
Summary of Product Characteristics

1 NAME OF THE MEDICINAL PRODUCT

Midazolam10mg/2mlSolution for Injectionor Infusion.

2 QUALITATIVE AND QUANTITATIVE COMPOSITION

Each 1ml solutioncontains5 mgmidazolam.
Each 2ml ampoulecontains10mgof midazolam.

Fora full list of excipients,seesection6.1

3 PHARMACEUTICAL FORM

Sterile solution for injectionor infusion.
Clear,colourlessor slightly yellow sterilesolution.

4 CLINICAL PARTICULARS

4.1 Therapeutic Indications

As intravenoussedative coverbeforeandduring minor medical, dental andsurgical proceduressuchasgastroscopy,
endoscopy,cystoscopy,bronchoscopyandcardiaccatheterisation.
Forsedationby continuousinfusionin patients in intensivecare.
As anintramuscularpremedicationfor patients with physical statusASA I-IV whoare to undergosurgical procedures.
As analternative intravenousagentfor theinductionof anaesthesiain high risk andelderly patients,especiallywhere
cardiovascular stability is of particularimportance. Induction is morereliablewhenheavyopiatepremedicationhas
beenadministeredor whenmidazolamis givenwith a narcotic analgesicsuch asfentanyl.

4.2 Posology and method of administration

Intravenoussedation: Oneor moreintravenousadministrationsoverasingleoperatingsession.
In mostcircumstances,the10mg/5mlformulation is moreconvenientfor titration purposes.

Adults : An assessmentshouldbemadeof thedegreeof sedation necessary for theplannedprocedure.
The dose should be titrated against the responseof the patient. The desiredtitration endpoint will dependuponthe
procedure.Full sedationwill beevidentby drowsiness,slurred speechbut responseto commandswill bemaintained.
As a guide, it is recommendedthat 0.4ml of Midazolam 10mg/2ml solution (equivalentto 2mg midazolam) be
administeredintravenously over30 seconds.If after2 minutes,sedationis not adequate,incremental dosesof 0.1ml to
0.2ml of midazolam10mg/2mlsolution (0.5to 1mgmidazolam)shouldbegiven.

Usualdoserange2.5mg- 7.5mg total dose(equivalent to around0.07mg/kgbodyweight).
Dosagesgreaterthan5.0mgarenot usually necessary.

Elderly : THE ELDERLY ARE MORE SENSITIVE TO THE EFFECTSOF BENZODIAZEPINES. IN THESE
PATIENTS DOSES GREATER THAN 3.5MG ARE NOT USUALLY NECESSARY AND LOW DOSES AS
LITTLE AS 1MG - 2MG (0.2 - 0.4ML) MAY BE ADEQUATE. THE INITIAL DOSESHOULD NOT EXCEED 1 -
1.5MG (0.2 - 0.3ML).
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Children : MidazolamInjectionhasnot beenevaluatedfor useas anintravenoussedativein children.
Mode of Administration : For the administrationof Midazolam Injection, the patientshouldbe placedin a supine
position andremain therethroughoutthe procedure. Resuscitation facilitiesshouldalwaysbe available anda second
person fully trained in the use of suchequipmentshould always be present. It is recommendedthat patientsshould
remain undermedicalsupervision until at least1 hourhas elapsedfrom the time of injection. They shouldalwaysbe
accompaniedhomeby a responsibleadult.

Patientswho havereceivedMidazolamInjection alonefor IV sedation prior to minor proceduresshouldbewarnednot
to drive or operatemachineryfor 12 hours. Where midazolamis usedconcurrentlywith othercentral nervoussystem
depressants(e.g.potentanalgesics)recovery may beprolonged.Patientsshould therefore beassessedcarefully before
being allowed to gohomeor resumenormal activit ies.
Sedation by continuous infusion in intensive care : For sedationin the intensivecareunit, dosages vary considerably
and thedosageof MidazolamInjection should be individualised and titrated to thedesiredstateof sedationaccording
to theclinical need,physical status, ageandconcomitant medication.

Patients receiving MidazolamInjection for sedation by continuous infusion in the intensivecare situation should
receiveventilatory support.
Safety of continuous infusion of Midazolam Injection for periodsof over fourteendays in duration has not been
establishedin clinical trials.

