
Summary of Product Characteristics

1 NAME OF THE MEDICINAL PRODUCT

MedicalLiquid Oxygen.

2 QUALITATIVE AND QUANTITATIVE COMPOSITION

TheLiquid Medical Oxygenis supplied to thefollowingspecifi cation:
MedicalOxygenPurity99.5%(min)

TheLiquid Medical Oxygenspecificationcomplieswith thecurrentEuropean monograph(0417)

3 PHARMACEUTICAL FORM

Medicinalgas,liquefied.

4 CLINICAL PARTICULARS

4.1 Therapeutic Indications

Oxygenis widely used:

In clinical practice to provideabasis for virtually all modernanaesthetic techniquesaswell aspre andpostoperative
management.

To restorethetissueoxygentensiontowardsnormal by improvingoxygenavailability in awide rangeof conditions
suchas:

o cyanosisof recentorigin asa result of cardio-pulmonarydisease
o surgicaltrauma,chestwoundsandrib fractures
o shock,severehaemorrhageandcoronary occlusion
o carbonmonoxidepoisoning
o major trauma,e.g.roadtraffic accidents andgunshotwounds
o hyperpyrexia
o in themanagementof suddencardiac andrespiratoryarrest, whetherdruginducedor traumatic.
o in theresuscitationof thecritically ill whenthecirculation is impaired.
o in neonatalresuscitation.

4.2 Posology and method of administration

Thereis nodistinctiongenerallybetweentheuseof oxygen in agegroupsother thanneonates(seebelow).

Thefundamentalindicationis thepresenceof hypoxiadueto whatever cause.

Modernoxygenusagerequiresseparatedevices for administering thegas in highandin low concentrations.Thelowest
concentrationshouldnot fall belowthatpresentin ambient air (20.9%).

Thesedeviceshavebeenclassifi edasfollows:

Fixed Performance Systems (patient independent)
High flow – venti masks
Low flow – anaestheticcircuits
In all thesesystemstheoxygenconcentration is pre-determinedby theclinician
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Variable Performance Systems (patient dependent)

withoutre-breathing-cathetersandcannulae
with re-breathing througha facemasksuchastheMC EdinburghandPneumask.

Thesesystemsonly function by meansof thepatientwhocreatestheinspiredmixture by theactof breathing.Various
patientanddevicefactorsinfluencetheresult.

Special Careis neededwhenoxygenis administered:

to neonateswheretheinspiredconcentration should notexceed40%becauseof therisk of retrolenticularfibroplasia.
to elderly chronicbronchitic patients in whomtheinspired concentrationshould initially be24%andonly raisedin
stagesof 1%andprobablyshould not exceed 30%.

In hyperbaric chambersin themanagementof conditionssuch ascarbonmonoxidepoisoning,anaerobic infectionsand
acuteischemic disease.
Convulsionsandothercentralnervoussystem(CNS)effects mayoccur at 2 atmospheresor more,after a few hours
exposureto pureoxygen. At higherpressuresmorerapidonsetof CNSsymptomswill occur.

Carefulmonitoringis required,but modernmethodsof measuringoxygenin breath, bloodandtissueshavemadethis
relatively simple.

Almostinvariably,oxygenis administeredthroughthelungsby inhalation.
Themajorexceptionis whenameteredsupplyis fed into theoxygenator of theextracorporealcirculationof acardio-
pulmonaryby-passsystem.

4.3 Contraindications

Therearenoabsolutecontra-indicationsin theuseof oxygenbut theinspiredconcentrationshouldbelimited in the
caseof prematureinfantsandthosepatientswith chronicbronchitis andemphysema.

4.4 Special warnings and precautions for use

Oxygensupportscombustionandsmokingshould beprohibitedwhenoxygenis in useandnonaked flameshouldbe
allowed.

Careis neededin thehandlinganduseof medical oxygen gascylinders.

Wherethepatient hasbeeneexposedto agents whichare toxic to thelungs,such asParaquat,theuseof additional
oxygenshould beavoided.

4.5 Interaction with other medicinal products and other forms of interaction

Thepharmacokineticactivity of oxygenis modified by changesin thebloodcarbondioxidetension,but this haslittle
clinical significance.

Theuseof higherlevelsof oxygencanincreasetherisk of pulmonarytoxicity in patientswhohavebeenadministered
Bleomycin.AmmiodaroneandNitrofurantoinor similar antibiotics.In thesecasesoxygenshouldbeadministeredwith
cautionandat levelskeptaslow aspossible.

4.6 Fertility, pregnancy and lactation

Oxygendoesnot adversely affectpregnancy andlactation.
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4.7 Effects on ability to drive and use machines

In normalcircumstances,oxygendoesnot interferewith theconsciouslevel but patientswho requirecontinuous
oxygensupportwill requireindividualassessmentas to their ability to driveor to operatemachinery.

