Drug Protocol No: 2026-041 v1.1
Drug Protocol: Methoxyflurane - ED - CHW

the Child‘fen’s hOSpital at Westmead

METHOXYFLURANE — ED - CHW
DRUG PROTOCOL"

DOCUMENT SUMMARY/KEY POINTS

e This document is to be read in conjunction with the following guidelines:

e NSW Health Policy Directive — Medication Handling [PD2022 032]

e Paediatric Sedation in the ED - CHW

e Burns Management - CHW (Appendix 4)

e Methoxyflurane (Penthrox®) is indicated for analgesia in paediatric patients with
moderate to severe pain in the context of isolated limb injuries or during simple
procedures.

¢ A new Activated Carbon Chamber and inhaler MUST be used for each bottle

e Use of the Penthrox® Inhaler by patients requires continuous pulse oximetry.

o Methoxyflurane (Penthrox®) is a portable, lightweight, non-invasive inhaler that can be
self-administered. It is a clear, almost colourless liquid with a characteristic pungent
odour that is vaporised in a Penthrox® Inhaler

e To maximise safety, the lowest effective dose of methoxyflurane to provide analgesia
should be used — particularly in paediatric populations. Total daily dose should not
exceed 6mL. Total weekly dose should not exceed 15mL. Administration on consecutive
days is contraindicated.

o Methoxyflurane is classed and handled as a Schedule 4D as per NSW Health Policy
Directive — Medication Handling

e When used as a single agent, there is no required fasting time associated with the use
of methoxyflurane.

e Side effects are generally mild and transient in nature. Abnormal patient observations
are to be escalated as per local CERS process.

This document reflects what is currently regarded as safe practice. However, as in any clinical situation, there may be
factors which cannot be covered by a single set of guidelines. This document does not replace the need for the
application of clinical judgement to each individual presentation.
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CHANGE SUMMARY

e Not applicable — New drug protocol

e 24/06/26: Minor review to update/clarify the Interaction of methoxyflurane with
intravenous adrenaline and Contraindications in head injury

READ ACKNOWLEDGEMENT

e Clinical staff prescribing, dispensing, administering and/or caring for patients who have
received methoxyflurane should read and acknowledge they understand this document.

e Training/Assessment Required — Clinical staff administering or prescribing
methoxyflurane must attend a local education session

This document reflects what is currently regarded as safe practice. However, as in any clinical situation, there may be
factors which cannot be covered by a single set of guidelines. This document does not replace the need for the
application of clinical judgement to each individual presentation.

Approved by: SCHN Policy, Procedure and Guideline Committee

Date Effective: 1st April 2026 Review Period: 3 years

Team Leader: Registered Nurse Area/Dept: Emergency Department CHW
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Policy: Methoxyflurane - ED - CHW

Introduction

Methoxyflurane is an inhaled anaesthetic agent that can provide analgesia at low
concentrations. It is designed to alleviate short-term acute pain with minimal sedative effect,
where rapid onset and offset is desired. The inhaled route avoids the delay and pain
associated with intravenous (V) access for medication administration and can result in faster
onset and improved bioavailability compared to the oral route.

The methoxyflurane (Penthrox®) inhaler is self-administered by paediatric patients able to
follow administration instructions. This allows them to titrate analgesia to their pain and use it
intermittently or continuously, potentially reducing additional pain relief requests.
Methoxyflurane should only be administered via inhalation using the equipment as specified
in this protocol.

In Australia, methoxyflurane is currently licensed for use in conscious paediatric and adult
patients, who are haemodynamically stable and monitored in the clinical setting.

Indications
CHW Emergency Department:

Methoxyflurane can be considered for patients aged 5 years and older requiring analgesia
for:

e Moderate to severe pain associated with an isolated limb injury

e Minor procedures including but not limited to; wound closure, burns/wound dressings,
foreign body removal, incision and drainage, insertion of peripheral IV cannula, upper
limb dislocations and fracture reduction

CHW Burns Department:

e Relief of moderate-severe acute pain in conscious children 5 years of age and over (or
< 5 but able to self-administer with correct technique), undergoing burn dressing
changes of 30 minutes duration or less.

