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Summary of Product Characteristics

1 NAME OF THE MEDICINAL PRODUCT
MedicalNitrousOxide.
2 QUALITATIVE AND QUANTITATIVE COMPOSITION

MedicalNitrousOxide cylindersaresuppliedto thefollowing specifi caion:
NitrousOxide 98% (min).

TheNitrous Oxide specificaton complieswith the current Europea Phamampeiamonograph(0416).
3PHARMACEUTICAL FORM

Medicinalgas,liquefied.

4 CLINICAL PARTICULARS

4.1 Therapeutic I ndications

NitrousOxideis usedwith oxygen,andprovidesa backgroundanaesthesiawhich is usually supplementedith either a
potentor intravenos anaethetic. Thesesuppkemens are requirel in approximately half of their normd anaesthetising
dosebecaus®f theanaesthetieffectof thenitrousoxide.

Nitrousoxideis usedasananalgesi@agentin conjuncton with oxygen

Whenan inhdation anaesthetics required the administration of nitrousoxideis usuallyaccompaniedby simultaneou
administrationof avolatile agentsuchasHalothane Ethrane etcin conjundion with oxygen.

In therelief of severguain,usuallyin emergencyituation, by inhalaion with 50% oxygen.

In shortterm proceduresvhich inevitably involve pan, sud as wound and burn dressing,wound debidementanc
suturing. Administereal usuallywith 50% oxygen.

Occasiondly asaninsufflating agentin lapaoscopy. In cryosurgeryasarefrigeant.

4.2 Posology and method of administration

Nitrousoxideis adminigeredthrougha face maskor trached tubeby meansof ananaatheticappaatus
Thegasis breahedin by the patientandabsorbe throughthelungs.

Nitrousoxide shoutl only be adminigeredby medical personnktrainedin the appopriatetechniques
Wheretheclinical indicationis the production of geneal anaesthesiat shouldbe noted that:

* Intheavemgeadult, nitrousoxideis adninisteral by inhaldion througha suitableanaesthetiappargusin
concentratbnsup to 70%with oxygenasthe balance
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* As peopleage,thereis a steadyreductionin theindicesof cardacand respiratay functionevincedby aloweringof
cardac outputandin lung ventilationandperfuson. In addiion thereis anincreasan deadspae in thelung which
increagsminuteventilation.Cerebrabloodflow is reducel by up to 30%. Theresultsof thesechangesneanthat
susceptibility to anaesthesis increasedNitrous oxide may, therdore be particularly usetil in theelderly andreduce
thedose of supplementargagents.

» Thereare no essetial differencedn clinicd indicaionsbetweenthe adult and child.

* Nitrousoxideis recommendeth the anasthesa of neonags.

* In obdetrical anaesthag, the nitrousoxide levelis keptbelow70%to allow a substarial oxygenlevel to be
provided.Nitrous oxide playsa majorrole becausenjeciedagens depressthe breathingof the infant andvolatile
agents depresaiterinecontracton.

» As ageneal rule,themoreill the paient,themoresusceptile isthe patientto otha anaesthetiagentsandthemore
nitrous oxideisrelied upon.

Cylindersshouldonly be usedin conjundion with medicd nitrousoxide gaspressue reguldors.

NitrousOxide shouldnot beusedfor morethanatotal of 24 hours,or morefrequentlythan every 4 days,withoutclose
clinical supewision andhaematologicamonitoring (seesectons4.4and4.8).

Nitrousoxideis usually notsufficientto creat an adequée anastheic effect onits own, andshouldtherebre beused

in combinaton with appropriatedosesf anotheranaesthéc whenusedfor general anaestheaa. Nitrous oxide hasan
additive interacton with mostotheranaesthéts (see interactons4.5).

4.3 Contraindications

Nitrousoxide shoutl not be usedwith anycondition where gasis entrgppedwithin abodyandwhere its expansion
mightbedangeroussuchas

* hea injurieswith impairmentof consciousness
« artificial, traumaic or spontaneoupneumothorax
* airembolism

» demmpressiorsickness

» following arecentdive

« following air encephalgraphy

* severebulous empysema

* duringmyringoplasty

* grossabdminaldistenson

* intoxication

» maxillofacialinjuries

« after intraoculargasinjecton in ophthalmc surgery for exanple with SF6or C3F8,until the intraoculargashas
beencompletly absorbec

Date Printed 17/09/2015 CRN 2167992 page number: 2



Health Products Regulatory Authority

4.4 Special warnings and precautions for use

Nitrousoxide causesnactivationof vitamin B12, which is a co-factorof methionire synthase.Folatemetaolismis
consequentt interferedwith andDNA synthesisis impaired following prolongedadministratiorof NitrousOxide.
Prolongedor frequentuseof Nitrous Oxide may resultin megadoblastic marrow changesmyeloneuropathyndsub
acutecombhneddegenerationf the spind cord.

