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SYRINGE PUMPS

Definition

A McKinley T34 syringe pump is a portable battery-operated
infusion pump weighing approximately 210g (excluding the
battery) and measuring 169mm by 53mm by 23mm.

Background

Dr. Martin Wright developed the syringe driver in 1979 for use in
treating thalassaemia with infusions of Desferrioxamine (Wright &
Callan, 1979). The use of a portable battery operated syringe
driver for subcutaneous medications is now a well-established
technique in palliative care; this view is supported by Dickman et al
2005, who suggests, "that it is particularly suited to palliative care".
The syringe driver, (Hunt 2002) "allows for a minimally invasive
route of drug administration, which produces relatively constant
levels of medication which avoids peaks, which can result in
reduced symptom control" (Hunt 2002).

Palliative care patients often present with multiple symptoms that
can necessitate the need to use several medications. If the
patient's condition deteriorates and the oral route cannot be used
Dickman 2005 further suggests, "that a continuous subcutaneous
infusion via the syringe driver provides a simple and effective way
to control symptoms".

The McKinley T34 Syringe Pump is a more advanced delivery
system than a syringe driver and is a typical example of an
ambulatory syringe pump. Other types of syringe pump are
available and professionals should follow the individual
manufacturer's instruction manual for details of their use.

These guidelines apply only to the McKinley T34 syringe pump.



SAFETY

Risk Management

Parenteral administration of medicines carries a number of risks
that have been well documented. Syringe pumps may be used
infrequently and competency can be difficult to maintain where use
is infrequent. The Scottish Executive Health Department
publication — Good Practice Statement for the Preparation of
Injections in Near- Patient Areas, including Clinical and Home
Environments- provides guidance on the principles to minimise
these risks (CRAG/NHS Scotland 2002). The Royal College of
Nursing has produced Standards for Infusion Therapy with
practical guidance on implementation (2003). The provision of
local guidance on the use of syringe pumps builds on this process
to enable dissemination of consistent advice and best practice.

Syringe Pump Maintenance

All syringe pumps are serviced regularly according to a defined
schedule and at least annually, whether used or not. If a syringe
pump has been dropped or submerged in fluid or if there is any
doubt as to their handling operation whilst in use they should be
withdrawn from clinical use, labelled ‘Do Not Use’ and sent to
medical physics to be checked.

Information on requirements is available from your local Medical
Physics Department. A register of all such devices within the
health board area is maintained and the Medical Physics
Department must be notified, according to procedure, of any new
syringe pumps being brought into the service, or any syringe
pumps that have been removed from service.

Cleansing and Decontamination

Cleansing should be carried out with a damp disposable cloth (use

warm water and general-purpose detergent). Dry thoroughly. If

any additional cleansing is needed, e.g. the treads of the screws

the actuator moves along, contact the infection control team for
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advice. The pump must not be submerged in water. If it is
accidentally dropped in water, it must be withdrawn from use
immediately, labeled ‘Do Not Use’ and sent to Medical Physics.
Do not use chemicals such as Xylene, acetone/similar solvents or
Cliniwipes (or similar) as this will cause damage to components
and labels.

Incident Reporting

Systems are in place within NHS Lanarkshire to monitor and report
incidents involving syringe pumps. Staff should be familiar with
the relevant incident reporting system and relevant documentation.
All incidents will be investigated.

Audit of this information, along with audit against the standards for
use of syringe pumps assists in identifying training needs.

What defines an incident?

Administration of incorrect medication, dose and/or diluent
selection

Incorrect rate setting on syringe pumps resulting in infusions
completing ahead of intended time or carrying on beyond
intended time of completion

Device not alarming

Any other incident or near miss which may compromise patient
safety or comfort

N.B. Any device and/or consumable involved in an adverse
incident should be "quarantined" and sent to Medical Physics.



Who can report incidents?

Any member of staff can and has a professional responsibility
to report an incident to their line manager and complete an
incident report form

How should the incident be reported?

In the event of a medication error, near miss or adverse
reaction NHS Lanarkshire policies and procedures should be
adhered to by all staff

Hazard Warning Notification

NHS Lanarkshire operates a cascade system for hazard warning
notification. Individuals with responsibility for managing areas
where syringe pumps are in use must ensure relevant notices are
acted and reported upon.

