
Summary of Product Characteristics

1 NAME OF THE MEDICINAL PRODUCT

MedicalNitrousOxide.

2 QUALITATIVE AND QUANTITATIVE COMPOSITION

MedicalNitrousOxidecylindersaresuppliedto thefollowing specification:
NitrousOxide98%(min).

TheNitrousOxidespecificationcomplieswith thecurrent European Pharmacopeiamonograph(0416).

3 PHARMACEUTICAL FORM

Medicinalgas,liquefied.

4 CLINICAL PARTICULARS

4.1 Therapeutic Indications

NitrousOxideis usedwith oxygen,andprovidesabackgroundanaesthesiawhich is usually supplementedwith either a
potentor intravenous anaesthetic.Thesesupplements are required in approximatelyhalf of theirnormal anaesthetising
dosebecauseof theanaestheticeffectof thenitrousoxide.

Nitrousoxideis usedasananalgesicagent, in conjunction with oxygen:

Whenan inhalation anaestheticis required,theadministration of nitrousoxideis usuallyaccompaniedby simultaneous
administrationof avolatileagentsuchasHalothane,Ethrane, etcin conjunction with oxygen.

In therelief of severepain,usuallyin emergencysituation,by inhalation with 50%oxygen.

In short term procedureswhich inevitably involve pain, such as wound and burn dressing,wound debridementand
suturing. Administered usuallywith 50%oxygen.

Occasionally asaninsufflatingagentin laparoscopy. In cryosurgeryasa refrigerant.

4.2 Posology and method of administration

Nitrousoxideis administeredthrougha facemaskor tracheal tubeby meansof ananaestheticapparatus.

Thegasis breathedin by thepatientandabsorbed throughthelungs.

Nitrousoxideshould only beadministeredby medicalpersonnel trainedin theappropriatetechniques.

Wheretheclinical indicationis theproductionof general anaesthesiait shouldbenoted that:

• In theaverageadult,nitrousoxideis administered by inhalation throughasuitableanaestheticapparatusin
concentrationsup to 70%with oxygenasthebalance.
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• As peopleage,there is asteadyreductionin theindicesof cardiacand respiratory functionevincedby a loweringof
cardiac outputandin lungventilationandperfusion. In addition thereis anincreasein deadspace in thelungwhich
increasesminuteventilation.Cerebralbloodflow is reduced by up to 30%.Theresultsof thesechangesmeanthat
susceptibility to anaesthesiais increased.Nitrousoxidemay, thereforebeparticularly useful in theelderly andreduce
thedoseof supplementaryagents.

• Therearenoessential differencesin clinical indicationsbetweentheadult andchild.

• Nitrousoxideis recommendedin theanaesthesiaof neonates.

• In obstetrical anaesthesia, thenitrousoxidelevelis keptbelow70%to allow a substantial oxygenlevel to be
provided.Nitrousoxideplaysa majorrolebecauseinjectedagents depressthebreathingof theinfant andvolatile
agentsdepressuterinecontraction.

• As a general rule, themoreill thepatient, themoresusceptible is thepatientto other anaestheticagentsandthemore
nitrous oxideis reliedupon.

Cylindersshouldonly beusedin conjunction with medical nitrousoxidegaspressure regulators.

NitrousOxideshouldnot beusedfor morethana total of 24hours,or morefrequentlythan every4 days,withoutclose
clinical supervisionandhaematologicalmonitoring (seesections4.4and4.8).

Nitrousoxideis usually not sufficientto createan adequate anaesthetic effect on its own, andshouldthereforebeused
in combinationwith appropriatedosesof anotheranaesthetic whenusedfor general anaesthesia. Nitrousoxidehasan
additive interaction with mostotheranaesthetics (see interactions4.5).

4.3 Contraindications

Nitrousoxideshould notbeusedwith anyconditionwheregasis entrappedwithin abodyandwhere its expansion
might bedangerous,suchas:

• head injurieswith impairmentof consciousness

• artificial, traumatic or spontaneouspneumothorax

• air embolism

• decompressionsickness

• followinga recentdive

• followingair encephalography

• severebullous emphysema

• duringmyringoplasty

• grossabdominaldistension

• intoxication

• maxillofacialinjuries

• after intraoculargasinjection in ophthalmic surgery,for example with SF6or C3F8,until the intraoculargashas
beencompletely absorbed.
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4.4 Special warnings and precautions for use

Nitrousoxidecausesinactivationof vitaminB12,which is a co-factorof methioninesynthase.Folatemetabolismis
consequently interferedwith andDNA synthesisis impaired following prolongedadministrationof NitrousOxide.
Prolongedor frequentuseof NitrousOxidemay resultin megaloblastic marrow changes,myeloneuropathyandsub
acutecombineddegenerationof thespinal cord.