Adults and children : Loading dose: For patientsalreadysedated, a loadingdoseof midazolam is not required. To
inducesedation, a loading doseof 0.03- 0.3mg/kgis recommended,dependingon thelevel of sedation required. This
should beadministeredovera five minute period.
Maintenancedose: The dosagevaries considerably. A dosebetween 0.03 - 0.2mg/kg per hour is recommended,
commencingat thelowerendof therange.
The dosage should be reducedor the loading doseshould even be omitted in hypovolaemic,vasoconstricted and
hypothermic patients.

Intravenous bolus sedation : Where analgesiais providedby a narcotic analgesicthelatter shouldbeadministeredfirst,
the doseof midazolamshouldbecarefullytitrated andlow doses 1 - 2mg (0.2- 0.4ml)maybeadequate.In theelderly,
smallerdosesaslit tle as0.5- 1mg (0.1- 0.2ml) maybeadequate.

Sedation by continuous infusion in intensive care : Where analgesiais providedby narcoticanalgesics,the rate of
infusionof MidazolamInjectionshouldbetitratedcarefully to thesedativeneedsof thepatient.

Intravenous induction of anaesthesia : Oneor morebolusintravenousinjectionsovera single anaesthetic session.

Adults : The doseshouldbe titrated against the individual responseof the patient. MidazolamInjection shouldbe
given by slow intravenousinjection until there is a loss of eyelid reflex, responseto commandsand voluntary
movements.
In anticipating the requireddoseof midazolam,both the premedication already given and the age of the patientare
important. Young, fit unpremedicated patients may require at least 0.3mg/kg body-weight, whereaspatients
premedicatedwith anopiate usually require only 0.2mg/kg body-weight.

ELDERLY : THE ELDERLY ARE MORESENSITIVE TO THE EFFECTS OF BENZODIAZEPINES. INDUCTION
MAY BE ADEQUATE WITH 0.1MG/KG BODY-WEIGHT IN PREMEDICATED PATIENTS AND 0.2MG/KG
BODY-WEIGHT IN UNPREMEDICATEDPATIENTS.

Children over 7 years : Midazolam Injection hasbeenshown to be an effective agentfor inductionof anaesthesia in
childrenover7 yearsof age,ata doseof 0.15mg/kg body-weight.

Intramuscular premedication : Adults : A singleintramuscularinjectionof 0.07- 0.1mg/kgbody-weight,administered
30 - 60minutespre-operatively, hasbeenshownto beadequate in mostcases.Theusualdoseis about5mg.
Atropine or hyoscine hydrobromide may be given concomitantly, bearing in mind that hyoscine hydrobromidewill
enhanceandprolongthesedativeandamnesiceffectsof midazolam.
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MidazolamInjection canbe combinedwith atropine or hyoscinehydrobromide in the samesyringe to be given asa
single intramuscularinjection.

ELDERLY : THE ELDERLY ARE MORE SENSITIVE TO THE EFFECTSOF BENZODIAZEPINES AND IN
THESEPATIENTS A LOWER DOSE OF 2.5MGMAY BE ADEQUATE.

Children : MidazolamInjectionhasnot beenevaluatedfor useas anintramuscularpremedicantin children.

4.3 Contraindications

Useof this drugin patientswith knownhypersensitivity to benzodiazepinesor to anyexcipient of theproduct.

Useof this drugfor conscioussedationin patients with severerespiratoryfailureor acuterespiratory depression.

4.4 Special warnings and precautions for use

Midazolamshould beadministeredonly by experienced physiciansin a setting fully equippedfor themonitoringand
support of respiratory andcardiovascularfunction andby personsspecifically trainedin therecognitionand
managementof expectedadverse eventsincludingrespiratory andcardiacresuscitation.
Severecardiorespiratory adverseeventshavebeen reported. Thesehaveincludedrespiratory depression,apnoea,
respiratoryarrestand/or cardiacarrest.Suchlife-threatening incidentsaremorelikely to occur whentheinjection is
given too rapidly or whenahighdosageis administered(seesection4.8).
Special caution is requiredfor theindication of conscioussedation in patients with impairedrespiratoryfunction.
When midazolam is usedfor premedication, adequateobservationof thepatientafteradministrationis mandatory as
inter-individual sensitivity variesandsymptoms of overdosemay occur.

Special cautionshouldbeexercisedwhenadministeringmidazolam to high-risk patients
− adultsover60yearsof age
− chronically ill or debilitatedpatients,e.g.
− patientswith chronic respiratory insufficiency
− patientswith chronic renalfailure, impairedhepatic function or with impairedcardiacfunction
− paediatricpatientsespeciallythosewith cardiovascular instability.