TRAINING

All staff using a syringe pump must be personally competent and
accountable in the use and operation of such devices. Managers
should ensure that relevant training takes place (e.g. at induction)
and maintain a record of staff who are trained and competent to
use such devices. (The Management of Infusion Systems SEHD
1995).

Competencies in the use of Syringe Pumps are available on the
Skills for Health website. www.skillsforhealth.org.uk

N.B. Information for patients and carers is available in booklet
form from the manufacturer.



The McKinley T34 Syringe Pump

The McKinley T34 model is calibrated in ml per hour. All T34
pumps for palliative care are set up to deliver the syringe contents
by continuous subcutaneous infusion over a 24hour period only.

Choice of Syringe

The McKinley T34 pump may be used with most brands of syringe.
The most commonly used syringes have been 10ml and 20ml,
however it has been more recently advocated (Dickman 2005) that
a 20ml syringe is the recommended minimum for several reasons:
a larger dilution will reduce both the risks of adverse site reactions
and incompatibility and it also accommodates large doses of
medications. It is therefore recommended that 20ml and 30ml
syringes should be used and that they MUST have a luer lock
facility in order to avoid leakage or accidental disconnection.

N.B. The 50ml luer lock syringe is the largest syringe that will fit
the McKinley T34 syringe pump. It allows medications to be
diluted up to approximately 38mls volume for Terumo syringes.
This reduces the need for a further syringe pump when giving
larger volume medications, e.g. metoclopramide. A 50ml syringe is
not recommended for routine use but may be used for specific
problem infusions. (Note: the lockbox is unsuitable for use with a
50ml syringe)

Brand of 20ml luer 30ml luer 50ml luer
syringe/ Size lock lock lock
BD Plastipak 18ml 23.5ml 34.9ml
Terumo 18.6ml 24.5ml 38ml

Ref: McKinley T34 Ambulatory Syringe Pump Operation Manual, March 2006
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Requirements

McKinley T34 syringe pump

Battery, PP3: 9 volt alkaline. Plus spare new battery as a new
battery will only last for around 3-4 days depending on the flow
rate.

20ml or 30ml luer lock syringe.

Note: 50ml syringes should only be used for specific problem
infusions.

Saf-T-Intima cannula 22G (catalogue code 383322)

100cm extension set with integrated anti-siphon valve
(McKinley 100-172S)

Alcohol wipe

Transparent adhesive dressing e.g. Tegaderm

Prescribed medications / diluents

Syringe pump prescription / recording sheet / infusion label
Patient’'s own electric razor or scissors (for hair removal if
necessary)

Holster, lockbox and key

Practice point

BD plastipak syringes should be used where possible



PROCEDURE
STEP 1 - Filling the Syringe

1.

Use a luer lock syringe of at least 20ml

o It may not be possible to fill all sizes of syringe to full
capacity (see table on pb5)

Draw up the prescribed medication and diluents to the

prescribed volume.

Complete the details on the drug additive label as per STEP 2

Practice points

Medications should be prepared in accordance with CRAG
and NMC recommendations

Check compatibility of medications in syringe

Consider factors affecting choice of final volume (medication
concentration and hence stability and irritation at site).

STEP 2 - Labelling

1.
2.

All syringes containing medications must be labelled.
If there is any doubt as to the contents of a syringe, the
contents should be discarded. This is particularly important for
continuity of care, especially where patients transfer from one
care setting to another.
Complete the label details in ink or other indelible print.
The label requires to state:

* The name of the patient for whom it is intended with

Unit/CHI number
* The date and time of preparation
* The initials of the person preparing the contents

* The initials of the person checking the contents (if
applicable)



¢ The name and dose of all medications e.g. morphine
15mg, haloperidol 5mg, etc.