4.8 Undesirable effects

Oxygentoxicity canoccurasmanifestedby:

retrolenticularfibroplasia in prematureinfantsexposed to oxygenconcentrationsgreater than40%.
centralnervoussystemstoxicity including dizziness,convulsionsandlossof consciousnessafteronly 2-3 hoursof
exposureto pureoxygenat 2 or moreatmospheres,e.g.sportsanddeep seadiving.
retrosternalsorenessassociatedwith coughingandbreathingdifficul ties,
made worseby smokingandexposureto cold air after breathingpureoxygenat atmosphericpressurefor severalhours.

Reportingof suspectedadversereactions
Reportingsuspectedadversereactionsafterauthorisationof themedicinalproductis important.It allowscontinued
monitoringof thebenefit/risk balanceof themedicinal product. Healthcareprofessionalsare askedto reportany
suspectedadversereactionsvia HPRA Pharmacovigilance, EarlsfortTerrace, IRL - Dublin 2; Tel: +3531 6764971;
Fax: +3531 6762517. Website:www.hpra.ie; E-mail: medsafety@hpra.ie.

4.9 Overdose

As detailedin 4.8.above.

5 PHARMACOLOGICAL PROPERTIES

5.1 Pharmacodynamic properties

PharmacotherapeuticGroup- MedicalGas
ATC Code:V03AN01

Thecharacteristicsof oxygenare:
o Odourless,colourlessgas.
o Molecularweight 32.00
o Boiling point -183.1̊C (at 1 bar)
o Density 1.335kg/M3(at15̊ C)

Oxygenis presentin theatmosphereat 21%and is an absolutenecessityfor life. Thebasaloxygenconsumptionin
manis about250ml/min for a bodysurfaceof 1.8sqmetres. It is reducedby about 10%duringanaesthesiaandnatural
sleepandby about50%for a10̊ C fall in bodytemperature.

Alveolarair containsabout15%oxygenat 14kpa(105mmHg) and thearterial bloodhasanoxygentensionof 13kpa
(97mmHg). Thedifferenceknown asthe alveolar-arterial oxygentensiongradient,increaseswith age. Thedifference
maybeasgreatas4kpa(30mm Hg) in a healthy, elderly individual.

Oxygenin the bloodis mostlycombinedwith haemoglobin. Normally haemoglobinin arterialbloodis 97%saturated
and theoxygencontentof thebloodis 19.8vol%, 0.3ml of this being carriedin solution. Theremainderis heldin
chemical combination with haemoglobin.

Theconceptof oxygenavailability canbeexpressedastheproduct of thecardiacoutputandtheoxygen contentof the
blood.

Theaveragehealthy individualwith abasaloxygenconsumption hasnomorethan4 minutessupplyof oxygenin the
blood.
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5.2 Pharmacokinetic properties

Theuptakeof oxygenby thebloodin the lungsanddischargeto thetissues is
determinedby theoxygendissociationcurve. Thecharacteristicsigmoidshapeensuresthat,at tensionsbetween5kpa
(40mmHg) and2 kpa(15mmHg) theoxygencarriedin thebloodfrom thelungscanbereadilygivenup to thetissues.

Theuptakefrom thelungsis rapidbecausebloodflow throughthecapillaries,where exchangetakesplace,occursin
about 0.5seconds.Theuptakeof oxygenis favouredby thesimultaneouslossof carbondioxidewhich is thenexcreted
in theexpiredair.

Conversely theentryof carbondioxideinto thebloodfrom thetissues facilitatesoxygentransfer to thecells.

At rest,mixedvenousbloodreturningto thelungscontains13-14ml of oxygenper100ml,but with severeexercise,the
oxygencontentmayfall to 3-4ml. In veryactive tissue,almostcompleteextractionoccurs.

5.3 Preclinical safety data

Not applicable.

6 PHARMACEUTICAL PARTICULARS

6.1 List of excipients

None.

6.2 Incompatibilities

Oxygenis non-flammablebut strongly supports combustion (includingsomematerialswhichdonot normallyburnin
air). It is highly dangerouswhenin contact with oils, gases,tarry substancesandmanyplasticsdueto therisk of
spontaneouscombustionwith highpressuregases.

6.3 Shelf life

1 year.

6.4 Special precautions for storage

MedicalLiquid Oxygencylindersshouldbe:
• Storeduprightundercover,preferablyinsidein awell ventilated area,kept dry andclean,andnot subjectedto

extremesof heatandaway from stocksof combustiblematerial.
• storedseparately from industrial andothernon-medical cylinders.
• storedto maintainseparationbetweenfull andempty cylinders.
• usedin strict rotationso thatcylinderswith theearliestfil ling date are usedfirst.
• storedseparately from othermedical cylinders within thestore

MedicalLiquid Oxygenbulk storagetanksshouldbesitedat least3 metres from boilers and
othersourcesof nakedlights, fuel stores,paintstoresandother volatile flammable materials.