NitrousOxideshouldnot beusedfor morethana total of 24hours,or morefrequentlythan every4 days,withoutclose
clinical supervisionandhaematologicalmonitoring.Specialist adviceshould besoughtfrom ahaematologistin such
cases.Haematologicalassessmentshould includean assessment for megaloblasticchangein redcellsand
hypersegmentationof neutrophils. Neurological toxicity can occurwithoutanaemiaor macrocytosis andwith B12
levelsin thenormalrange.

In patientswith undiagnosedsubclinicaldeficiency of vitamin B12,neurologicaltoxicity hasoccurredaftersingle
exposuresto NitrousOxideduringgeneral anaesthesia.

Assessment of vitaminB12 levelsshouldbeconsideredin peoplewith risk factors for vitaminB12deficiency prior to
usingNitrousOxide anaesthesia. Risk factorsincludetheelderly, thosewith pooror vegetariandiet, andprevious
history of anaemia.

Nitrousoxideshould neverbegivenwith lessthan 21%oxygen,buta maximum of 30%oxygenshouldbeusedduring
anaesthesia(exceptwhenusedin combination with a volatile anaesthetic agent)andmoreat altitudeand in the
presenceof disordersaffectingoxygenation.

Reducedfertili ty in healthcarepersonnelhasbeenreportedwheretheyhavebeenrepeatedlyexposedto high levelsof
NitrousOxideabovethespecifiedoccupationalexposurelimits in inadequately ventilatedrooms.Thereis no
documentedevidenceto confirm or excludetheexistenceof anycausalconnection betweenthesecasesandexposureto
NitrousOxide.

Scavengingof wastenitrousoxidegasshouldbeusedto reduceoperating theatreandequivalenttreatmentroomlevels
to a levelbelow100ppmof ambientnitrousoxide.

In patientstakingothercentrallyactingmedicinal products,suchasmorphinederivativesand/orbenzodiazepines,
concomitantadministrationof NitrousOxidemayresultin increasedsedation, andconsequentlyhaveeffectson
respiration,circulation andprotectivereflexes.If NitrousOxideis to beusedin suchpatients,this shouldtakeplace
underthesupervision of appropriatelytrained personnel(seeSection4.5).

At theendof anitrousoxide/oxygenanaesthesia,withdrawal of themaskleadsto anoutpouringof nitrousoxidefrom
thelungand consequentdilution of oxygenin incoming air. This resultsin “diffusionhypoxia” andshouldbe
counteractedby giving 100%oxygenfor a few minuteswhentheflow of nitrousoxideis stopped.

NitrousOxideis nonflammablebut stronglysupports combustionandshouldnot beusednearsourcesof ignition.

Smokingshould beprohibitedwhenusingNitrousOxide.

Undernocircumstancesshouldoils or greasebeused to lubricateanypartof theNitrous.

Oxidecylinderor theassociatedequipmentusedto deliver thegasto thepatient.

Wheremoisturisingpreparationsarerequired for usewith a facemask,oil basedcreamsshouldnot beused.

Checkthathandsarecleanandfreefrom anyoils or grease.

Wherealcoholgels areusedto controlmicrobiological cross-contamination ensure thatall alcohol hasevaporated
beforehandlingNitrousOxidecylindersor equipment.
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NitrousOxideis storedin highpressuregas cylindersasa liquidunderpressure.Rapidopeningof thevalvecancause
thedischargedgasto re-liquefy. This liquid cancausecold bumsif in contact with theskin.Cylindersshouldonly be
usedin thevertical position with thevalveuppermost. If not, liquid maybedischargedwhenthevalveis opened.

4.5 Interaction with other medicinal products and other forms of interaction

NitrousoxideinactivatesvitaminB12andpotentiates theeffects of methotrexate on folatemetabolism.