* The name of the diluent e.g. water for injection

* The total volume of the contents

* The intended route of infusion

5. Attach label to the syringe.
6. Ensure the label does not:
o Interfere with the mechanism of the infusion device

0 Obscure the graduations on the syringe

Patient’s Name:

w |CHI No:
.= [Drugs Dose Made By
=
[%]
o
= -_—
] Chkd By
8
LR e o e e
2 Total Vol (ml) Date/Time Prepared
z : ]ronﬁu]au;ll'ANEous INFUSTON
D tate occurs. .
Discard any remaining solution after 24 hrs, Infusion Label (Code LAT234)

Practice point

The medication may only be administered to the patient by the
person who prepared the syringe.




STEP 3 - Prepare the McKinley T34 Syringe Pump

New Values in Infusion®
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Pre-Loading & Syringe Placement

Install the battery

Before placing the syringe into the pump ensure the barrel
clamp arm is down then press and hold the “ON/OFF” key

The LCD display will show “PRE-LOADING” and the actuator
will start to move. Wait until it stops moving and the syringe
sensor detection screen (syringe graphic) appears.

N

NOTE: During Pre-Loading the actuator always returns to the start
position of the last infusion programmed.

Check the battery

Press “INFO” key until the battery level appears on the screen and
then press “YES” to confirm.

Verify there is sufficient battery power for the programme. Discard
the battery if less than 40% life remaining. The average battery
life, starting at 100%, is approx 3-4 days depending on use.

Always use an alkaline 9V battery. These can be identified by the
international code 6LR61 on the battery or packaging.
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STEP 4 - Connect Infusion Set to the Syringe

Connect the McKinley extension line securely to the syringe.

If it is a new infusion set, gently depress the syringe plunger to
manually prime the line. The line will take about 0.2-0.4ml to
prime and will require some force to open the anti-siphon valve
that is present. The extension line should be changed every 72
hours and documented in the nursing notes.

If the actuator is not in the correct position to accommodate the
syringe, leave the barrel clamp arm down and use the “FF “or
“BACK” buttons on the keypad to move the actuator. Forward
movement of the actuator is limited, for safety; therefore
repeated presses of the “FF” key may be required when
moving the actuator forward. Backwards movement is not
restricted.

During pre-loading the actuator always returns to the start position
of the last infusion programmed.

STEP 5- Fitting the Syringe to the Syringe Pump and
Connecting the Infusion to the Patient

Practice point

For safety reasons, the syringe must be attached to the pump
before connecting to the patient to avoid an inadvertent bolus
dose.

Check the patient’'s name (and wristband if used) against the
prescription, according to medication policy.

Lift the barrel clamp arm.

Seat the filled syringe collar/ear and plunger so the back of the
collar/ear sits against the back of the central slot (ensure
correct placement). The syringe collar/ears should be vertical.

11



Ensure that the scale on the syringe barrel is facing forward so
that it can be easily read.
Lower the barrel clamp arm.

- ;

NOTE: The syringe graphic on the screen ceases to flash when
the syringe is correctly seated at all 3 points.

e

The syringe size and brand option will then be displayed as shown
below.

12
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Confirm that the syringe size and brand match the screen
message. Press “YES” key to confirm or scroll with up + down -
arrows to view other syringe manufacture choices, select, press
YES to confirm.

Connect the extension line to the Saf-T-Intima cannula (which
has already been inserted into the patient). The Saf-T-Intima
cannula will not be primed but only has a dead space of 0.2ml,
which will have minimal impact to the patient.

Practice point
If the patient has unrelieved symptoms when the syringe pump is
set up a breakthrough dose of medication should be administered.

13



STEP 6a — Starting the Infusion (new syringe)

After the syringe confirmation, an example of the first screen that
appears is displayed below.

The pump calculates and displays the deliverable volume, duration
of infusion (24 hrs) and rate of infusion (mls per hour) — Press
“YES” to confirm or “ON/OFF” to return to the syringe options

Pump screen prompts “START INFUSION”.

—

Check the line is connected to the pump.

14



STEP 6b - Start the Syringe Pump

Check the line connection to the pump and press “YES” to start
infusion.
When the pump is running the screen displays (example only):

Green LED indicator flashes every 32 seconds.

Practice Point

If the infusion has not been started and a button has not been
pressed for more than two minutes, an alarm will sound and the
message “Pump Paused Too Long Confirm, Press YES” will show
on the LCD display.

To stop the alarm, press “YES” and continue programming the
infusion.