Thesehigh-risk patientsrequirelower dosages(seesection 4.2)andshouldbecontinuouslymonitored for early signs
of alterationsof vital functions.
As with any substancewith CNSdepressant and/ormuscle-relaxantproperties,particularcareshouldbetakenwhen
administeringmidazolamto apatientwith myasthenia gravis.

Tolerance
Somelossof efficacyhasbeenreportedwhenmidazolam wasused as long-termsedationin intensive careunits(ICU).

Dependence
When midazolam is usedin long-termsedationin ICU, it should bebornein mind thatphysical dependenceon
midazolammaydevelop.Therisk of dependenceincreaseswith doseanddurationof treatment it is alsogreater in
patientswith a medical historyof alcoholand/ordrugabuse(seesection 4.8).

Withdrawalsymptoms
Duringprolongedtreatmentwith midazolamin ICU, physical dependencemaydevelop. Therefore,abrupt termination
of thetreatmentwill beaccompaniedby withdrawalsymptoms.Thefollowing symptomsmayoccur:headaches,
musclepain, anxiety,tension, restlessness,confusion,irritabili ty, reboundinsomnia,moodchanges, hallucinationsand
convulsions.Sincetherisk of withdrawalsymptoms is greater after abruptdiscontinuationof treatment, it is
recommendedto decreasedosesgradually.

Amnesia
Midazolamcausesanterogradeamnesia (frequently this effect is verydesirablein situationssuchasbeforeandduring
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surgical anddiagnosticprocedures), theduration of which is directly related to theadministereddose.Prolonged
amnesiacanpresentproblemsin outpatients,whoarescheduledfor dischargefollowing intervention.After receiving
midazolamparenterally, patientsshould bedischarged from hospital or consulting roomonly if accompaniedby an
attendant.

Paradoxicalreactions
Paradoxicalreactionssuchasagitation, involuntary movements(includingtonic/clonicconvulsionsandmuscle
tremor),hyperactivity,hostility, ragereaction,aggressiveness,paroxysmal excitementandassault,havebeenreported
to occurwith midazolam.Thesereactionsmayoccurwith highdosesand/orwhentheinjection is givenrapidly.The
highest incidenceto suchreactionshasbeenreportedamongchildrenandtheelderly.

Alteredeliminationof midazolam
Midazolameliminationmaybealteredin patientsreceivingcompoundsthatinhibit or induceCYP3A4 andthedoseof
midazolammayneedto beadjustedaccordingly (seesection4.5).
Midazolameliminationmayalso bedelayedin patientswith liver dysfunction, low cardiacoutputandin neonates(see
section5.2).

Preterminfantsandneonates

Dueto anincreasedrisk of apnoea,extremecautionis advisedwhensedatingpretermandformerpretermnon
intubatedpatients.Carefulmonitoringof respiratory rateandoxygensaturation is required.

Rapidinjection shouldbeavoidedin theneonatal population.

Neonates havereducedand/orimmatureorganfunctionandarealsovulnerable to profoundand/orprolonged
respiratoryeffects of midazolam.

Adversehaemodynamic events havebeenreported in paediatric patientswith cardiovascularinstability; rapid
intravenousadministration shouldbeavoided in this population.

Paediatric patients lessthan6 months
In this population,midazolamis indicatedfor sedation in ICU only. Paediatric patientslessthan6monthsof ageare
particularly vulnerableto airwayobstruction andhypoventilation, therefore
titrationwith small incrementsto clinical effectandcareful respiratory rateandoxygensaturationmonitoringare
essential (seealso‘Preterminfants above).

Concomitantuseof alcohol/ CNS depressants

Theconcomitantuseof midazolamwith alcohol or/andCNSdepressants shouldbeavoided.Suchconcomitantusehas
the potentialto increasetheclinical effectsof midazolam possibly includingsevere sedation or clinically relevant
respiratorydepression(seesection4.5).

Medicalhistory of alcoholor drugabuse

Midazolamasotherbenzodiazepinesshould beavoidedin patientswith amedicalhistoryof alcoholor drugabuse.

Discharging criteria

After receiving midazolam,patientsshould bedischargedfrom hospital or consultingroomonly when recommended
by treatingphysicianandif accompaniedby anattendant.It is recommendedthatthepatient is accompaniedwhen
returninghomeafterdischarge.

This medicinalproduct containslessthan1mmol sodium(1.96mgsodium perml), i.e. essentiallysodiumfree.

4.5 Interaction with other medicinal products and other forms of interaction

Pharmacokineticinteractions

Midazolamis metabolisedby CYP3A4.

