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Summary of Product Characteristics

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

TheLiquid Medical Oxygenis suppled to thefoll owing spedfi cation:
MedicalOxygenPurity 99.5%(min)

TheLiquid Medical Oxygenspecificationcomplieswith the currentEuropea monograph(0417)
3PHARMACEUTICAL FORM

Medicinalgas,liquefied.

4 CLINICAL PARTICULARS

4.1 Therapeutic I ndications

Oxygenis widely used:

In clinical practice to providea bass for virtually all modernanastheic techniquesswell aspre andpostoperative
maragement

To restorethetissueoxygentensiontowardsnormal by improvingoxygenavailability in awide rangeof conditions
suchas:

cyanosisof recentorigin asareault of cardicpulmonarydisese
surgicaltrauma,chestwoundsandrib fradures

shock,severehaemorrhagandcoronay occlusion

carbonmonoxidepoisoning

mgor trauma,e.g.roadtraffic accidens andgunshotwvounds

hyperpyrexa

in themanagemendf suddencardac andrespiratory arrest, whetherdruginducedor traumatic.
in theresuscitatiorof thecritically ill whenthecirculation is impared.

in neonatalresuscitation.

O O O0OO0OO0OO0O0OO0Oo

4.2 Posology and method of administration
Thereis no distinctiongenerallybetweerthe useof oxygen in agegroupsothe thanneonategseebelow).
Thefundanentalindicationis the preseie of hypoxiadueto whaeve cause.

Modernoxygenusagerequiresseparatelevices for administering thegasin high andin low concentations.Thelowest
concentraton shouldnotfall belowthatpresenin ambient air (20.9%).

Thesedeviceshavebeenclassfi ed asfoll ows:

Fixed Performance Systems (patient independent)

High flow — venti masks

Low flow — anaestheticcircuits

In al thesesystemshe oxygenconcentrabn is pre-determinedy theclinician
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Variable Perfor mance Systems (patient dependent)

withoutre-breahing-cathetersandcannula
with re-breathng througha facemasksuch asthe MC EdinburghandPneunask.

Thesesystemsonly functon by meansof the patientwho credestheinspiredmixture by theactof breathing.Various
patientanddevice factorsinfluencetheresult

Special Careis neededvhenoxygenis adminigered:

to neonatesvheretheinspired concentréion shoutl not exceed40% beauseof therisk of retrolenticularfibroplasia.
to eldedy chronicbronchtic patientsin whomtheinspired concentation shoutl initially be24%and only raisedin
stagesof 1% andprobablyshould not exceel 30%.

In hyperlaric chambersin the managememf condtions sud ascarbonmonoxidepoisoning,anaeobic infectionsand
acuteischemt diseas.

Conwlsionsandothercentralnervoussystem(CNS) effeds may ocaur at 2 atmospheesor more,after afew hours
exposureto pureoxygen. At higherpressuresnorerapidonsetof CNS synptomswill occur.

Carefulmonitoringis required but modernmethodsof measuringoxygenin bredh, blood andtissteshavemadethis
relaively simple.

Almostinvariably, oxygenis adminigeredthroughthelungsby inhalaion.
Themajorexception's whenameteredsupplyis fed into the oxygenaor of the extracoporealcirculationof a cardio
pulmonaryby-passsystem.

4.3 Contraindications

Thereareno absoute conta-indicationsin the useof oxygenbuttheinspiredconcentationshouldbelimited in the
cas of prematureinfantsandthose patientswith chronicbronchitis and emphysema.

4.4 Special warnings and precautions for use

Oxygensupportscombustiorandsmokingshout be prohibitedwhenoxygenis in useandno nakel flame shouldbe
allowed.

Careis neededn thehandlinganduseof medical oxygen gascylinders.

Wherethe patenthasbeeneexpo®dto agens which are toxic to thelungs,sud asParaquatthe useof additional
oxygenshout beavoided.

4.5 Interaction with other medicinal productsand other forms of interaction

The pharmacokineti@ctivity of oxygenis modified by changesn the blood carbondioxidetension butthis haslittle
clinical significance.

Theuseof higherlevelsof oxygencanincreaseherisk of pulmonarytoxicity in patientswho havebeenadministered

Bleomycin.AmmiodaoneandNitrofurantoinor similar antibiotics. In thesecasexygenshouldbe administeedwith
cautionandatlevelskeptaslow aspossble.

4.6 Fertility, pregnancy and lactation

Oxygendoesnot adversly affectpregnang andlactation.

Date Printed 28/10/2015 CRN 2168884 page number: 2



Health Products Regulatory Authority

4.7 Effects on ability to drive and use machines

In normalcircumstancesyxygendoesnot interferewith the consgouslevd but patientswho requirecontinuous
oxygensupportwill requireindividualassesments to their ability to drive or to operatemachinery.

