injury or death.
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* Ensure the syringe manufacturer and syringe size
displayed matches syringe manufacturer and syringe
size installed in the Syringe Module.
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patient .
* Discard if packaging is not intact or protector
caps are unattached.
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* Rotate clamp to left (clockwise or counter
clockwise) until it clears syringe chamber.

* Gently release clamp.




Syringe Barrel Clamp Open
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 While holding gripper control in
open position, raise drive head to
full extension.

* c.Gently release gripper control
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1)Press CHANNEL SELECT key.

2.)Press soft key next to installed syringe type and

size.
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. Confirm current profile or select a new profile

d. Enter patient identifier, if required.
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Select syringe type and size, and Basic Infusion

as infusion type.

Prime.
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ALL) press VTBI soft key and use numeric data entry

keys. OR To deliver entire contents of syringe, leave
VTBI as ALL.

e 3. Attach administration set to patient’s vascular

:a%ﬂl&:

Eﬂ. -F.
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e Press VTBI soft key and use numeric data entry keys.

OR To deliver entire contents of syringe, leave VTBI as

ALL.
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correct infusion parameter entry and press
START soft key.




PAUSE soft Key (on Point- of Care Unlt)
 PAUSE scrolls in Message Display.
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e After 2 minutes, “PAUSE-RESTART CHANNEL”
visual and audio prompts begin, and yellow
Standby Status Indicator flashes.




 QOperation stops on affected module .

* Response:
* Tosilence alarm & continue operation of unaffected modules,
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downward on Drive head.

* OCCLUSION scrolls in message Display.

* Response:
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Dri NnName and do<e are nrominentiv dicsnlaved on
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Unique Drug Menu provides a custom list of drugs
and their concentrations for each patient care area.

Miscalculation is avoided because all field entries are
confirmed for appropriate data.
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1 Shown connected for 220/240V
— 1 (Fuse FS2 T50mA)

~ 1 For 110/120V move BLK from PL8 to PL3 & move GRY from PL4 to PL7 -

i ; DISPLAY SOUNDER

l ? BEEEREEER Red | | BIK

' a PL1 SYRINGE SIZE
: . . PLS PL4 SENSOR
F-=-q----- EEE PL6

REGULATOR PLL
| | MAIN BOARD PL1
________ Lo OPTO
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Cell1

1 L 1
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A S : = | = | KEYBOARD MOTOR

Mains connected Cell 2 Cell 3
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ne main PCB.
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The regulator PCB.
The opto-sensors PCB.
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points for thelr output to be carried to other
circuits.
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 PL8 & PL4 are used to set the supply to 220/240 V,

PL7 & PL3 are used to set the supply to 100/120 V.

e |2 & D8 are for the suppression of transients.
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 AS Q1 turns off, the voltage across switching inductor L1
charges C3 via fly back diode D2.

 Afeedback voItage is supplled to pm 1 of the regulator by
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sensor interface circuit, the power control &
the slave processor .
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ne main processor has an EEPROM, which
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Its output if fed to pin 17 of the main

Processor.
On power up, this circuit holds pin 17 low to
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~ processoronpins 6 & 7.
* The EEPROM chip IC5 stores the systems software .

* Pins 2 &3 on the main processor control its mode of
operation. They both are held high to set the
processor to address the external EPROM (IC5)
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® D4, D5 & D6 are three LEDs that indicate the
syringe size as detected from the input on pins

60 & 65.
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® Fach of the motor control lines is fed to a NOR gate.

® Fach NOR gate generates a high pulse in turn.
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 Diisamainson LED, it lights whenever the
mains supply is in operation.

* |Ciis alinear regulator which providesa 5V DC
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power.
* Rss& Rse act as a potential divider, enabling

the voltage between them to be fed to the A:

N ~rAN\IOF | o In-_m
' O In processor.
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the sounder & the keyboard.

e R28, R29 & Q11 provide a buffer such that pin
1 of the slave processor can receive reset pulse
from the reset controller.
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D19 allows the NMI active low sighal to turn on the
sounder directly during a fault condition. D 20
protects against reverse voltage from the sounder

* Pins 13 to 19 provide an interface to the display
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the case & exposed mechanlcal parts are free
from any damage.

Result:
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insulation resistance between the mains inlet
& the exposed metal parts .
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— Keyboard tests

1 I U T\ A

* Press OFF: The display goes blank, butthe AC
amp remains lit.
* Press ON: As initial power ON. The pump
reverts to the set-up mode .
- * Press alarm :The alarm is silenced & the pump
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the AC supply.