Inhibitorsandinducersof CYP3A4havethepotential to respectively increaseanddecreasetheplasmaconcentrations
and subsequently, theeffectsof midazolam thusrequiringdoseadjustments accordingly.
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Pharmacokineticinteractionswith CYP3A4 inhibitorsor inducersaremorepronouncedfor oral ascomparedto IV
midazolam, in particularsinceCYP3A4alsoexists in theupper gastro-intestinaltract. This is becausefor theoral route
bothsystemic clearanceandavailabilitywill bealteredwhile for theparenteral routeonly thechangein thesystemic
clearancebecomeseffective.

After a singledoseof IV midazolam,theconsequenceon themaximal clinical effectdueto CYP3A4 inhibition will be
minorwhile thedurationof effectmaybeprolonged.However,afterprolonged dosingof midazolam,boththe
magnitudeanddurationof effectwill beincreasedin thepresenceof CYP3A4inhibition.

There arenoavailable studiesonCYP3A4modulation on thepharmacokinetics of midazolamafterrectaland
intramuscular administration.It is expectedthat theseinteractionswil l belesspronouncedfor therectalthanfor the
oral routebecausethegastro-intestinaltractis by-passedwhereas after IM administrationtheeffectsof CYP3A4
modulationshould not substantiallydiffer from thoseseen with IV midazolam.

It is therefore recommendedto carefullymonitortheclinical effects andvital signsduringtheuseof midazolam,taking
into account thattheymaybestrongerandlastlongerafter co-administration of aCYP3A4 inhibitor, beit givenonly
once. Notably, administrationof highdosesor long-terminfusionsof midazolamto patients receivingstrongCYP3A4
inhibitors,e.g.during intensive care,mayresult in long-lastinghypnotic effects,delayed recoveryandrespiratory
depressionthusrequiringdoseadjustments.

With respectto induction, it shouldbeconsideredthat theinducingprocessneedsseveraldaysto reachits maximum
effect andalsoseveraldaysto dissipate.Contrary to a treatmentof several dayswith aninducer,ashort-term treatment
is expectedto resultin lessapparentDDI with midazolam. However,for stronginducers a relevantinductionevenafter
short-termtreatmentcannotbeexcluded.

Midazolamis not knownto changethepharmacokineticsof otherdrugs.

Drugsthatinhibit CYP3A4:

Azoleantifungals:
• Ketoconazoleincreasedtheplasmaconcentrationsof intravenousmidazolamby 5-fold while theterminalhalf-li fe
increasedby about3-fold. If parenteralmidazolamis co-administeredwith thestrongCYP3A4 inhibitor ketoconazole,
it should be done in an intensivecare unit (ICU) or similar setting which ensures close clinical monitoring and
appropriate medical managementin case of repiratory depressionand/or prolongedsedation.Staggereddosingand
dosageadjustmentshouldbe considered,especially if morethana singleIV doseof midazolam is administered.The
same recommendationmay apply alsofor otherazole antifungals (seefurther), sinceincreasedsedativeeffectsof IV
midazolam, althoughlesser, arereported.
• Voriconazole increased the exposureof intravenousmidazolam by 3-fold whereas its elimination half-li fe
increasedby about3-fold.
• Fluconazoleand itraconazoleboth increasedthe plasmaconcentrations of intravenousmidazolamby 2-3 fold
associatedwith anincreasein terminalhalf-li fe by 2,4-fold for itraconazoleand1,5-fold for fluconazole,respectively.
• Posaconazoleincreasedtheplasmaconcentrationsof intravenousmidazolamby about2-fold

It should be kept in mind that if midazolam is given orally, its exposurewill drasticallybe higher than the above
mentionedones,notablywith ketoconazole,itraconazole,voriconazole.

Midazolam ampoules are not indicated for oral use.

Calcium-channelblockers
• Dilt iazem:A singledoseof diltiazemincreased theplasmaconcentrationsof intravenousmidazolamby about25%
and theterminalhalf-life wasprolongedby 43%.

Additional informationfrom oral midazolam
• Verapamil/diltiazemincreasedthe plasmaconcentrations of oral midazolam by 3- and 4-fold, respectively.The
terminalhalf-life of midazolamwasincreased by 41%and 49%respectively.

