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25. SYRINGE DRIVERS

Syringe drivers are used to aid drug delivery when the oral route is no
longer feasible.

INDICATIONS FOR USE;-
1) INTRACTABLE VOMITING

2) SEVERE DYSPHAGIA
3) PATIENT TOO WEAK TO SWALLOW ORAL DRUGS
4) DECREASED CONSCIOUS LEVEL
4) POOR ALIMENTARY ABSORPTION (RARE)
)

o

POOR PATIENT COMPLIANCE
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MORPHINE CONVERSION
Diamorphine can be administered subcutaneously in a smaller
volume than morphine, and in countries where diamorphine is
available is the preparation of first choice.

Oral morphine SC diamorphine SC morphine
RATIO 3 1 2
When converting from opioids other than morphine, calculate the
equivalent dose of oral morphine over 24 hours and continue as
above.

THE FOLLOWING DRUGS MAY BE MIXED WITH DIAMORPHINE:-

cyclizine glycopyrronium
haloperidol hyoscine butylbromide
hyoscine hydrobromide levomepromazine
metoclopramide midazolam

octreotide ondansetron

DRUGS NOT SUITABLE FOR SUBCUTANEOUS USAGE:-

diazepam
chlorpromazine
prochlorperazine

USE SEPARATE SYRINGE DRIVER FOR:-

dexamethasone
phenobarbital
diclofenac
ketamine
ketorolac

CONVERSION OF ORAL MORPHINE (or oral morphine equivalent) TO
PARENTERAL DIAMORPHINE
morphine 3mg oral = diamorphine 1mg SC

METHOD Add the total daily oral dose of morphine (or oral morphine
equivalent) and divide by three.

e.g. morphine 10mg oral 4h =
or
MST 30mg b.d. = morphine 60mg oral 24h
or
MXL 60mg o.d. =

morphine 60mg oral 24h = diamorphine 20mg SC in 24h
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GENERAL PRINCIPLES

e Care should be taken when mixing more than two drugs in a syringe
and in ensuring that the diluent used is compatible with the drugs.
Water for injection or 0.9% sodium chloride can be used as a diluent
but water must be used with cyclizine and doses of diamorphine >
40mg per ml

¢ If requiring more than three drugs in one syringe driver, re-assessment
of treatment aims is required.

e With combinations of two or three drugs in one syringe, a larger
volume of diluent may be needed, e.g. 20ml or 30ml syringe.

PREPARATION OF SYRINGE DRIVER

The following is an example only, to illustrate the principle; local practices
may differ. Training is essential.

IMPORTANT - CHECK TYPE OF PORTABLE GRASEBY SYRINGE
DRIVER

|Blue Driver Hourly Rate | We strongly encourage that

each health care trust should
use only one type of syringe

driver to decrease risks of
|Green Driver Daily Rate | dose errors.

Draw up prescribed 24 hour medication mixed with water for injection as
diluent.(Use sodium chloride 0.9% as diluent with levomepromazine)

Set the rate on the syringe driver.
(The rate of delivery is based on a length of fluid in mm per unit time).

For example:
MS 26 - GREEN (mm per 24 hours, a daily rate)

rate = measured ‘length of volume’ in mm
delivery time in days

e.g. 48 mm = 48 mm per day
Rate on dial is 48

MS 16 A - BLUE (mm per hour)

rate = measured ‘length of volume’ in mm
delivery time in hours
e.g. 48 mm = 2mm per hour
24 h
Rate on dial is 02
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PROBLEMS

Infusion running too fast:

Infusion running too slow:

Site reaction:

Precipitation

Check compatibility of drugs.

Check the rate setting and recalculate.
Check start button, battery, syringe driver,
cannula and make sure injection site is not
inflamed.

Cyclizine and levomepromazine cause site
reactions most commonly. Firmness or
swelling is not necessarily a problem but
the needle site should be changed if there is
pain or obvious inflammation. If there is no
alternative to subcutaneous administration of
drugs it may be helpful to add
dexamethasone 1mg to the mixture.