The alarm sounds intermittently & the display shows
“AC MAINS FAIL “.

Switch on the AC supply.

~
A §

L

>,
W

A~ |

) 2
N T —~ AN = J L ol
y A W | - I ¥ 3} | B
I'\\_ ([SEEEEV ) | = | E - )

W (& = = = e




%
C
C
o,
n
(D
s
o
X
(

-1 1\

aorformoend on I
| N N | ) | | | |
VItliCu Vil MI.I
[ &

 The used syringe gives the wrong results.
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: _______Observations _
(a)
Computer =~ Physician - Patient —
x :
: Manua! data entry H
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o)
Computer - Pump - Patient -

Transducer j=—

{c)

Various levels of automation in the control of drug delivery.
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e Delivery Characteristics

— Highly Accurate
— (+/-) 2-3%

ale

very rates as low as 0.01ml/

A =]

— Deli

. M
C\A\ I VIS S NN N T VN o

Alﬁﬂ.*ﬂf\ |lll.+
A

N A1 2N\
g

'[‘! CA L\

(W oW W ]
L

[ ]
J AL 11 J 13 AN\ ]
LS B LI = L]

1L LI
I FEEE S |

IS EEESE
s

1 8 8.\
L= = =

y
ana actuation mec

S A VI S

— N
~7

Lusually a iead screw




-y 101
L

-

P BT Y W_ NI
| A & 1 G . |

1\ Y LA
T oo/ A

¢ 1
- 8

M 7_N

Y1 LT INOAY

JILAL 1}
bt L

o~
[ A

J
D

P W7V W _ W7\
S (S YN1EA2T )

D

-t

) |

1 S
1—11
1IN0 1

~
| P |
A

£\
)
\ W |

L1
1 \A

o~
| §

1 YRJICA.\ | B A 11
L - 18 L

[ 4
|

1 N N\ N
1YY Y
11 I\ Cl11
LB L

7~
) W A |

IAnlnvn/rAarinm

IIH 1\/7=1 111

ACIITvVOlili
)

\
| |
| |
J\J 111}
=13

rNC
| = B
L § )
| SR

| | J

'VE!!!

-~
N ”

1A I\
=N

2iaY

\ LAV EEEViIi@ |
=14

™
|

Syringes
® Flow Rate Setting

inge i.e.

® 0.1- 300.0 mL/hr for 10,20,30 mL Syr

ml /h Stenc)
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(potentiometer) incorporated with the shaft of
syringe barrel will rotate. The resistor value changes
according to rotation angle.

The syringe plunger clamp moves anng with nut
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syringe is C

ampec

dNnC

sensor is ON, t
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respective information is sent to CPU.
e |f the instrument is using the external power

or mternal power the controller recogmzes
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controller, Detector circuitry, power supply
and battery charging monitoring, Key pad and
Display controller circuitry. It has a micro-

controller CPU with ROM. RAM and data
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actual speed W|th the caIcuIated speed
according to program set up. The motor
rotation pulses are given by main CPU to drive

‘he motor and simultaneouslv encoded input
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controlled by digital electronics.

* The internal diameter of syringe is stored in
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constant supply to the unit and simultaneously

® Battery Operation — The fully charged battery gives

monitored by CPU. It monitors the charging current,

discharge current and time. If the minimum
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~* Pump Unit — The pump is driven by stepp
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by sensor. This monitors the direction of
rotation and speed of pump.
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packground and shows the status of Unit. It
displays whether the unit is connected on AC
mains or Battery operation, Alarm status,
History of Drug infused, time interval, bolus
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® Memory log ( Operating events with date and time for drug
deliver)

® Drug dose calculation function
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drugs for patients in the coronary care
units.

 The largest group of potential users of

oumps are ambulatory diabetics.
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o Cell Injection
o Chemical Reactor Injection
o Low flow dispensing
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o Used to administer IV fluids
o Regional anesthetics

o Anti-arrhythmic medication
o Chemotherapeutic agents
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deal for low flow at high pressure

* Available with accuracy of 0.5%

* Excellent pulse-less flow

XML
| N . .

P~
Y -~
f & |
A

= ¥

\/
Y
7

=
[ —
]

L 7S N\ ISA LN PN N
Fan

AVA S P EEEEN I
11

[ & A\ I &
v.l“llllv L

o~ gy

£\
[ = e
|

P

AVAVES E §