Macrolideantibiotics
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• Erythromycinresulted in an increasein the plasmaconcentrationsof intravenous midazolam by about1.6-2-
fold associatedwith anincrease of theterminal half-life of midazolamby 1.5-1.8-fold.
• Clarithromycin increasedthe plasmaconcentrations of midazolam by up to 2.5-fold associatedwith an
increase in terminal half-life by 1.5-2-fold.

Additional informationfrom oral midazolam
• Roxithromycin: While no information on roxithromycin with IV midazolam is available, themild effect on the
terminal half-life of oral midazolam tablet, increasingby 30%, indicates that the effects of roxithromycin on
intravenousmidazolammaybeminor.

HIV Proteaseinhibitors

• Saquinavirand otherHIV proteaseinhibitors: Co-administration with proteaseinhibitors may causea large
increase in the concentration of midazolam. Upon co-administration with ritonavir-boostedlopinavir, the plasma
concentrationsof intravenousmidazolamincreasedby 5.4-fold, associated with a similar increasein terminalhalf-li fe.
If parenteralmidazolamis coadministed with HIV proteaseinhibitors, treatment settingshouldfollow the description
in theabovesection for azoleantifungals,ketoconazole.

Additional informationfrom oral midazolam
Basedon data for otherCP3A4 inhibitors, plasmaconcentrationsof midazolamare expectedto besignificantly higher
whenmidazolamis givenorally. Thereforeproteaseinhibitorsshouldnot beco-administeredwith orally administered
midazolam.

Variousdrugs/Herbs
• Atorvastatin showeda1.4-fold increasein plasmaconcentrationsof IV midazolamcomparedto controlgroup.

Additional informationfrom oral midazolam

• Nefazodoneincreasedtheplasma concentrationsof oral midazolamby 4.6-fold with anincreaseof its terminal half-
life by 1.6-fold.

• Aprepitantdose-dependentlyincreasedtheplasmaconcentrationsof oral midazolamby 3.3-fold after80mg/day
associatedwith anincreasein terminalhalf-li fe by ca.2-fold.

DrugsthatinduceCYP3A4

• Rifampicindecreasedtheplasmaconcentrationsof intravenousmidazolamby about60%after7 daysof rifampicin
600mgo.d.Theterminalhalf-life decreasedby about50-60%.

Additional informationfrom oral midazolam

• Rifampicindecreasedtheplasmaconcentrationsof oral midazolamby 96%in healthy subjectsandits psychomotor
effects werealmosttotally lost.

• Carbamazepine/ phenytoin: Repeateddosagesof carbamezepineor phenytoin resultedin adecreasein plasma
concentrationsof oral midazolamby up to 90%andashorteningof theterminal half-life by about60%.

• Efavirenz:The5-fold increasein theratioof theCYP3A4generatedmetaboliteα-hydroxymidazolamto midazolam
confirms its CYP3A4-inducingeffect.

Herbs andfood

• St. John’s Wort decreasedplasmaconcentrationsof midazolamby about20-40%associatedwith a decreasein
terminalhalf-life of about15-17%. Depending on the specific St John’s Wort extract, the CYP3A4- inducing effect
mayvary.

Pharmacodynamic:

Drug-Drug Interactions(DDI):

Theco-administration of midazolamwith othersedative/hypnoticagentsandCNSdepressants,includingalcohol,is
likely to resultin enhancedsedationandrespiratory depression.

Examples includeopiate derivatives(bethey usedasanalgesics,antitussivesor substitutivetreatments),antipsychotics,
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otherbenzodiazepinesusedasanxiolyticsor hypnotics,barbiturates,propofol,ketamine,etomidate;sedative
antidepressants,nonrecentHI-antihistamines andcentrally actingantihypertensivedrugs.

Alcohol maymarkedlyenhancethesedativeeffectof midazolam. Alcoholintakeshouldbestronglyavoidedin caseof
midazolamadministration(seesection4.4).

Midazolamdecreasestheminimumalveolarconcentration (MAC) of inhalational anaesthetics.

4.6 Fertility, pregnancy and lactation

Insufficient data are availableon midazolam to assessits safety during pregnancy.Animal experimentshave not
indicatedany teratogenicriskswith midazolambut foetotoxicity was observedaswith otherbenzodiazepines.No data
on exposedpregnanciesareavailablefor thefirst two trimestersof pregnancy.
The administration of high dosesof midazolam in the last trimesterof pregnancy,during labouror whenusedasan
induction agentof anaesthesiafor caesarean section hasbeen reportedto produce maternalor foetal adverse effects
(inhalationrisk in mother,irregularities in the foetalheartrate, hypotonia, poor sucking,hypothermia and respiratory
depressionin theneonate).