A plastic/teflon needle may reduce local
irritation if there is a nickel allergy

Check solution regularly for precipitation and discolouration and discard if it
occurs. Cyclizine may precipitate at high doses, particularly in combination
with high doses of diamorphine. Other combinations may also cause
cloudiness in the syringe. On rare occasions a patient may need two or
three separate syringe drivers to separate the drugs.

Light flashing

This is normal. The light flashes:-
BLUE - Once per second GREEN - Once per 25 seconds

Flashing will stop when the battery needs changing. The syringe
driver will continue to operate for 24 hours after the light has

stopped flashing.

Alarm

This always sounds when the battery is inserted. It can be silenced
by pressing Start/Test button.
Check for - empty syringe - kinked tube - blocked needle/tubing -

jammed plunger.
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Drug Compatibilities — usually maximum 3 drugs in one syringe

(Examples Of Commonly Used Syringe Driver Preparations)

Diamorphine + Haloperidol + Cyclizine**
Diamorphine + Haloperidol + Hyoscine Hydrobromide
Diamorphine + Haloperidol + Hyoscine Butylbromide
Diamorphine + Haloperidol + Levomepromazine***
Diamorphine + Haloperidol + Midazolam
Diamorphine + Cyclizine** + Hyoscine Hydrobromide
Diamorphine + Cyclizine*™* + Levomepromazine***
Diamorphine + Cyclizine** + Midazolam
Diamorphine + Midazolam + Hyoscine Hydrobromide
Diamorphine + Midazolam + Hyoscine Butylbromide
Diamorphine + Midazolam + Levomepromazine***
Diamorphine + Midazolam + Glycopyrrolate
Diamorphine + Levomepromazine***+ Hyoscine Hydrobromide
Diamorphine + Levomepromazine***+ Hyoscine Butylbromide
Diamorphine + Levomepromazine***+ Glycopyrrolate

**Cyclizine is incompatible with normal saline.

If needing to use a dose of cyclizine greater than 75mg/24 hours in
conjunction with a dose of diamorphine greater than 160mg/24 hours, a 20
ml BD syringe containing 0.9% sodium chloride as diluent should be used.
This will enable dilution to 14 ml so that the medication remains compatible
in the syringe.

*** Levomepromazine can be irritant.

If skin site soreness becomes a problem, it is recommended to dilute it
with 0.9% saline rather than water for injections. However, please note if
diamorphine is combined with Levomepromazine, 0.9% sodium chloride
can only be used when diamorphine concentration is less than 40mg/ml.

If the diamorphine concentration exceeds 40mg/ml, water for injections
should be used. If skin site soreness is a problem in this instance, increase
the size of syringe used. If other drugs are in the syringe, check these are
compatible with saline.