Warningnoticesprohibitingsmokingandnakedlightsmustbepostedclearly in thecylinderstorageareaandbulk
storagearea.EmergencyServicesshouldbeadvisedof thelocation of thecylinderstoresandbulk stores.

Careis neededwhenhandlingandusingMedicalLiquid Oxygen cylinders.
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6.5 Nature and contents of container

Bulk MedicalLiquid Oxygenstoragetanksareconstructedasadoubleskin vacuuminsulatedvessel with the
interspacebetweentheinnerandoutervessel fill edwith an inorganicinsulantto preventanyheatinleak. Theinner
vesselis constructedof stainlesssteelor aluminium. Thevesselsarefittedwith brassvalvesandcopperinterconnecting
pipework.

Thecustomerstoragetanksshouldbeinstalled to thespecificationsdetailed in HTM 02.

Theportable liquid cylindersusedfor supplying Medical Liquid Oxygen aremanufacturedin
stainlesssteel, with stainlesssteelvalvesandcomponents

Thebulk storagevessels haveanexternalambientheated vaporiserfit tedto ensure that only gas is supplieddownthe
pipelineto thewardoutletpoints. Thebulk storagevessels (VIE) haveanoperatingpressureof up to 16bar(g). The
outlet flow capability dependsuponthesizeof thevesselandthetypeof vaporisersystem.

Thevalvesareconstructedfrom eitherhigh tensilebrassor stainlesssteel. Theregulator
diaphragmandrelief valvecomponents,used to controltheflow andpressureof thegas,are
made from Oxygencompatiblematerials.

Theportable liquid cylindersarefitted with aninternalvaporsationcoil in theinterspace,to converttheLiquid Oxygen
to gas,for useby thepatient.Theliquid cylindershavean operatingpressureof up to 12.1bar(g) andacapabilityof
supplying vaporisedgasata rateof up to 300lit res/min for each cylinder.

All materials usedin theconstructionof thetanksandvalvesarecompatible with Liquid Oxygenin termsof reacting
or suitability with respectto autoignition.

Liquid Cylinder and Valve Details

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 liquid oxygencylindersshould haveadequateknowledgeof:
• propertiesof thegas
• correctoperatingproceduresfor theliquid oxygencylinder
• precautionsandactionsto betakenin theeventof anemergency.

Use Of Cylinders
WhenMedicalLiquid Oxygencylindersarein useensurethattheyare:

• only usedfor medicinalpurposes.
• keptupright at all times
• turnedoff, whennot in use,usingonly moderateforce to closethevalve
• only movedwith theappropriatesizeandtypeof trolley or handlingdevice.

Cylindersize GasContent
(litres)

Cylinder
Construction

Valve Outlet Valve
Construction

DLC 30 28,800 StainlessSteel
VacuumInsulated

Product Specific
Filli ngConnector
Fir Tree Outlet

Stainless Steel

DLC 37 31,820 StainlessSteel
VacuumInsulated

Product Specific
Filli ngConnector
Fir Tree Outlet

Stainless Steel

DLC 200 148,000 StainlessSteel
VacuumInsulated

Product Specific
Filli ngConnector
Fir Tree Outlet

Stainless Steel
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• handledwith careandnot knockedviolently or allowedto fall.
• firmly securedto a suitablecylindersupportwhenin use.
• not allowedto haveanymarkings,labelsor batch labels obscured or removed
• not usedin thevicinity of personssmokingor nearnakedlights.

After use
WhentheMedicalLiquid Oxygencylinders areempty ensure thatthe:

• outletvalvesareclosedusingmoderateforce only
• emptyliquidcylindersareimmediatelyreturnedto anempty cylinder storageareafor returnto BOC.

General
Hazardsto health arisefrom intensecoldor displacementof air by rapidly evaporating liquid andextremecareis
neededwhenhandlingLiquidMedicalOxygen.

Transientexposureto verycoldgascanprovokeattacksof asthmain susceptible subjectsandprolongedbreathingof
cold gasmaydamagelung tissue.

Dueto thelow temperatureof MedicalLiquid Oxygen(below -183OCat atmospheric pressures),theliquid, or even
cold gases,cancausedamageto theskin whendirectly in contact. Unprotectedparts of theskincominginto direct
contactwith uninsulateditemsof coldequipmentmay alsostick to thefleshandmaybetom on removal.

It is recommendedthatnon-absorbentleathergloves andgogglesshould beworn whenhandlingMedical Liquid
Oxygen.

7 MARKETING AUTHORISATION HOLDER

BOC GasesIrelandLimited
J F KennedyDrive
Bluebell
Dublin 12

8 MARKETING AUTHORISATION NUMBER

PA0208/002/001

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

October2015

11 DOSIMETRY

Not applicable

12 INSTRUCTIONS FOR PREPARATION OF RADIOPHARMACEUTICALS

Not applicable
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