Moreover,infants born to motherswho took benzodiazepines chronically during the later stagesof pregnancymay
havedependenceandmaybeat somerisk for developingwithdrawalsymptoms in thepostnatalperiod.
Consequently, midazolammaybeusedduringpregnancy if clearly necessarybut it is preferableto avoidusingit for
caesarean.

Therisk for neonateshouldbetakeninto accountin caseof administrationof midazolamfor anysurgery neartheterm.

Midazolampassesin low quantitiesinto breast milk. Nursingmothers shouldbeadvisedto discontinuebreast-feeding
for 24hoursfollowing administration of midazolam.

4.7 Effects on ability to drive and use machines

Sedation,amnesia,impaired attentionandimpairedmuscular function may adverselyaffect the ability to drive or use
machines.Prior to receivingmidazolam,thepatient shouldbewarnednot to drive a vehicleor operatea machineuntil
completelyrecovered.Thephysicianshould decide whentheseactivit ies maybe resumed.It is recommendedthat the
patientis accompaniedwhenreturninghomeafter discharge.

4.8 Undesirable effects

Thefollowing undesirableeffectshavebeenreported(very rarely) to occurwhenmidazolamis injected:

ImmuneSystemDisorders:Generalisedhypersensitivity reactions(skin reactions,cardiovascularreactions,
bronchospasm),anaphylacticshock.

PsychiatricDisorders: Confusionalstate,euphoricmood,hallucinations.

Paradoxicalreactionssuchasagitation, involuntary movements(includingtonic/clonicmovementsandmuscletremor),
hyperactivity,hostility, ragereaction,aggressiveness,paroxysmalexcitement and assault,havebeenreported,
particularly amongchildrenandtheelderly.

Dependence:Useof midazolam- evenin therapeutic doses- may leadto thedevelopmentof physicaldependence.
After prolongedi.v. administration,discontinuation, especially abruptdiscontinuationof theproduct,maybe
accompaniedby withdrawal symptoms includingwithdrawalconvulsions(seesection4.4).

NervousSystemDisorders: Prolongedsedation, decreasedalertness,somnolence,headache,dizziness,ataxia,
postoperativesedation,anterogradeamnesia,thedurationof which is directly relatedto theadministereddose.
Anterogradeamnesiamaystill bepresent at theendof theprocedureand in isolatedcasesprolonged amnesiahasbeen
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reported.

Convulsionshavebeenreportedin prematureinfants andneonates.

CardiacDisorders:Severecardiorespiratoryadverseeventshaveoccurred.Thesehaveincludedcardiacarrest,
hypotension,bradycardia,vasodilatingeffects.Life-threateningincidents are more likely to occurin adultsover60
yearsof age andthosewith pre-existing respiratoryinsufficiencyor impaired cardiacfunction,particularlywhenthe
injection is giventoo rapidlyor whenahighdosageis administered(seesection 4.4).

RespiratoryDisorders:Severecardiorespiratory adverseevents including respiratory depression,apnoea,respiratory
arrest,dyspnoea,laryngospasm havebeenreported.Life-threatening incidents are morelikely to occur in adultsover
60 years of ageandthosewith pre-existingrespiratoryinsufficiencyor impairedcardiacfunction,particularly whenthe
injection is giventoo rapidlyor whenahighdosageis administered(seesection 4.4).Hiccup.

Gastrointestinal System Disorders:Nausea, vomiting, constipation, dry mouth.

SkinandAppendagesDisorders:Skin rash,urticaria,pruritus.

GeneralandApplicationSiteDisorders:Fatigue,erythemaandpain on injection site,thrombophlebitis,thrombosis.

Injury, PoisoningandProceduralComplications: An increasedrisk for falls andfractureshasbeenrecordedin elderly
benzodiazepineusers.

4.9 Overdose

Symptoms

Like other benzodiazepines,midazolamcommonlycauses drowsiness,ataxia,dysarthriaandnystagmus.Overdoseof
midazolamis seldomlife-threateningif thedrugis takenalone,but mayleadto areflexia,apnoea,hypotension,
cardiorespiratory depressionandin rarecasesto coma. Coma,if it occurs,usually lastsa few hoursbut it maybemore
protractedandcyclical, particularlyin elderly patients.Benzodiazepinerespiratory depressanteffectsaremoreserious
in patientswith respiratory disease.

Benzodiazepinesincreasetheeffectsof othercentral nervoussystem depressants, includingalcohol.