SYRINGE DRIVERS 159

suiydiowerp *UOIJOBaI 8IS 0} pUE (8seq
wm XIW UBD S.Q 90USPIAS pajiLUI) UOLONIIS]O
Jonp ajesedas liseju ul feLy e se jdaoxe
urind of aigesinpy | OS2 SuosERENeR
ayedde paseaiou| auIZewoidawons| on o} esnun st § ‘g'N
wsnnsIy lopuadojey | U0NOBA! BYS JoALp abulfg
ureb ybiapm Wwejozepiw UoIjONIISYO [BUNSAIU|
uoijoeal ays 0S Joj Bwi | papasu Ajfensn joN | Bulesy pasredw) auizipAko | uoissaldwiod piod eulds (lw/Bwiy)
SRETIE] yum sayendioald | ainssaid [eluesoeiul pasiey
wea} aied aAjeled; apIS [BUNSAUI apiweidojooiow Ja181 ured PI0J8}S09IL0)
asop [ensn Bw g}- By | ABojoouo yym ssnasig oljsen nadns pasu few - sajegelq UM SoXI oewanuy auoseyjowexaq
TOUUN} ON[Ip 0} | Uedodsng UM oAb Jou 0q
K1y pawejur s oys dpUOJYD WNIpos ainssaud
Janup abunAs j| suizewoidawons) %60 [elueloRUI pasiey
Buepas aq uen yum anib jou oq pue wejozepiw uoioNJISqo
|njured aq ‘apiwe.dojoojow 1amoq [eoluBYIB\
ued uonoslu| apiwesdojoopw | ‘(sasop Jaybiy ur) uonenws [eabukieyd (Jw/Bwiog)
uoisuajodAy yum anib jou oq aulydiowelp easneu Alojedionuy PINEITENT]
uoISIA paunig ‘auoseyjaWexap SSOUNOIS
sinoy g Aiona yinow Aig JOUBD PAOUBAPE UM Yim uonow Yiim pajeroosse I uy
asop [ensn Buwpg|-bwog w1/ 0s Bwog ssauismolq | sjuaned ul sauo a)njosqe oN ajeydioaid uep Burywon pue easnen aulzioh)
(az1s ajnodwe)
sabuel uonoe Jo J8suQ S}094)3 apIS /Bnip jo sse|n
sop uoisnjul ypg 8sop ‘N'dd 9|qIssod suoljeslpuiejuo) Aungnedwo) suoljealpu| 6nig

“POTEOIPUI SSIMISUIO SSBIUN HI LY YIM PaXIW 84 pinoys sBnip iy

sBnup Bujuiquiod uaym ybnos aq pinoys 8oIApY
*SUOIeUIqUIOD Ul JO duole pasn aq Aew Asay] “JoAlp abullAs unoy g e ul Aisnosueinogns pasn aq Aew yeyy sbnip oy apinb e si Buimol|o} sy




160 SYRINGE DRIVERS

opiWoiqolpAy
2UI0s0AY uey)

5,8U1080AY 0} 8su0dsal
ou Ji aAoBYe 8q Aepy

(Jwe / Bw 9°0'|w/Bwg 0)
dluLeISNWIUR

juajod eiow sewi} G-g | Sulw Op-0g UIYNM UOI}2108s JO uoionpay wnjuowwe
UORONASYO [9MOg Areusayenp
9sop [ensn sinoy g-9 yinow Aig a|qesadouy ur o110 aplwo.iq
Bwz'| - Bwg o Kiane 9s Buigo eipsedhyoe] sBnJp 1sow Yim anel yleaq wnjuoliAdoaf|n
Sulw 0g-0g UIUIM XIIN 10N 0@
uonn|ip 1o} 8pUOIYO

BwapaoiBuy | WNIPoS %6'0 SN (ured payejal (lwg/Buwgy)

(uoisnyul 8y} se (93) euwiyisy Janp abuphs jJuswanowyured
|lom se anIb jou op) asn pabuojoid snuyy | elesedss e uj oA 2u0q Jo uojewwepul | oisabjeue pioido-uoN
asop [ensn smnoygl|  yum Ajeradse EeLeoIN sbnup isow aNnsSI} YIMm pajeroosse aIvSN
Buwiog | -bwg/ Kiana Dg Bwg/ | uonesso|n UNS uoijesaa|n andad Aoy | yim ajqiedwoou Arenonued) ured oeudjodIq

1:¢ sI suiydiowelp
snoauenogns

0} dulydiow Bunpial/Buiyoymp (Bwoog ‘Buigo
[BJO JO UOISIBAUOD) uoisnjuo) | aunjie} [eual uj 8sop Ajpojy ‘Bupg ‘B ‘Bwg)

SUILOE-0} UIUIM uopedisuo) esoyuelq
auiydiow yinow Aig swoydwAs ybnoo oisableue poido