NitrousOxide shouldnot beusedfor morethanatotal of 24 hours,or morefrequentlythan every4 days,without close
clinical supevision andhaematologicamonitoring. Specalist advice shoutl be soughtfrom a haematologisin such
caes.Haemavblogicalassessmemshould includean assesmat for megdoblastic changen redcellsand
hypersegmermition of neutrophils Neumlogical toxicity can occurwithoutanaemiaor macrocytoss andwith B12
levelsin thenormalrange.

In patientswith undiagnosedubclinicaldeficiengy of vitamin B12, neurobgicaltoxicity hasoccurredaftersingle
exposuresto NitrousOxide duringgeneal anashesia.

Assessmadrof vitaminB12 levelsshouldbe consideedin peoplewith risk factors for vitamin B12 deficiency prior to
using Nitrous Oxide anaesthaa. Risk factorsindudethe elderly, thosewith pooror vegetariardiet, andprevious
history of anaenma.

Nitrousoxide shoutl neverbe givenwith lessthan 21% oxygen,buta maximum of 30% oxygenshouldbe usedduring
anaesthesigexceptwhenusedin combinaton with a volatile anastheic agent)andmore at altitudeand in the
presencef disordersaffectingoxygenaion.

Reducedertility in healthcarepersonnehasbeenreportedwheretheyhavebeenrepeatedlyexpogdto high levelsof
NitrousOxide abovethe specifiedoccumtional exposurdimits in inadequtely ventilatedrooms.Thereis no
documentedevidenceo confirm or excludethe existenceof any causalkconnecion betweenthesecasesandexposureo
NitrousOxide

Scawengingof wase nitrousoxide gasshouldbe usedto reduceoperding theate andequivalentreatmentroomlevels
to alevel below100ppmof ambientnitrousoxide.

In patientstaking othercentrallyactingmedicind producs, suchasmorphine derivativesand/orbenzodiazepines,
concamitantadminigrationof Nitrous Oxide mayresultin increasedsedaion, andconsequentiyaveeffectson
respirationgcirculaion andprotectivereflexes.f NitrousOxideisto beusedin suchpatientsthis shouldtakeplace
underthe supervisim of appiopriatelytrained personne(see Section 4.5).

At theendof anitrousoxide/oxygeranasthesiaywithdrawal of the maskleadsto anoutpouringof nitrousoxidefrom
thelungand consguentdilution of oxygenin incoming air. This resultsin “diffusion hypoxid andshouldbe
counteractedoy giving 100%oxygenfor afew minuteswhenthe flow of nitrousoxideis stopped.
NitrousOxideis nonflammablebut stronglysuppors combustionandshouldnot be usednear sourcef ignition.
Smokingshoul be prohibitedwhenusingNitrousOxide

Under no circumstanceshouldoils or greasebe usel to lubricateany partof the Nitrous.

Oxidecylinderor theassociate@quiprmentusedto deliver the gasto the patient.
Wheremaisturisingpreparationgrerequred for usewith afacemask,oil basedccreamsshouldnotbeused.

Checkthathandsarecleanandfreefrom anyoils or grease

Wherealcoholgels areusedto controlmicrobiologicd crosscontanination ensue thatall alcohol hasevegporated
before handlng NitrousOxide cylindersor equipmat.
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NitrousOxideis staredin high presuregas cylindersasaliquid underpressureRapidopeningof the valve cancause
thedischargedgasto re-liquefy. This liquid cancausecold bumsif in contad with the skin. Cylindersshouldonly be
usedin thevertical postion with thevalveuppernost If not, liquid maybedischagedwhenthevalveis opened.