4.8 Undesirable effects

Oxygentoxicity canoccurasmanifestedy:

retrolenticularfibroplaga in prematurenfantsexpose to oxygenconentraionsgreate than40%
centralnervoussystemgoxicity including dizziness,convukionsandlossof consciousnesatfter only 2-3 hoursof
exposureto pureoxygenat 2 or moreatmosphere®.g.sportsanddee seadiving.
retrosternakorenessssocia¢dwith coughng andbreathingdifficulties,

macde worseby smoking andexposireto cold air after breathing pureoxygenat atmospherigpressurdor severahours.

Reportingof suspecte@dversaeactions

Reportingsuspecte@adversaeactionsafterauthorisaton of the medicinal productis important.It allowscortinued
monitoring of the bendit/risk balanceof the medianal produd. Heathcae professionalsre askedo reportany
sugpectedadversaeactionsvia HPRA Pharnacovigilance EarlsfortTerrae, IRL - Dublin 2; Tel: +3531 6764971
Fax: +3531 6762517 Webste: www.hpra.ie E-mail: medsafety@hpra.ie

4.9 Overdose

Asdetailedin 4.8.above.
5SPHARMACOLOGICAL PROPERTIES
5.1 Phar macodynamic properties

Pharmaotherapeutié&Groug - MedicalGas
ATC Code VO3ANO1

Thecharateristicsof oxygenare
o] Odourlesscolourlesgyas.

o] Moleculrweight 32.00
o Boiling point -183.TC (at1 bar)
0 Density 1.335kg/M3(at15°C)

Oxygenis presenin theatmophereat 21% and is an absolutenecessityfor life. Thebasaloxygenconsumptiorin
manis about250mn/min for abodysurfae of 1.8sgmetres. It isreduedby abait 10% duringanaethesiaandnatural
seepandby about50%for a 10°C fall in bodytenperatire.

Alveolar air contansabout15% oxygenat 14kpa(105mmHg) and the arterid bloodhasanoxygentensionof 13kpa
(97mmHg). Thedifferenceknown asthe alveolar-arterid oxygentension gradientjncreasewith age. Thedifference
may be asgreatas4kpa(30 mmHg) in ahedthy, elderly individual.

Oxygenin the bloodis mostly combnedwith haemoglobin. Normally haemoglobinin arterialbloodis 97% sauraed
and the oxygencontentof thebloodis 19.8vol%, 0.3m of this being carriedin solution. Theremanderis heldin
chemicd combinaton with haemoglobin.

The conceptof oxygenavailability canbe expressedsthe produd of the cardacoutputandthe oxygen contentof the
blood.

Theaverage heathy individual with a basaloxygenconsumpbn hasno morethan4 minutessupplyof oxygenin the
blood.
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5.2 Phar macokinetic properties

Theuptakeof oxygenby thebloodin the lungsand dischargeo thetissuesis
determinedby the oxygendissociationcurve Thechaackristicsigmoid shapesnsureghat, attensionsetweerbkpa
(40mmHg) and2 kpa(15mmHg) the oxygencarriedin the blood from thelungscanbereadilygivenupto thetissues.
Theuptakefrom thelungsis rapidbecausdloodflow throughthe capilaries,where exchangaakesplace,occursin
about 0.5seconds.The uptakeof oxygenis favouredby the simultaneoudossof carbondioxide which is thenexcreter
in theexpiredair.

Conwersly theentry of carbondioxideinto the bloodfrom thetissues facilitatesoxygentranskr to the cells.

At rest,mixedvenousbloodreturningto thelungscontins13-14ml of oxygenper100ml,but with severeexerdse,the
oxygencontentmayfall to 3-4ml. In very active tissue almostcompketeextraction occurs.

5.3 Preclinical safety data
Not applicable
6 PHARMACEUTICAL PARTICULARS

6.1 List of excipients

None.
6.2 Incompatibilities

Oxygenis nonflammablebut strongl suppors combuston (includingsomematerialswhich do notnormallyburnin
air). It is highly dangerousvhenin contad with oils, gasestarry substanesandmanyplasticsdueto therisk of
spontaneuscombustionwith high pressurgass.

6.3 Shelf life
lyear.
6.4 Special precautionsfor storage

MedicalLiquid Oxygencylindersshouldbe:
» Storeduprightundercover,preferablyinsidein awell ventilated area kept dry andclean,and not subjectedo
extremesof heatandaway from stocksof combustble material.
storedseparatly from indudrial andothernon-medical cylinders.
storedto maintain separatiorbetweerfull andempty cylinders.
usedin strict rotationso thatcylinderswith the eariestfil ling date are usedfirst.
storedseparatly from othermedical cylinders within the store

MedicalLiquid Oxygenbulk storagetanksshouldbe sited at least 3 metres from boilers and
other sourcef nakedlights, fuel stores,paintstoresandothe volatile flammalde materals.