Thereareadditive effectswhenNitrousOxideis usedin combination with otherinhaledanaestheticsor drugshavinga
centraldepressantaction (e.g.opiates, benzodiazepinesandotherpsychotropics).Theseinteractionshavecleareffects
in clinical practice,decreasingthedoseneededfor theotheragentscombinedwith nitrousoxide,causingless
cardiovascularandrespiratorydepression andincreasingspeed of emergence.

4.6 Fertility, pregnancy and lactation

Pregnancy
Mild skeletal teratogenicchangeshavebeenobservedin pregnant rat embryoswhenthedamhas beenexposedto a
high concentrationof nitrousoxideduringtheperiodof organogenesis.

However no increasedincidenceof foetalmalformation hasbeen discovered in 8 epidemiological studiesandcase
reportsin humanbeings.

Thereis nopublishedmaterial whichshowsthatnitrousoxideis toxic to thehumanfoetus.

Therefore,thereis no absolutecontra-indication to its usein thefirst 16weeks of pregnancy.

Lactation
Therearenoknown adverseeffectsto usingNitrousOxideduringthebreast-feedingperiod.

4.7 Effects on ability to drive and use machines

Nitrousoxideis rapidly eliminatedbut it is recommended thatdriving, useof machinery andotherpsycho-motor
activities shouldnot beundertakenuntil 12hourshaveelapsed after nitrousoxide anaesthesia.

4.8 Undesirable effects

Eventssuchaseuphoria,disorientation, sedation, nausea, vomiting, dizzinessandgeneralisedtingling arecommonly
described. Theseevents aregenerallyminorandrapidly reversible.

Prolongedor frequentuseof NitrousOxide,includingheavyoccupational exposureandaddiction,mayresultin
megaloblastic anaemia. Agranulocytosishasbeenreportedfollowingprolongednitrousoxideadministration(see
section4.4).

Myeloneuropathy,polyneuropathyandsubacutecombined degeneration have alsobeenreportedfollowing prolonged
or frequentuse.However in patientswith undiagnosedsubclinical deficiency of vitaminB12,neurologicaltoxicity has
occurredafterasingleexposureto NitrousOxidefor anaesthesia(see section 4.4).

Addiction mayoccur.

Nitrousoxidepassesintoall gascontainingspaces in thebodyfaster thannitrogenpassesout.

Prolongedexposuremay resultin boweldistension,middleear damageandruptureof eardrums.
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Reporting of suspected adverse reactions
Reportingsuspectedadversereactionsafterauthorisationof themedicinalproductis important.It allowscontinued
monitoringof thebenefit/risk balanceof themedicinal product. Healthcareprofessionalsare askedto reportany
suspectedadversereactionsvia:
HPRA Pharmacovigilance
Earlsfort Terrace
IRL - Dublin 2
Tel: +3531 6764971
Fax: +3531 6762517
Website:http://www.hpra.ie
E-mail: medsafety@hpra.ie

4.9 Overdose

Whenusedappropriately,thereis no risk of overdosewith NitrousOxide

Inappropriate,unwittingor deliberateinhalationof nitrousoxidewill ultimately resultin unconsciousness,passing
throughstagesof increasing light-headednessand intoxication,and, if thevictim were to bewithin aconfinedspace,
deathfrom anoxiacouldresult.Thetreatmentis removal to freshair, mouth-to-mouthresuscitation and,if necessary,
theuseof anoxygenresuscitator.

5 PHARMACOLOGICAL PROPERTIES

5.1 Pharmacodynamic properties

PharmacotherapeuticGroup- GeneralAnaesthetics
ATC Code:NO1AX13

Thecharacteristics of nitrousoxideare:-

Sweetsmelling, colourless gas.

Molecularweight: 44.01
Boiling point: -88.6̊C (at 1bar)
Density: 1.875kg/m3(at15̊ C)

Nitrousoxideis notverysolublein waterbut is fifteentimesmoresoluble than oxygen.

Waterdissolvesnitrousoxide,taking100vol % andbloodplasma45vol %.

Nitrousoxideis eliminatedunchangedfrom thebodymostlyby thelungs.

Nitrous oxide is a potentanalgesicand a weak anaesthetic. Induction with nitrous oxide is relatively rapid, but a
concentration of about70%is neededto produceunconsciousness.Endorphinsareprobablyinvolved in theanalgesic
effect; a concentration of 25%nitrousoxide is usually adequateto provideamarkedreductionin pain.