4.5 Interaction with other medicinal products and other forms of interaction
Nitrousoxideinactivaesvitamin B12 andpotentates the effeds of methotrexae on folatemetabolis
Thereareaddiive effectswhenNitrous Oxideis usedin combinaton with otherinhaledanaesthetisor drugshavinga
centraldepressardction (e.g.opiates benzodazepnesandotherpsychotopics). Thesenteractionshavecleareffects

in clinical pracice, decreasinghe dos neededfor the otheragents combnedwith nitrousoxide, causingess
cardovascuér andrespiratorydepressio andincreaing speel of emegence

4.6 Fertility, pregnancy and lactation
Pregnancy
Mild skeletal teratogenichange$avebeenobsevedin pregnant ratembryoswhenthe damhas beenexposedo a

high concentratin of nitrousoxide duringthe period of organogenesis.

Howeve noincreasedncidenceof foetalmalformaion hasbee discoverd in 8 epidemiologial studiesandcase
reportsin humanbeings

Thereis no publishedmatrial which showsthatnitrousoxideis toxic to the humanfoetus.
Thereforethereis no absolutecontraindicaion to its usein thefirst 16 weeks of pregnancy.

L actation
Thereareno known adverseeffectsto usingNitrous Oxide duringthe breastfeedingperiod.

4.7 Effects on ability to drive and use machines

Nitrousoxideis rapidly eliminatedbutit is recommendel thatdriving, useof machiney andotherpsych«-motor
activities shouldnot be undertakeruntil 12 hourshave elapsel after nitrousoxide anaesthesia.

4.8 Undesirable effects

Eventssuch aseuphoriadisorientaton, sedaion, nauseavomiting, dizznessandgeneralisedtingling are commonly
describal. Theseevens aregenerallyminor andrapidly revesible.

Prolongedor frequentuseof Nitrous Oxide,includingheavy occupdiond exposue andaddiction,mayresultin
megaloblastc anaemiaAgranulocytositasbeenreportedfollowing prolongednitrousoxide administation(see
section4.4).

Myelonairopathy polyneuropathyandsubacutecombined degenerion have alsobeenreportedfollowing prolonged
or frequentuse.Howeverin patientswith undiagnosedubclnical deficdency of vitamin B12, neurologicakoxicity has
occurredafter asingleexposureao NitrousOxidefor anaesthsia(see secton 4.4).

Addiction may occu.

Nitrousoxide passesnto all gascontainng space in thebodyfaste thannitrogenpassesut.

Prolongedexposuranay resultin boweldistenson, middle ea damageandruptureof eardrums
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Reporting of suspected adver sereactions

Reportingsuspecte@dverseaeactionsafterauthorisaton of the medicinal productis important.It allows cortinued
monitoring of the bendit/risk balanceof the medidnal produd. Heathcae professionalsre askedo reportany
sugpectedadverseaeactionsia:

HPRA Pharnacovigilance

Ealsfort Terrace

IRL - Dublin 2

Tel: +3531 6764971

Fax:+3531 6762517

Website:http://www.hpra.ie

E-mail: medsafety@pra.ie

4.9 Overdose

Whenusedappropriatelythereis norisk of overdoseawith NitrousOxide

Inappropriateunwitting or deliberatenhalation of nitrousoxidewill ultimatly resultin unconsciousnespassing
throughstagef increasng light-headednesand intoxication,and, if thevictim were to bewithin aconfinedspace,

deathfrom anoxa couldresult. Thetreamentis removal to freshair, mouh-to-mouthresusdation and,if necessat,
theuseof anoxygenresuscitator.

5PHARMACOLOGICAL PROPERTIES
5.1 Phar macodynamic properties

PharmacotherapeutiGroup- GeneralAnaesthetcs
ATC Code:NO1AX13

Thechamcteistics of nitrousoxideare:-

Sweetsmelling, colourless gas

Molecularweight 44.01
Boiling point: -88.6C (at 1bar)
Density: 1.875kg/m3at15°C)

Nitrousoxideis notvery solublein waterbutis fifteentimesmoresolubk than oxygen
Waterdissolvesitrousoxide,taking 100vol % andblood plasma45 vol %.

Nitrousoxideis eliminatedunchangedrom the body mostly by thelungs

Nitrous oxide is a potentanalgesicand a weak anaeatheic. Induction with nitrous oxide is relatively rapid, but a

concentraton of about70%is neededo produceunconswusness.Endorphinsare probablyinvolvedin the andgesic
effect; aconcentraion of 25% nitrousoxide is usudly adequateo providea markedreductionin pain.