15



STEP 7- Keypad Lock

The T34 allows all users to lock the operation of the keypad during
infusion.  This function should be routinely used to prevent
tampering with the device.

To Activate the Keypad Lock:

With the pump infusing press and hold the “INFO” key until a chart
is displayed showing a “progress” bar moving from left to right.
Hold the key until the bar has moved completely across the screen
and a beep is heard to confirm the lock has been activated.

Practice Point

Although the keypad lock is on, the following buttons are still active
Stop/No
Start/Yes
Info

To Deactivate the Keypad Lock: (Pump must be infusing)
Repeat the above procedure. The bar will now move from right
(lock) to left (unlock) and a beep will be heard.

16



STEP 8- Lockboxes

Every T34 will be supplied with a lockbox. After starting the
infusion, place the pump in the supplied lockbox. Note: if a 50ml
syringe is being used the lockbox is unsuitable.

Universal keys will be supplied to each ward area/ community
nurse and will be replaced as necessary. Replacement keys if
required are the responsibility of the individual teams. If a key is
lost it must be reported using the incident reporting system.

STEP 9- Documentation and Monitoring
Record the details of the preparation and commencement of the
infusion on the recording chart.
Record:
- Date
Time
Total volume (ml) of medication(s) and diluent
Drug name(s) and batch number(s)
Diluent name and batch number(s)
Medical physics reference number on syringe driver
Signature(s) of person(s) preparing and checking
Site used and appearance
Battery level
Rate setting (ml per hour)
The operation of the pump should be checked:

17



Within one hour of set-up (e.g. in community, just before
leaving the patient’s house) and then

At 4 hourly intervals in hospital and hospice settings

At each visit by a nurse in primary care settings.

(The frequency of this will depend on factors such as other
nursing needs of patient, willingness or ability of patient/
carer to assist in monitoring, risk of instability of drug
mixture).

Practice Point

In the community, the patient and/or carer must be instructed on
what to do, and who to contact, if a problem arises.

At each check verify:

Rate has not been altered.

Volume remaining in the syringe. Calculate the volume
infused to assess whether pump is delivering medication at
approximately the desired rate.

Solution in the syringe and the line for cloudiness,
precipitation or colour change, and presence of large air
bubbles (tiny ones not significant).

Green LED light is flashing every 32 seconds and that the
bottom line of the LCD display is alternating between
“<<<<pump delivering” and make/size of syringe.

Line is securely attached to syringe and not leaking, and
line not kinked or trapped.

Infusion site for redness, swelling, discomfort/pain, leakage
of fluid.

The result of these checks should be documented on the recording
chart, and signed by the person checking. If any checks are not
carried out, e.g. site check to prevent disturbing patient when
asleep, the reason should be documented in the patient notes.

18



Practice Point

If any checks indicate a problem, e.g. the infusion is not running at
the expected rate, you must take appropriate action.

(Refer to section on problem solving)

Assess patient for efficacy and side-effects of the medication, and
seek advice from the appropriate team member if needed.

If an infusion is discontinued before it is complete e.g. because of
a change in dose or medication, document the amount remaining
and destroyed (ml). Destruction should be performed in
accordance with local policy.

Action points after monitoring checks

Action must be taken, and documented, in the event of:
Significant discrepancies in the actual and expected
infusion rate
Signs of incompatibility
Blockage of infusion line
Damage to the syringe barrel or tip, or presence of large
amount of air (may indicate cracked syringe barrel)
Site reaction

STEP 10 — Pausing the Infusion (Same Patient)

Temporary interruption of infusion e.g., bathing, e xtension

line/cannula replacement

1. Press “STOP”".

2. Press and hold “OFF” button until a beep is heard; the screen
will go blank.

3. Do not remove syringe from pump.

4. Disconnect the line from the cannula and cap the end of the
line and cannula with a universal bung.

19



Resuming the Infusion

1. Check that the prescription, syringe label and patient details
match, to ensure that this is the correct syringe for this patient.

2. Reconnect the line to the syringe on the pump.

3. Press and hold the “ON” button until a beep is heard. The
screen will request confirmation of syringe size and syringe
brand.