Restrictions

Methoxyflurane may only be given, in accordance with this protocol, by a clinician of the
burns team or emergency department who has received appropriate training in the assembly
and administration of methoxyflurane via the Penthrox® device.
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Contraindications and exclusion criteria

Use as anaesthetic agent

Hypersensitivity or allergy to fluorinated anaesthetics or any ingredients of Penthrox®,
or adverse reactions in relatives

Susceptible to or having a family history of malignant hyperthermia

Severe or high-risk head injury, impaired level of consciousness or raised intercranial
pressure

Cardiovascular instability (cardiac failure or hypotension)

Respiratory depression or clinically significant respiratory disease
Intoxicated with alcohol or illicit drugs

Airway obstruction or airway/inhalation burns

Significant renal disease/renal impairment or renal failure

Patients <5 years of age

Received 26 mL methoxyflurane in the past 24 hours

Received methoxyflurane on the previous day (no consecutive-day use)

Received 25 administrations of methoxyflurane (max 3 mL each) within the past 7
days. Maximum 15 mL per week*.

Unable to self-assess and self-titrate analgesic requirements

Unable to hold inhaler due to significant sedation, impaired consciousness/cooperation

Precautions

Liver disease or liver damage

Diabetic patients may have an increased likelihood of developing nephropathy if they
have impaired renal function or polyuria, are obese or not optimally controlled

Pregnancy category C

Interactions

Drug interactions are unlikely as methoxyflurane is used only for short periods at
subanaesthetic concentrations.

There are no reported drug-drug interactions between Methoxyflurane and common
therapeutic adjuncts (e.g. oxycodone, dexmedetomidine, ketamine, fentanyl, choral
hydrate and midazolam).* However, when combined with sedatives, opioids, or other
CNS depressants, use caution and closely monitor for signs of increased sedation,
respiratory/cardiovascular depression and hypotension.

Use with beta blockers may cause hypotension
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e Intravenous Adrenaline/Noradrenaline as neat or in combination products should be
used with caution as serious cardiac arrythmias may result.

e Concurrent use of tetracycline, gentamicin, colistin, polymyxin B, amphotericin B and
other nephrotoxic medications may increase the risk of nephrotoxicity.

e Patient under treatment of enzyme inducing drugs (e.g.: barbiturates) the metabolism
methoxyflurane may be enhanced resulting in increased risk of nephrotoxicity

Storage

Methoxyflurane is a S4 (non-Appendix D Schedule 4 medications) medication and will be
stored at room temperature in the S4D cupboard in the following locations:

CHW Emergency Department

e Resus, ATA and Kids Care Centre medication rooms
CHW Burns Department

e Burns and Plastics Treatment Centre medication room

e Staff are required to affix a patient ID sticker in designated methoxyflurane folder whe
obtaining medication for administration. Folder is located next to storage of
methoxyflurane.

Drug Presentation

Methoxyflurane is a disposable green coloured tubular polyethylene handheld inhaler that
contains:

e Polypropylene pad within the inhaler that acts as a wick to absorb the methoxyflurane
e 22mm mouthpiece

e One activated charcoal chamber with diluter hole

e Methoxyflurane: 3mL in glass vial

e Sealable plastic disposal bag

Dose
e 3mL for single dose*

e May be repeated once if required 30minutes post first dose to extend analgesia to
60min

e Maximum dose: 6mL in 24 hours or 15mL in 7 days*

e Consecutive daily use not recommended
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Duration of treatment
e Short-term, self-administered inhalational analgesia only
e 3mL of methoxyflurane will provide approximately 25-30 minutes of analgesia

e Pain relief should occur following 6 to 10 breaths

Authorised Prescribers
e Medical Officers

e Nurse Practitioners

Fasting

If methoxyflurane is given as a stand-alone agent as per product guidelines, no fasting is
required

If methoxyflurane is given with any other therapeutic adjuncts, please refer to standard
fasting applicable for those therapeutic adjuncts.

CHW Emergency Department: Paediatric Sedation in the ED - CHW

CHW Burns Department: Burns Management - CHW (Appendix 4)

Administration

Consent

Gain verbal consent from the parent/carer

Equipment
e Penthrox® Inhaler

e Standard monitoring and resuscitation equipment should be available. Continuous
oxygen monitoring is required

e If procedural preparation is required, a ‘dummy’ inhaler unit may be considered

Environment

The patient must be placed in an appropriate treatment space with oxygen saturation
monitoring available.