5.2 Pharmacokinetic properties

Nitrousoxideis a low potencyinhalationanaesthetic andonly slightly soluble.
The advantageof this is that concentrationsnot greater than 70% are usedandinductionof anaesthesiaandrecovery
occurquickly.

At a constant inspired concentration,the rise time of alveolar concentration is fasterthanthatof any otheranaesthetic
agent. Theeliminationof nitrousoxideequally is faster thanthat of anyotheranaesthetic.

The blood/gaspartition coefficientof nitrousoxide at 37̊ C is 0.46 comparedwith that of nitrogenof 0.015,causing
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nitrous oxideto expandinto theinternalgasspaces.

Under normal anaesthesia,the adult body contains 25 li tres of gaseousnitrous oxide (this give somenotion of its
essential safetya lackof acutetoxicity).

Theflow of nitrousoxideout from thetissuesthroughthelungsat theendof anaesthesiamayleadto adegreeof
transienthypoxia.

5.3 Preclinical safety data

Thecurrent publishedtoxico-pharmacological dataindicates that Medical Nitrous Oxideis not harmful to humans.

6 PHARMACEUTICAL PARTICULARS

6.1 List of excipients

None.

6.2 Incompatibilities

NitrousOxideis chemicallyinactiveandwill not react with other compoundsat normal temperatures.
Medical Nitrous Oxide strongly supports combustionand will causesubstancesto burn vigorously, including some
materialsthat do not normally burn in air. It is highly dangerousin the presenceof oils, greases,tarry substancesand
many plastics due to the risk of spontaneouscombustion in the presence of Nitrous Oxide in relatively high
concentrations.

6.3 Shelf life

1 year.

6.4 Special precautions for storage

MedicalNitrousOxidecylindersshouldbe:
• storedundercover,preferablyinside,keptdry andclean, not subjectedto theextremesof heat or coldand

storedawayfrom stocksof material.
• storedseparately from industrial andothernon-medical cylinders.
• storedto maintainseparationbetweenfull andempty cylinders
• usedin strict rotation sothatcylinderswith theearliestfil ling date are usedfirst
• storedseparately from othermedical cylinders within thestore
• F sizecylinders andlargershouldbestored vertically. E sizecylindersandsmaller shouldbestored

horizontally.
Warning notices prohibiting smokingand nakedlights must be posted clearly in the cylinder storagearea and the
EmergencyServicesshouldbeadvisedof thelocation of thecylinder store.

Precautionsshould betakento protectthecylindersfrom theft.

Careis neededwhenhandlingandusingMedicalNitrousOxidecylinders.
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6.5 Nature and contents of container

A summary of MedicalNitrousOxidecylinders,their sizeandconstruction, typeof valvefittedandvalveoutlet
pressureis detailedbelow:

Cylinders
All cylindersusedfor thestorageof Medical NitrousOxidearemanufacturedfrom high tensilesteeldesignedwith
workingpressureof at least137bar(g).

Thecolourcodingof theshouldersof Medical NitrousOxidecylinders is blue(RAL 5010).

Thecolourcodingof thecylinderbodyis white (RAL 9010).Cylinders alsocarry thenitrousoxidenameon thebody
of thecylinder.

For a limited period,cylindersmayhavebluebodies.Thesecylindersdonothave thenamenitrousoxideon thebody
of thecylinder.

Theprogrammeto convertall MedicalNitrousOxide cylinders to white bodies will becompletedby 2025.

Cylinder Valves
MedicalNitrousOxidecylindersaresuppliedwith two main typesof cylindervalves.

D and E sizecylinders arefit tedwith valveswith outlet connectionsthat conformto ISO407(pin index)andF, G andJ
sizecylindersarefitted with outlet connectionsthat conformto BS341(Type8) (11/16"x 20TPI (M)).

All cylindervalvesareconstructedfrom high tensilebrasswith asteelspindlefitted with a Nylon 6.6 insert.