4. Press “YES” to confirm. If the syringe size and brand do not
match, scroll with up and down arrows until the correct
selection appears, then press “YES” to confirm.

5. The screen will display:

Press “YES to Resume” the previous program

6. The screen will display

“Remaining volume, duration and rate of infusion”
7. Press “YES” to confirm. Screen will display

“Start Infusion”
8. Press “YES” to confirm.

Practice Point

If you press “NO” the pump interprets this as a completely new
24hour period and the remaining contents of the syringe will be
delivered over the next 24 hours from confirming “Start Infusion”.

20



* Ensure the patient and the carer(s) know that the syringe pump
must NOT be placed at a level higher than the infusion site. (It
is possible for the contents to siphon out). N.B. this is still a
sensible precaution even with an anti-siphon set as they may
not be 100% reliable.
Never take a syringe that is not empty off the pump if it is
still connected to the patient.

STEP 11-  Stopping the Infusion and Removing the Syr  inge
Pump

Practice Point

Removal of the cannula and /or discontinuation of infusion must be
carried out only by appropriately trained personnel and in
accordance with local policy and procedures.

When the infusion is complete and the syringe is empty, it will stop
automatically and the alarm will sound. If the syringe pump is no
longer required for the patient, press “OFF” and then remove the
battery from the syringe pump.

If the infusion is to be stopped before the syringe is empty, it
should also be disconnected at the syringe end from the patient
for safety reasons before the syringe is taken off the pump. A
syringe that is not empty must never be taken off the pump
while connected to the patient.

Clean the pump and the cover (do not immerse pump in water).
Dry and replace in packaging if no longer required for use
Dispose of any remaining medication as per step 9

Document the following information in the patient notes

o Time/reason

o0 Whether cannula has been removed

o Condition of the infusion site

21



STEP 12 - What to do if the patient dies when the S  yringe
Pump is running:

=

Stop the pump.

2. Press the “INFO” button and record the date, time and amount
of solution remaining to be infused in the syringe (ml). If there
are doubts about the circumstances of the death, leave the
pump in place and contact your line manager for advice. In a
straightforward situation, remove the syringe from the pump,
destroy the contents and record the signature(s) of person(s)
destroying the remaining solution

3. Remove the battery from the syringe pump

4. Remove cannula as soon as possible.
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Fault

[Possible Cause

Action

The pump will not
start

No battery present.

[Battery inserted
incorrectly.

[Battery is
depleted/very low.

[Pump is faulty.

|Fit a battery.

LRe-aIign battery
erminals.

|Fit a new battery.

Service required.

Infusion ended
early/going too
quickly

Incorrect rate set.

\Wrong syringe
brand confirmed
during set up.

[Pump faulty or
incorrectly
calibrated.

Amend if
necessary

|IEnsure correct
understanding of
user/educate

Service/calibration
required

The pump has
stopped before
emptying syringe

[Exhausted battery.

[Faulty pump.

LFit new battery,
urn pump on,
confirm syringe
size and brand
select to resume
infusion.

|[Return for service.
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Clinical Scenarios/Problem Solving

With pump running, site reaction experienced, line and cannula require
changing

Stop pump using red STOP button (do not use the ON/OFF button), disconnect
from patient. Document volume remaining before and after this is done on
monitoring chart- and change of cannula and extension line in nursing notes.
Discard extension line and cannula. Using aseptic technique, replace cannula
and attach new extension line to syringe. Remove syringe from pump and
manually prime line. Reload syringe onto pump and resume infusion. As line
volume is now lost, remaining infusion time will be reduced. DO NOT adjust rate
but be aware that infusion will finish earlier than expected.

With pump running, occlusion alarm (occlusion may t ake more than 2
hours to alarm)

Pump will stop automatically and alarm will sound. Press ‘YES’ to silence alarm.
Identify cause of blockage and clear it. DO NOT remove syringe from pump.
Restart infusion.

Syringe renewal (end of 24 hr infusion)-cannula and line intact

Switch off pump using the ON/OFF button and remove old syringe. Prepare new
syringe and load pump as described previously in steps 1 to 6 without priming
extension line as it is still intact.