Treatment

Monitor thepatient'svital signsandinstitutesupportivemeasuresasindicatedby thepatient'sclinical state.In
particular,patientsmayrequiresymptomatic treatmentfor cardiorespiratoryeffectsor centralnervoussystemeffects.

If takenorally furtherabsorptionshouldbepreventedusingan appropriate method e.g.treatmentwithin 1-2 hours
with activated charcoal.If activatedcharcoal is used airwayprotection is imperativefor drowsypatients.In caseof
mixed ingestiongastric lavagemaybeconsidered, howevernot asa routinemeasure.

If CNSdepressionis severeconsider theuseof flumazenil, abenzodiazepineantagonist.This shouldonly be
administeredunderclosely monitoredconditions.It has ashorthalf-life (aboutanhour),thereforepatientsadministered
flumazenilwil l requiremonitoringafterits effectshavewornoff. Flumazenil is to beusedwith extremecaution in the
presenceof drugsthatreduceseizurethreshold(e.g.tricyclic antidepressants).Refer to theprescribing informationfor
flumazenil,for furtherinformationon thecorrect useof this drug.
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5 PHARMACOLOGICAL PROPERTIES

5.1 Pharmacodynamic properties

Pharmacotherapeuticgroup:
Hypnoticsandsedatives(benzodiazepinederivatives),ATC code:N)5CD08

Midazolamis aderivativeof theimidazobenzodiazepinegroup.Thefreebaseis a lipophilic substancewith low
solubility in water.
Thebasicnitrogenin position2 of theimidazobenzodiazepinering system enablestheactiveingredientof midazolam
to form water-solublesalts with acids. Theseproduce astableandwell toleratedinjectionsolution.

Thepharmacologicalactionof midazolamis characterisedby shortdurationbecauseof rapidmetabolictransformation.
Midazolamhasa sedativeandsleep-inducing effect of pronouncedintensity. It alsoexertsananxiolytic, an
anticonvulsantanda muscle-relaxanteffect.

After IM or IV administrationanterogradeamnesiaof shortduration occurs(thepatientdoesnot remembereventsthat
occurredduringthemaximal activity of thecompound).

5.2 Pharmacokinetic properties

Absorptionafter IM Injection

Absorptionof midazolamfrom themuscle tissueis rapid andcomplete. Maximum plasmaconcentrationsare reached
within 30minutes.Theabsolutebioavailability after IM injection is over 90%.

Absorptionafter rectaladministration

After rectal administrationmidazolamis absorbedquickly Maximumplasma concentrationis reachedin about30
minutes.Theabsolutebioavailability is about50%.

Distribution

When midazolam is injectedIV, theplasmaconcentration-timecurveshowsoneor two distancephasesof distribution.
Thevolumeof distributionat steadystateis0.7-1.2l/kg.96-98%of midazolamis boundto plasmaproteins.Themajor
fractionof plasmaprotein bindingis dueto albumin.Thereis aslow and insignificantpassageof midazolaminto the
cerebrospinalfluid. In humans, midazolamhasbeenshownto crosstheplacentaslowly andto enterfoetalcirculation.
Smallquantitiesof midazolamarefoundin humanmilk.

Metabolism

Midazolamis almost entirely eliminatedby biotransformation. Thefraction of thedoseextractedby theliver hasbeen
estimated to be30-60%.Midazolamis hydroxylatedby thecytochromeP4503A4isoenzymeandthemajorurinary and
plasmametabolite is alpha-hydroxymidazolam. Plasmaconcentrationsof alpha-hydroxymidazolamare12%of thoseof
the parentcompound.Alpha-hydroxymidazolam is pharmacologically active,but contributesonly minimally (about
10%) to theeffectsof intravenousmidazolam.

Elimination

In healthyvolunteers,theeliminationhalf-li fe of midazolam is between 1.5-2.5hours.Plasmaclearanceis in therange
of 300-500ml/min. Midazolamis excretedmainly by renalroute(60-80%of theinjecteddose)andrecoveredas
glucuroconjugatedalpha-hydroxymidazolam.Lessthan 1%of thedoseis recoveredin urineasunchangeddrug.The
eliminationhalf- life of alpha-hydroxymidazolamis shorterthan1 hour.Whenmidazolamis givenby IV infusion,its
eliminationkineticsdoesnotdiffer from thatfollowing bolusinjection.