5.2 Phar macokinetic properties

Nitrousoxideis alow potencyinhahtion anasthdic andonly slightly soluble

The advanageof this is that concentrationsot greder than 70% are usedandinduction of anasthesiaandrecoven
occur quickly.

At a consantinspred concentrationthe rise time of alveola conentraion is fasterthanthat of any otheranaestheti
agent Theeliminationof nitrousoxide equally is faste thanthat of any otheranaesthetic.

The blood/gasparition coefficientof nitrous oxide at 37°C is 0.46 comparedwith that of nitrogenof 0.015, causing
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nitrous oxide to expandnto theinternalgasspaes

Under normal anaesthesiahe adult body contans 25 litres of gaseousitrous oxide (this give somenotion of its
essertial safkety alack of acutetoxicity).

Theflow of nitrousoxide outfrom thetissueghroughthe lungsat the end of anaesthesimayleadto a degreeof
transienthypoxia.

5.3 Preclinical safety data
Thecurrent publishedioxico-pharmacologidadataindicates tha Medical Nitrous Oxideis not harnful to humans.
6 PHARMACEUTICAL PARTICULARS

6.1 List of excipients

None.
6.2 Incompatibilities

NitrousOxideis chemicallyinactiveandwill notread with otha compoundst nomal temperature

Medical Nitrous Oxide strongly suppors combustionand will cause substances$o burn vigorously, including some
materialsthat do not normally burnin air. It is highly dangerousin the presencef oils, greasestarry substanceanc
mary plastics due to the risk of spataneouscombusion in the presaéce of Nitrous Oxide in relatively high
concentratons.

6.3 Shelf life
lyear.
6.4 Special precautionsfor storage

MedicalNitrousOxide cylindersshouldbe:
» storedundercower, preferablyinside,keptdry and clean, not subjetedto the extremesf hed or cold and

storedawayfrom stocksof material.

storedseparatsi from indudrial andothernon-medical cylinders.

storedto maintain separatiorbetweerfull andempty cylinders

usedin strict rotaion sothatcylinderswith the eariestfil ling date are usedfirst

storedseparatsl from othermedcal cylinders within the store

F size cylinders andlargershouldbe storea vertically. E sizecylindersandsmaller shouldbe stored
horizontally.
Warning notices prohibiting smoking and nakedlights must be posed clearly in the cylinder storage area and the
EmegencyServiceshouldbe advisedof thelocaion of thecylinder store.

Precautionshoul betakento protectthe cylindersfrom theft.

Careis neededvhenhandlingandusingMedicalNitrousOxide cylinders.
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6.5 Nature and contents of container

A summay of Medical Nitrous Oxide cylinders their size andconstrution, type of valvefitted andvalve outlet
pressuras detiledbelow:

Cylinder Size Gas Content Cylinder Cylinder Outlet Valve Outlet
(litres) Water Construction Connection Pressure bar
Capacity (9)
(litres)
AZ 45(C 1.2 Aluminium PinIndex(1ISO 44
407)
D 90C 2.2 Stee PinIndex(1ISO 44
407)
E 1800 5 Stee PinIndex(1SO 44
407)
F 3600 9.43 Stee 11/16” X 20 44
TPI (M)
(BS341(Type
8))
G 9000 23.€ Stee 11/16” X 20 44
TPI (M)
(BS341(Type
8))
J 1800C 47.2 Stee 11/16” X 20 44
TPI (M)
(BS341(Type
8))
Cylinders

All cylindersusedfor the storageof Medical NitrousOxide aremanufacturedfrom high tensilesteeldesignedvith
working pressureof atleast137bar(g).

Thecolourcodingof theshoulderof Medicd NitrousOxidecylindesisblue (RAL 5010)

Thecolourcodingof thecylinderbodyis white (RAL 9010).Cylinders also carty the nitrousoxide name on thebody
of thecylinder.

For alimited period, cylindersmay haveblue bodies. Thesecylindersdo not have the namenitrousoxide on the body
of thecylinder.

Theprogramne to convertall MedicalNitrousOxide cylinders to white bodies will be comgetedby 2025.

Cylinder Valves
MedicalNitrousOxide cylindersaresuppliedwith two main typesof cylindervalves.