10 9BIUI [BIO [B10} 9S0p UoISNjUI Ypg ssauIsMoIq s uaned e jsurebe eaoudsig
uo Buipuadep ajqenen [€10} JO YIXIS BUQ easneN Alinyoseo payely Ji suoN | sBnJp 1sow yipm ured aujydioweiq
(az1s a|nodwe)
sabues uonoe Jo 1asuQ SEENE /Bnip jo sse|n
sop uoisnjul ypg 9sop 'N'd'd 9|qissod SUOIedIpUIRIU0) Auqnedwon suoleoIpu| bnig




SYRINGE DRIVERS 161

(ju/Bwioz)
SSOUISMOIP Kioyel08suy
SUIW G - € UIYNM asned Jou alnel Yyieaq olpowsedsnuy
asop [ensn S90p 0S Jallieq sinelB elusyseAp SUON}BI08S 8oNpaYy olUNBISNWIHUY
BwoQ} - Bwoy 01100 sinoy ¢ Alane urelq poojq (punquow ssajun) auIzjoAo 1dsoxa 91|09 yum aplwoiqjAing
UNM UOONISAO [amog 08 Buw og - Bwo| | $s010 J0U $80Q ewoone|B a|fue moueN | ‘sBrup 1sow yIpm swoydwAs aaonisqo 2u19sofH
suwgj-op uyyy | UOSIA PRuNIE
uoisusjodAH
wnuyep pateybe UORHMOI
papiore 219A8S Ul RIS u kynoyya
aq pnoys Buigl< sesoq | g Bwig pasu Aew SSaUISMOIQ dnaoly ejqeloesy| (Ju/Buwg)
sinoy yinow Aig |0Y09[E g SINA|OIXUB UM wnuap pajendy anoyoAsdiuy
Burywon @ easneu Jo} g Aane Ajlep 0S swoydwAs uoissaidag SN 9]qIssod swoydwAs onoyoksq suousydoifing
8s0p [ensn Bwg - Hug Buwg -bwg | | [epiweshdenxg oSeas|p suosuped | sbnip 1sow yim Buniwon g easneN |opuiadojey
SSOUISMOIP 8SNed
10U S0P 0S Jalieq Uelq
po0|q 8y} SSOI0 Jou $80Q
10940 Miojasoasiue
(9z1s a|nodwe)
sabuels uonoe Jo 19suQ $109})3 9pIS /Bnip jo ssejn
sop uoisnjul yyg asop 'N'dd a|qissod SuoljedIpulRIU0) suoned1pu| Bnig




162 SYRINGE DRIVERS

juasaud 01|09 Ji UOKONASTO
Jemoq ut anib jou oq

Bunepas-uoN
21|09 noyim swoydwAs

sjoaye [omog BAIONISAO
[epiwesfdenx3 sisiuoBejue Z10 8y} jo uonenuig (wg/Buwiol)

10}deoal €1 HS jo Buifidwa oseb pakejaq
uoissaide( | UoNRLSIUILPE A/l JUBLINOUOD uolEAI | OnewWanU. dBUINOI]

sinoy 9 Aione BOOYLIBIQ sBnJp ojupBOSNWIUE YiIM oseb Aq pasnea
Bwog-bwo9 | wyyos Bwogz-Bwol ssauizzig uoljeJIsIuIWpe Juaunouon) | sbnip jsow yim Buniwon pue easnen aplweidojooley

Bunepas Aan aq uen

uoneybe [euiwis}
10} asop SoINUIW Og UIyIM sinelB elusyiseAy aulzipko (lw/Bwge)
[ensn Bwog-bwsz uoisuajodAy wsiplolAyiodAq Ynm asn jou oq