Irish Medicines Board

______________________________________________________________________________________________________________________

Date Printed 15/02/2011 CRN 2095883 page number: 9



Pharmacokineticsin specialpopulations

Elderly
In adultsover60yearsof age,theelimination half-life maybeprolonged up to four times.

Children
Therateof rectalabsorptionin childrenis similar to thatin adults but thebioavailabilityis lower (5-18%). The
eliminationhalf-li fe afterIV andrectaladministration is shorter in children3-10yearsold (1-1.5hours)ascompared
with thatin adults.Thedifferenceis consistentwith an increasedmetabolic clearancein children.

Neonates
In neonatestheeliminationhalf-life is onaverage6-12hours,probably dueto liver immaturity andtheclearanceis
reduced(seesection 4.4.)

Obese
Themeanhalf-li fe is onaverage6-12hours.This is dueto anincreaseof approximately50%in thevolumeof
distributioncorrectedfor total bodyweight. Theclearanceis not significantly different in obeseandnon-obesepatients.

Patientswith hepatic impairment
Theeliminationhalf-life in cirrhoticpatients maybelongerand theclearancesmallerascomparedto those in healthy
volunteers(seesection 4.4).

Patientswith renalimpairment
Theeliminationhalf-life in patientswith chronicrenal failure is similar to that in healthyvolunteers.

Critically ill patients
Theeliminationhalf-life of midazolamis prolongedup to six timesin thecritically ill.

Patientswith cardiacinsufficiency
Theeliminationhalf-life is longerin patients with congestive heart failure comparedwith thatin healthysubjects (see
section4.4)

5.3 Preclinical safety data

There are no preclinical data of relevance to the prescriber which are additional to that alreadyincluded in other
sectionsof theSPC.

6 PHARMACEUTICAL PARTICULARS

6.1 List of excipients

Sodiumchloride,
Hydrochloric acid,
Sodiumhydroxide,
Waterfor injections.

6.2 Incompatibilities

This medicinal product must not be mixed with other medicinal products except thosementionedin section 6.6,
Special precautions for disposal of a used medicinal product or waste derived from such medicinal product and other
handling of the product.
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6.3 Shelf Life

Unopened-:3 years.
Chemical andphysicalin-usestability has beendemonstratedfor 24hoursat 25°C andup to 72hoursat 2 to 8°C.
Froma microbiological point of view, theproductshould beusedimmediately. If not usedimmediately,in-usestorage
timesandconditionsprior to useare theresponsibili ty of theuserand would normallynot belongerthan24 hours at 2
to 8°C, unlessreconstitution/ dilution (etc) hasbeentakenplace in controlledandvalidatedasepticconditions.

6.4 Special precautions for storage

Do not storeabove25°C. Keeptheampoulesin theouter carton.
The productshouldbe usedimmediatelyafter dilution. Whenaseptically prepared,the diluted solution may be kept
for not morethan24hoursif storedunderrefrigerationata temperaturebetween 2-8oC.

6.5 Nature and contents of container

Clear2ml glassampoules, glasstypeI, Ph.Eur.
Packsizes: 5 x 2ml ampoules, 10x 2ml ampoules.

Not all packsizesmaybemarketed.

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

MidazolamInjection is stable,bothphysically andchemically, for up to 1 hourat roomtemperaturewhenmixedin
samesyringewith AtropineSulphateInjectionBP or HyoscineHydrobromide Injection0.4mg/ml.Thereis no
evidenceof theadsorptionof Midazolamontotheplastic or infusionapparatusor syringes.

MidazolamInjection when mixed with 500ml infusion fluids containing dextrose4% with sodiumchloride 0.18%,
dextrose5% or sodium chloride0.9%is chemically andphysically stablefor up to 24hoursat 25°C and up to 72hours
at 2 to 8°C. However, for pharmaceutical microbiological reasons,the product should be usedimmediatelyafter
dilution. When asepticallyprepared,the diluted solution may be kept for not more than 24 hours if stored under
refrigerationata temperaturebetween2-8°C.
If only partused,discard theremainingsolution.
Forsingleuseonly.

7 MARKETING AUTHORISATION HOLDER

AntigenPharmaceuticalsLtd.,
Chandler House
CastleStreet
Roscrea,
Co. Tipperary,
Ireland.

8 MARKETING AUTHORISATION NUMBER

PA 0073/147/001

9 DATE OF FIRST AUTHORISATION/RENEWAL OF THE AUTHORISATION

Dateof first authorisation:02October1998

Dateof lastrenewal:02October2008
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10 DATE OF REVISION OF THE TEXT

January 2011
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