It is not appropriate to be used in non-clinical or waiting areas.
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Preparation of the Penthrox® Inhaler:

1. Attend hand hygiene. Prepare in a well-ventilated area using standard aseptic non-
touch technique

2. Ensure the Activated Carbon (A.C) Chamber is inserted into the dilution hole on the top
of the inhaler. A new Activated Carbon Chamber and inhaler MUST be used for each
bottle

3. Remove the cap of the bottle by hand. Alternatively, use the base of the Penthrox®
Inhaler to loosen the cap with a %z turn

4. Tilt the methoxyflurane inhaler at a 45-degree angle and pour the contents of one 3 mL
bottle into the base whilst rotating the inhaler. Do not use a plastic syringe to transfer
bottle contents into the inhaler. Note that Penthrox® has a fruity scent

5. Shake gently to ensure that methoxyflurane is evenly dispersed within the inhaler and
wipe the mouthpiece before giving it to the patient

6. DO NOT attach a facemask to the inhaler

7. Place wrist loop over the patient’s wrist. Identify the mouthpiece and ‘diluter’ hole to the
patient and advise on correct technique

8. The inhaler must be SELF ADMINISTERED - the Penthrox® Inhaler should not be held
to the face/mouth by anyone other than the patient

9. Methoxyflurane must only be administered using the Penthrox® Inhaler. Methoxyflurane
MUST NOT be injected or swallowed

10. The inhaler is a single patient device only, not to be shared between patients

Refer to the image (1) in Appendix for a visual guide on the preparation of the Penthrox®
Inhaler, provided by the manufacturer.

Patient instructions and administration:

Ensure the parents have been given information on methoxyflurane prior to its use and any

questions have been answered. It may be beneficial in younger patients to offer a “dummy”

inhaler to practice on and involvement of child life therapists in correct technique and tips on
managing potentially problematic anxiety.

Instructions for the paediatric patient:

1. To take a few shallow, gentle breaths in and out of the inhaler to become familiar with
the fruity smell and taste of methoxyflurane

2. Patient should exhale into the Penthrox® Inhaler. The exhaled vapor passes through
the AC chamber to absorb any exhaled methoxyflurane (minimises occupational staff
exposures)

3. Then to take 6-8 deep breaths to get the drug deep into the lungs so it can start to take
effect

4. After 6-8 breaths the patient should get relief from discomfort
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5. If the analgesia is inadequate, the patient should be instructed to occlude the diluter
hole (on top of the carbon activator chamber) with a finger, in order to inspire a higher
concentration

6. Instruct the patient to use the inhaler for a few minutes and then stop using it for a short
period. The patient can then restart using the inhaler if the pain returns

7. The patient should not need to use the inhaler continuously except in the presence of
significantly uncontrolled pain. In this situation the ‘diluter’ hole can be covered by the
patient’s index finger to provide a higher concentration if required.

Note — The concentration of methoxyflurane inhaled:
o Without diluter hole covered is 0.1-0.2%
o  With diluter hole covered is 0.2-0.4%

8. Engage the patient in conversation to ensure consciousness and then recovery.

Safety and Patient Monitoring

Monitoring

CHW Emergency Department

e Patient must be in a bedspace with monitoring capabilities and allocated a
Registered/Enrolled Nurse

e A complete set of observations that include respiratory rate, oxygen saturation, blood
pressure, heart rate and sedation score must be obtained prior to administration

e Continuous pulse oximetry for all patients is mandatory whilst the patient is using the
Penthrox® Inhaler

e If the patient has an oxygen requirement via nasal prongs, methoxyflurane can
concurrently be administered via the methoxyflurane inhaler.

e Routine patient observations to be carried out as clinically indicated
e For all abnormal patient observations, escalate as per local CERS process

e Patient must be observed for 15 minutes post administration of Penthrox® Inhaler prior
to discharge and must not leave* ED with the inhaler. (*Check Disposal section)

CHW Burns Department

The person administering the methoxyflurane (medical officer, nurse practitioner) must
ensure:

e The patient is not left unattended during the methoxyflurane use
e Patient does not leave the burns ward or clinic area with the inhaler

e Careful observations for change in conscious state and respiratory rate with monitoring
available, and monitoring attached if opiates given

e Oximetry oxygen saturations required if patient is known to have respiratory disease

e Measure blood pressure, liver and kidney function if indicated
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Potential adverse effects

e Dizziness e Drowsiness or Sedation

e Euphoria o Depression

o Nausea and vomiting e Headache

e Diaphoresis e Coughing

¢ Distortion of sense of taste e Amnesia

e Flushing e Agitation

e Hypotension and Hypertension e Diplopia and nystagmus

e Anxiety e Numbness or weakness of the arms
and legs

Possible rare side effects
e Hepatitis — increased liver enzymes
e Renal toxicity — increased serum uric acid and urea nitrogen and creatinine