Warningnoticesprohibitingsmokingandnakedlightsmustbe postedclearly in the cylinderstorageareaandbulk
storagearea.EmegencyServicesshouldbe advisedof thelocaion of thecylinderstoresandbulk stores.

Careis neededvhenhandlingandusingMedicalLiquid Oxygen cylinders.
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6.5 Nature and contents of container

Bulk MedicalLiquid Oxygenstoragetanksareconstruceédasa doubleskin vacuuminsulatedves®l with the
interspacebetweertheinnerandoutervesséfill edwith an inorganicinsulantto preventanyheatinleak. Theinner
vesselis constuctedof stainlessteelor aluminium. Thevesselsarefittedwith brassvalvesandcopperinterconnectin
pipework.

The customeistoragetanksshouldbeinstaled to the specficationsdetaled in HTM 02.

Theportable liquid cylindersusedfor supplying Medicd Liquid Oxygen aremanufacturedn
stainlessstee] with stainlesssteel valvesandcomponents

Thebulk storagevessés haveanexternalambientheated vaporiseffittedto ensue tha only gas is supplieddownthe
pipelineto thewardoutlet points The bulk storagevesses (VIE) haveanoperatingpressureof upto 16 bar(g). The
outletflow capablity dependsiponthe size of the vesselandthetype of vaporiser system.

Thevalvesareconstructedrom eitherhigh tensile brassor stainlesssteé. Theregulator
diaphragmandrelief valve componentsysed to controlthe flow andpressureof thegas,are
macde from Oxygencompatiblematerials.

Theportable liquid cylindersarefitted with aninternalvaporsatiorcoil in theintersp&e,to convertthe Liquid Oxygen
to gas,for useby the patient.Theliquid cylindershavean opeating pressuref upto 12.1bar(g) anda capabilityof
supplying vaporisedgasata rateof up to 300litres/mn for each cylinder.

All materiak usedin the constuction of thetanksandvalvesarecompatble with Liquid Oxygenin termsof reacting
or sutability with respecto autoignition.

Liquid Cylinder and Valve Details

Cylindersize GasContent Cylinder Valve Outler Valve
(litres) Constructon Congructior
DLC 3C 28,80C StainlessStee Product Specific Stainles Stee
Vacuuminsulated | Filling Conneacbr
Fir Tree Outle!
DLC 37 31,82( StainlessStee Product Specific Stainles Stee
Vacuuminsulated | Filling Conneacbr
Fir Tree Outle
DLC 20C 14800C StainlessStee Product Specific Stainles Stee
Vacuuminsulated | Filling Conneacbr
Fir Tree Outle

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 liquid oxygencylindersshoutl haveadequateknowledgeof:
» propertesof thegas
» correctoperatingoroceduesfor theliquid oxygencylinder
* precautiongndactionsto betakenin theeventof anemegency.

Use Of Cylinders
WhenMedicalLiquid Oxygencylindersarein useensurethattheyare
» only usedfor medicinalpurposes.
* keptupright atall times
* turnedoff, whennotin use,usingonly modeateforce to closethevalve
» only movedwith theappropriatesizeandtype of trolley or handlng device.
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hardledwith careandnot knockedviolently or allowedto fall.

firmly securedo a suitablecylindersupportwhenin use.

not allowedto haveanymaikings,labelsor batd labek obscuré or removed
notusedin thevicinity of peronssmokingor near nakedlights.

After use
Whenthe Medical Liquid Oxygencylinders are empy ensue thatthe:

» outletvalvesareclosedusingmoderatdorce only

» emptyliquid cylindersareimmediatelyreturnedto anempty cylinder storage areafor returnto BOC.
General
Hazardgo heath arisefrom intensecold or displacenmentof air by rapidly evaporatng liquid andextrenecareis
neededwhenhandlingLiquid Medical Oxygen.

Transientexposureo very cold gascanprovokeattacks of asthman suscetible subjectsandprolongedbreathingof
cold gasmaydamagdungtissue.

Dueto thelow temperaturef Medical Liquid Oxygen(below -1830Cat atmospheic pressues),theliquid, or even
cold gas,cancausedamageo the skin whendiredly in contad. Unproteded paits of the skin cominginto direct
contactwith uninsulatedtemsof cold equipnentmay alsostick to thefleshandmaybetom onremoval.

It is recommendethatnonabsorbenteathergloves and goggkesshoull beworn whenhandlingMedical Liquid
Oxygen.

7MARKETING AUTHORISATION HOLDER

BOC GasedrelandLimited
JF KennedyDrive
Bluekell

Dublin 12

8 MARKETING AUTHORISATION NUMBER
PA0208/02/001
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
October2015

11 DOSIMETRY

Not applicable

12 INSTRUCTIONS FOR PREPARATION OF RADIOPHARMACEUTICALS

Not applicabl
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