Change of prescription, requires flushing of cannul a and change of
extension line

Switch off pump using the ON/OFF button, disconnect extension line from
cannula, remove syringe from pump and discard remaining volume,
documenting amount on SC infusion chart. Flush Saf-T-Intima with at least
0.2ml WFI. Prepare new syringe and load pump as detailed in steps 1 to 6 using
a new extension line. Dispose of any remaining medication as outlined in step 9
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Troubleshooting

If Fast (running more than 1 hour ahead of expected time)
Practice Point

If major over-infusion, stop infusion, check condition of patient and
seek medical advice. Report as a medication incident.

Check the rate setting and calculations.

Check the correct syringe brand or size has been selected.
Change the entire syringe pump for a new one and send
original for servicing.

Check that the syringe pump is not positioned higher than the
infusion site

If Slow (running more than 1 hour behind expected time).
- Check the rate setting is correct.
Check the syringe pump light is GREEN and flashing.
Check the battery level.
Check the correct (luer lock) syringe brand or size has been
selected.
Check that syringe is inserted correctly into syringe pump
Check if syringe pump has been stopped and restarted for any
reason.
Check contents of syringe and line - is there any evidence of
crystallisation/kinking of tubing?
Check cannula site - is this red/hard/lumpy/sore?
o Change cannula site if necessary.
o Consider further dilution of drugs to minimise irritation by
setting up a fresh syringe.
o Consider metal allergy if wusing nickel needle-
recommended practice is to use a Saf-T-Intima.
If syringe pump continues to run slowly, change entire pump
and send for servicing.
Check rate of infusion at regular intervals.

25



Site Irritation
Change site (use a new extension line when changing site).
Discuss possible change of medication with doctor (cyclizine
and levomepromazine commonly cause site reactions).
Dilute medications to a larger volume in new syringe.
Consider separating into 2 syringe pumps.
Consider infection.
Consider an alternate route of administration of medication(s).
For severe site reactions that persist despite usual measures
such as increased dilution of medication(s), consult palliative
care specialist for advice on treatment options.

Precipitation, cloudiness or colour change in syrin ge
contents or line
Stop infusion and inform prescriber.
Seek advice from pharmacy if possible.
Issues to check and discuss with prescriber include:
Compatibility information
Diluent (seek advice from a pharmacist)
Dilute to a larger volume
Separating into 2 syringe pumps or give one medication
as a SC bolus
Keep away from sunlight and heat.
Advise patient on keeping syringe pump away from hot
pack/heat pad or hot water bottle.
Commence new infusion at a different site with new cannula
and extension line.
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Breakthrough Symptoms

Separate subcutaneous injections should be prescribed for
breakthrough symptoms. Regular use of breakthrough medication
indicates a need for reassessment of patient. Refer to Symptom
Control Algorithms for further information.

Care during Infusion

- Explain care of the pump to carer(s) e.g. avoid spillage of
liquids or dropping the pump and to report if light stops flashing
or if an alarm should sound.
Check battery daily.
Avoid using a mobile telephone nearer than 1metre to the
syringe pump. (McKinley Medical UK Ltd). Although there are
no confirmed reports of mobile phones interfering with the
operation of the syringe pump, following this advice will help
reduce any risk.
Disconnect when taking a bath or shower and cap the end of
the line and the cannula with a universal bung. Record on
monitoring chart the length of time the infusion has been
interrupted.
When the patient is mobile, ensure syringe pump is well
supported i.e. placed in a pocket or holster.

McKinley T34 Pump Alarm Conditions
When the pump detects a problem four things occur:
The infusion stops.
An audible alarm is activated.
A message appears on the display screen indicating the cause
of the alarm.
The LED indicator turns RED.
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The alarm will sound for the following reasons:

LCD Display

Alarm type

Possible Cause

Action

Occlusion or
Syringe Empty

Audible and visual
alarm

Patient cannula/line
blocked, kinked.

Occlusion.

Actuator has reached
minimum travel position

Remove occlusion and
restart as per page 20.

Flush/change cannula

as per local policy.

End of program, switch
pump off.

Syringe
Displaced

Audible and visual
alarm

Intermittent beep

Syringe has been
removed or displaced

Check and confirm
syringe seated correctly
and resume infusion.