D and E sizecylindes arefittedwith valveswith outlet connetionstha conformto ISO407 (pin index)andF, G andJ
size cylindersarefitted with outlet conrectionstha conformto BS 341 (Type8) (11/16"x 20 TPI (M)).

All cylindervalvesareconstructedrom hightensilebrasswith a steelspindlefitted with aNylon 6.6insert

Cylindersfor usewith MRI scanners
The AZ MedicalNitrous Oxide cylindershel is manufaturedfrom alumnium andthevalve from high tensilebrass
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and othernonmagneticcomponentshat arenot attracted by high magnéic fields. The AZ Medical NitrousOxide
cylindercylinderlabelcariesthe statement Suiteble for usewith MRI scannes andis theonly packagehatis
specifiedassuitablefor usewithin thevicinity of MRI sanners.

6.6 Special precautionsfor disposal of a used medicinal product or waste materialsderived from
such medicinal product and other handling of the product

All persomel handing Medical Nitrous Oxide gascylindersshout haveadequateknowledgeof :

* Propetiesof gas
* Correctoperatingorocedures
* Precautiongndactionsto betakenin the eventof theemeagency

Preparation for Use
To preparghecylinderfor use:

* Removethetamperevidentsealandthevalve outlet protecion cap. Ensue the capis retainsedsothatit canbe
refittedafteruse.

Ensure thatanappropriateMedical Nitrous Oxideregulatoris sekeciedfor connectiorto the cylinder.

Ensure the connectig faceon theregulatoris cleanand the seaing washerfittedis in goodcondition.
Connectheregulator,usingmoderatdorce only andconnect the tubing to theregulaor / flowmeteroutlet.
Only theappropria¢ regulatorshouldbe usedfor the particular gasconcened.

Openthecylindervalveslowly andcheckfor anyleaks

Leaks
Having connectédtheregulatoror manifoldyoketo the cylindercheck the connectiongor leaks usingthe following
procedure:

Shauld leaksoccurthis will usuallybeevident by a hissingnoise.

Shauld aleakoccurbetweerthe valve outlet and theregulator or manifold yoke,depessuriseandremovethe
fitting andfit an approvedseaing washer.Reconnet thefitting to the valve with modeateforceonly, fitting a
replacementegulatoror manifold tailpipeasrequired.

Sealing or jointing compoundsnustneverbe usedto curealeak
* Neverus excessiveforcewhenconnectingequpmentto cylinders
* If leakpersiss, labelcylinderandreturnto BOC

Use of Cylinders
WhenMedicalNitrous Oxide Cylindersarein useensurethattheyare

e Only usedfor medrcal purposes

Turnedoff whennotin useusingonly modeateforceto closethevalve

Only movedwith theappropriatesize andtype of trolley or handling device

Hardledwith careandnot knockedviolently or allowedto fall

Firmly securedo a suitabk cylindersuportwhenin use

Usedin awell ventiatedareawith wastegas scavzengingsysemsin placeto maintaintheaveaageoccupationa
exposue level of the healthcargrofessionato lessthan100ppm(overan8 hourperiod)

Use of Cylinderswith MRI Scanners

WhenNitrous Oxide cylindersarerequired to be usel in thevicinity of MRI scannerstheyshouldbetestedwith the
appropriae equipmento ensue thatthey have no componerd thatare atraded by high magnetidields.

It is recommendethatonly AZ Nitrous Oxide cylinders are usedin thevicinity of MRI scanners.

After Use

WhenMedicalNitrous Oxide cylindersare emptyensurethat
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» thecylindervalveis closedusng moderateforce only and the pressurein theregulatoror talpipe releasec
» thevalveoutlet cap,wherefitted, is replacel
* theempy cylindersare immediatelyreturnedto the empy cylinderstorefor returnto BOC.

7T MARKETING AUTHORISATION HOLDER

BOC GasedrelandLimited

JF KennedyDrive

Bluebell

Dublin 12

8 MARKETING AUTHORISATION NUMBER
PA0208/0@/001

9 DATE OF FIRST AUTHORISATION/RENEWAL OF THE AUTHORISATION
Dateof first authorisation:01 April 1980

Dateof lastrenewal:01 April 2010

10 DATE OF REVISION OF THE TEXT
SeptembeR015

11 DOSIMETRY

Not applicable

12 INSTRUCTIONS FOR PREPARATION OF RADIOPHARMACEUTICALS

Not applicabl
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