Cylinders for use with MRI scanners
TheAZ MedicalNitrousOxidecylindershell is manufacturedfrom aluminium andthevalvefrom high tensilebrass

Cylinder Size Gas Content
(litres)

Cylinder
Water

Capacity
(litres)

Cylinder
Construction

Outlet
Connection

Valve Outlet
Pressure bar

(g)

AZ 450 1.2 Aluminium Pin Index(ISO
407)

44

D 900 2.3 Steel Pin Index(ISO
407)

44

E 1 800 5 Steel Pin Index(ISO
407)

44

F 3 600 9.43 Steel 11/16” X 20
TPI (M)

(BS341(Type
8))

44

G 9 000 23.6 Steel 11/16” X 20
TPI (M)

(BS341(Type
8))

44

J 18000 47.2 Steel 11/16” X 20
TPI (M)

(BS341(Type
8))

44
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and othernon-magneticcomponentsthat arenotattracted by highmagnetic fields.TheAZ Medical NitrousOxide
cylindercylinderlabelcarriesthestatement‘Suitable for usewith MRI scanners’ andis theonly packagethatis
specifiedassuitablefor usewithin thevicinity of MRI scanners.

6.6 Special precautions for disposal of a used medicinal product or waste materials derived from
such medicinal product and other handling of the product

All personnelhandling Medical NitrousOxidegascylindersshould haveadequateknowledgeof :

• Propertiesof gas
• Correctoperatingprocedures
• Precautionsandactionsto betakenin theeventof theemergency

Preparation for Use
To preparethecylinderfor use:

• Removethetamperevidentsealandthevalve outlet protection cap. Ensure thecapis retainsedsothatit canbe
refittedafteruse.

• Ensure thatanappropriateMedicalNitrousOxideregulatoris selectedfor connectionto thecylinder.
• Ensure theconnecting faceon theregulatoris cleanand thesealing washerfittedis in goodcondition.
• Connecttheregulator,usingmoderateforceonly andconnect thetubing to theregulator / flowmeteroutlet.

Only theappropriate regulatorshouldbeusedfor theparticular gasconcerned.
• Openthecylindervalveslowly andcheckfor anyleaks

Leaks
Havingconnectedtheregulatoror manifoldyoketo thecylindercheck theconnectionsfor leaks usingthefollowing
procedure:

• Should leaksoccurthis will usuallybeevident by a hissingnoise.
• Should a leakoccurbetweenthevalveoutlet and theregulatoror manifoldyoke,depressuriseandremovethe

fitting andfi t an approvedsealing washer.Reconnect thefitt ing to thevalvewith moderateforceonly, fitting a
replacementregulatoror manifold tailpipeasrequired.

• Sealingor jointing compoundsmustneverbeusedto curea leak
• Neveruse excessiveforcewhenconnectingequipmentto cylinders
• If leakpersists, labelcylinderandreturnto BOC

Use of Cylinders
WhenMedicalNitrousOxide Cylindersarein useensurethattheyare

• Only usedfor medicalpurposes
• Turnedoff whennot in useusingonly moderateforceto closethevalve
• Only movedwith theappropriatesizeandtypeof trolley or handlingdevice
• Handledwith careandnot knockedviolently or allowed to fall
• Firmly securedto a suitable cylindersupport whenin use
• Usedin a well ventilatedareawith wastegas scavengingsystemsin placeto maintaintheaverageoccupational

exposure level of thehealthcareprofessionalto lessthan100ppm(overan8 hourperiod)

Use of Cylinders with MRI Scanners
WhenNitrousOxidecylindersarerequired to beused in thevicinity of MRI scanners,theyshouldbetestedwith the
appropriateequipmentto ensure thattheyhave nocomponents thatare attractedby highmagneticfields.
It is recommendedthatonly AZ NitrousOxidecylinders are usedin thevicinity of MRI scanners.

After Use

WhenMedicalNitrousOxide cylindersareemptyensurethat:
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• thecylindervalveisclosedusing moderateforceonly and thepressurein theregulatoror tailpipe released.
• thevalveoutlet cap,wherefitted, is replaced
• theempty cylindersare immediatelyreturnedto theempty cylinderstorefor returnto BOC.

7 MARKETING AUTHORISATION HOLDER

BOC GasesIrelandLimited
J F KennedyDrive
Bluebell
Dublin 12

8 MARKETING AUTHORISATION NUMBER

PA0208/001/001

9 DATE OF FIRST AUTHORISATION/RENEWAL OF THE AUTHORISATION

Dateof first authorisation:01April 1980

Dateof lastrenewal:01April 2010

10 DATE OF REVISION OF THE TEXT

September2015

11 DOSIMETRY

Not applicable

12 INSTRUCTIONS FOR PREPARATION OF RADIOPHARMACEUTICALS

Not applicable
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