[eansod Ksdayid3 ured a|qejoru| anoyohsdiuy
Buniwon 9S0p [ensn sinoy Wepuadep Adelay) anisuspadiynuy uoneybe [euiwia] auizelyiousyd
' BOSNBU JO} 8SOP | 9 - ¥ Muene wyy0s aso(q uoisuajodAy einisod auoseyjawWexap eluwosy| oewanuy
[ensn Bwgg - Bwgz'9 Buwggl - bwsz'g uoepas aseasipsuosunued | yum sajendioaid Buniwon @ easneN aulzewoidawons
uonoe dljwaNue 8WOS | w/Bwg 0 Jo jw/bwy
I aplwoiqoiphy
Bwyzet B0 uolepas a[nel yreaq auosoy
(az1s a|nodwe)
sabuel UOI}O. JO }8suQ [SEETTE T /Bnap jo sse|y
9sop uoisnjul Uy asop 'N'H'd 9|qissod SuolEedIpUIRIIU0D Aungnedwo) suonedIpu| Bnig




'Su01o8(Ul J0j Jayem asn ‘uonoaful sUOPOIAXQ pue B)ejoe| auizi[oAd 8SOP-mo| Bulxiw usym painbal S| jusn|ip e ji 1IBASMOH
"aUI[es %60 Ynm ajqnedwooul S| ayeloe| auizipA) “(aBulis |w og prepuels e ul Bw 09 'e'|) [w/Bu g< I 8uIZIAD JO UONBAUSIUOD B} UBYM BuIZIPAD Yim ojgredwodul ,

SYRINGE DRIVERS 163

SuIW O 1-G UIYIM Syeam sdwy |uig pue ju |
2 UIUHM JO [OVIN JUSLNUOD Jw/Bwo |
3s0p Uz spioido Juswiredwi [USI BIBASS BuIZIPAD Yim plodo
ol [B10} JO UIXIS BUQ Jayjo Jad sy | Juswiredw oieday ayesapopy a|qeredwooul ured auopo2AxQ
(1e1n 8y} wiem
puey) jnyured |w/swelBosowp0s
aq ueo uonoslu] oe|njsl |amog Jw/swelBoilwoog
sinowny} |w/swe.BosowooL
aoua|nie|4 Bupai08s suOWLIOY YIM |w/swelBosoiwg
ured [eujwopaqy pajeroosse swojdwis ATINO 3SN
suiw 0g uiyIm BIxaI0UY ©a0yLIeIp 8|qejoeny| 1SI7v103dS HO4
asop [ensn Buniwop anbojeue
sweJBosoiw 009 - 00€ sinoy g A1one 0s easneN | eiwseof|bodAy ayenusiod Aew auoseyjawexap | Bumwon yyum pajeroosse UlJeISOjewos
:UONONASQO [euliSalu| sweiBoiolul 004 - 05 ynow Aug | ‘snyjjow sejeqelp u uoined | yum sajeydioaid uononISqo [eunsa| aploaIR0
wseds ajosn|y
dnooly sjqeloenU|
SUIW Q-G UIYIM Asdeyid3 (Jwg/Bwol)
snuojooAw [eaoyNA anhjoxuy
asop [ensn sinoy ¢ Aiena ssauIsMoIq uoisuajodAy uoneyBe audazelpozuag
B 09 - Bwo| 0s Bwo] - bwsg ssauizzig SsauIsmoIq | SBnip 1sow Yy [eUIWIB} 10} UOBPAS wejozepij
(ez1s ajnodwe)
sabuel UOI}OB JO J8suQ s)09)43 apIS /Bnup jo sse|y
9sop uoisnjul Yy asop ‘N'H'd a|qissod suoneslpuleluo) Aygnedwo) suoneslpu| Bnig




164 SYRINGE DRIVERS

BACKGROUND READING SYRINGE DRIVERS

Books

Dickman A. et al (2005) The Syringe Driver: Continuous Subcutaneous
Infusions in Palliative Care. 2nd Edition Oxford: O.U.P.

Reviews

Scottish Intercollegiate Guidelines Network, (2000) Control of Pain in
Patients with cancer, a National Clinical Guideline. Edinburgh: SIGN