e Malignant hyperthermia

Management of Adverse Reactions

e If the patient becomes drowsy during self-administration, they will no longer be able to
hold the Penthrox® Inhaler and will cease to receive any further methoxyflurane

e If the patient’s level of consciousness deteriorates:
o Follow local CERS escalation
o Remove/discontinue methoxyflurane (Penthrox® Inhaler)
o Ensure airway is supported
o Consider use of supplemental oxygen

e If nausea and/or vomiting occurs, discontinue (Penthrox® Inhaler) and inform medical
officer

e Consider the use of anti-emetic

e Documentation of adverse reaction in patient’s electronic medical record

Overdose Management’
In the event of overdose:
e Follow local CERS escalation

e Anaesthetic effects may occur with signs of excessive drowsiness, (including loss of
consciousness), lowering of blood pressure, respiratory depression, pallor and muscle
relaxation.

e After Penthrox® Inhaler discontinuation such overdose effects usually resolve quickly,
often with no other intervention required but cardiorespiratory supportive measures can
be implemented if necessary
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High doses of methoxyflurane cause dose related nephrotoxicity. High output renal
failure has occurred several hours or days after the administration of repeated high
analgesic or anaesthetic doses of methoxyflurane.

In the event of excessive urinary output following overdosage, fluid and electrolyte
losses should be promptly replaced.

For information on the management of overdose, contact the Poison Information Centre
on 13 11 26 (Australia).

Disposal

Methoxyflurane glass vials must be re-sealed with a lid after use and disposed of in a
sharps container

Methoxyflurane inhaler should be placed in a plastic bag and disposed of into a clinical
waste bin

Additional Learning Resources

Pain Management — Methoxyflurane (Course Code: 398948285)
Available via My Health Learning

Learning Notes

Consumer Medication Information link: PENTHROX®
https://www.nps.org.au/assets/medicines/9db4af18-b1b2-449d-a25b-a53300ff83c1-

reduced.pdf
Methoxyflurane is a volatile anaesthetic agent with analgesic properties. It is no longer

used as an anaesthetic in humans due to the risk of nephrotoxicity and hepatotoxicity in
anaesthetic doses

The clinical use of methoxyflurane in low analgesic doses is not associated with the risk
of renal adverse effects unless there are co-morbidities. The maximum dose employed
to produce analgesia is limited to methoxyflurane 6 mL/day and 15 mL/week, producing
a minimum alveolar concentration (MAC) of 0.59 MAC-hours

Renal damage is due to the metabolism of methoxyflurane and release of fluoride ions

Exposure of humans to methoxyflurane 2.0 MAC-hours, resulting in serum fluoride 40
mmol/L, has not been associated with renal tubular toxicity

The safety margin of analgesic use of methoxyflurane in the Penthrox® Inhaler is at
least 2.7 — 8-fold, based on methoxyflurane MAC-hours or serum fluoride level, with
clinical experience suggesting it is higher

It is concluded from clinical experience in emergency medicine, surgical procedures and
various experimental and laboratory investigations that the analgesic use of
methoxyflurane in sub-anaesthetic doses in the Penthrox® Inhaler does not carry a risk
of nephrotoxicity
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Appendix

Visual reference from manufacturer for preparation of Penthrox® Inhaler

How to use Penthrox

Ensure the Activated Carbon (AC) Holding the methoxyflurane bottle upright, Tilt the PENTHROX Inhaler to a 45 Place wrist loop over patient’s wrist.

Chamber (where applicable) is inserted use the base of the PENTHROX Inhaler angle and pour the contents of one 3mL Patient inhales through the mouthpiece of

into the dilution hole on the top of the to loosen the cap with a %% turn. Separate bottle into the base whilst rotating and Inhaler to obtain analgesia. First few breaths

PENTHROX Inhaler. the Inhaler from the bottle and remove shake lightly. should be gentle and then breathe normally
the cap by hand. through Inhaler.

Patient exhales into Inhaler. The exhaled If stronger analgesia is required, Patient should be instructed to inhale Replace cap on 3mL PENTHROX bottle,
vapour passes through the AC Chamber to patient can cover dilution hole with intermittently to achieve adequate place used PENTHROX Inhaler in sealed
absarb any exhaled Methoxyflurane. finger during inhalation. analgesia. Continuous administration will plastic bag and dispose of responsibly
reduce time of analgesia. Patients should after treatment.
be administered minimum dose.
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