Syringe flanges need to
be in the vertical position
at all times.

Pump Paused

Audible and visual

Pump left or no key

Start infusion, continue

Too Long alarm presses detected for 2 programming or switch
minutes off
Intermittent beep
Near End Audible and visual 15 minutes from end of Prepare to change

alarm

Intermittent beep

infusion

syringe or switch off

End Program
Press YES to
Confirm

Audible and visual
alarm

Intermittent beep

Infusion complete

Pump will alarm. Press
Yes to confirm end of
program and change
syringe or switch off.

Low Battery

Audible and visual
alarm

Intermittent beep

Battery is almost
depleted (30 minutes
left)

Prepare to change
battery

End Battery

Audible and visual
alarm

Battery is depleted

Change battery

28




ABBREVIATIONS

CRAG Clinical Resource and Audit Group
G Guage

INFO Information

LCD Liquid Crystal Display

LED Light Emitting Diode

NMC Nursing and Midwifery Council

SC Subcutaneous

WFI Water for Injection

29



REFERENCES

CRAG/NHS Scotland 2002 - "Good practice statement for the
preparation of injections in near-patient areas, including clinical
and home environments"

Dickman, A. et al. (2005) The Syringe Driver. University Press,
Oxford.

Dover, S.B. (1987) Syringe Driver in Terminal Care. British
Medical Journal, 294, p553-5.

Doyle, D., Hanks, G. Cherry, N. Calman, K. (1993) Oxford
Textbook of Palliative Medicine, 3" Edition, Oxford University
Press, Oxford.

Evans, N. & Palmer, A. (1998) Controlling breakthrough pain in

palliative care. Nursing Standard, 13,7,53-54.

Hunt, T. (2002) in: Pension, J. Fisher, R. (eds) Palliative care for
people with Cancer. London: Arnold.

Jones, V.A. & Hanks, G.W. (1986) New portable infusion pump for
prolonged administration of opioid analgesics in patients with
advanced cancer. British Medical Journal, 292,1496.

Mallett, T. & Bailey, C. (1996) The Royal Marsden NHS Trust
Manual of Clinical Nursing Procedures, 4th Edition, Blackwell
Science Ltd., Oxford. p544-545.

McKinley Medical UK Limited. Ambulatory Syringe Pump
Instruction Manual McKinley T34, June 2005.

Oliver, D.N. (1988) Syringe drivers in palliative care: a review.
Palliative Medicine, 2, p21-6.

Scottish Office Home and Health Department (May 1995) The

Management of Infusion Systems

SIGN Guideline 44 June 2000 - Control of Pain in Patients with

Cancer.

Twycross, R. Wilcock, A. Charlesworth, S. & Dickman, A. (2002)

Palliative Care Formulary. 2" Edition. Radcliffe Medical Press,

Oxford.

Wright, B.M. & Callan (1979) Slow drug infusions using a portable

syringe driver. British Medical Journal, 2, 582.

30



ACKNOWLEDGEMENTS

We extend our thanks and appreciation to our many colleagues
who undertook the task of reviewing this guideline.

We especially extend our appreciation to Sandra Crawford, Drug
Administration Co-ordinator, NHS Lanarkshire, for her constructive
and critical comments, which were invaluable in the writing of this
guideline.

Graphics reproduced with kind permission from McKinley Medical
Ltd

Guideline produced with financial support from NHS Lanarkshire
and Napp Pharmaceuticals Ltd.

CONTRIBUTORS

Linda Johnstone, Macmillan Area Lead Pharmacist- Palliative
Care, NHS Lanarkshire

Jan Smith, Community Macmillan Nurse Co-ordinator, NHS
Lanarkshire

Gillian Muir, Macmillan Palliative Care Clinical Nurse Specialist,
NHS Lanarkshire

Audrey Munro, District Nurse Team Leader, NHS Lanarkshire

Heather Elliot, McKinley T34 Project Co-ordinator, NHS
Lanarkshire

Updated in Dec 2009 by:
Linda Johnstone, Gillian Muir and Wendy Vincent (Macmillan
Nurse, NHS Lanarkshire)

31



Notes

32



