
 

 

 

FLUMAZENIL 

 

“Psyche awoken by Cupid’s Kiss”, marble, 1787, Antonio Canova, Musée du Louvre, 

Paris, (Author’s photograph). 

 

Psyche was the youngest daughter of the King of Sicily. The King’s two eldest daughters 

were beautiful, but his youngest was beautiful beyond imagining. She was even more 

beautiful than the goddess Aphrodite herself! In consequence men came from far and 

wide to gaze upon her and to offer her gifts. The temples of Aphrodite were abandoned, 

which infuriated the goddess no end. Aphrodite became extremely jealous of Psyche and 

vowed to punish her, even though Psyche was at no fault of any wrong doing. She 

summoned her son Cupid, who had the power to make people fall in love by shooting his 

magical arrows at them. She instructed him to make Psyche fall in love with the most 

ugly, vile, low-life man in the land. 

 



Cupid dutifully flew to Psyche to carry out his horrible mission. However when he saw 

Psyche he was astonished. He had never seen anyone so beautiful as her. This caused 

him to hesitate, and in his palpitating confusion managed to shoot himself in the foot with 

his own arrow, causing him to instantly fall in love with Psyche. Now that he not only 

lusted after her but also loved her, he could not bear to carry out his mother’s command. 

At night he would go to Psyche’s bed and make love to her. Psyche at first terrified, 

gradually yielded to his love making, and after a while fell in love with her mysterious 

night visitor, even though she could not see him in the dark.  Cupid was so terrified that 

his mother would find out that not only had he defied her command but had also fallen in 

love with a mortal, that he bound Psyche to secrecy and told her that she must under no 

circumstances see him in the light (and so identify him as the winged god of love).    

 

Psyche was a very inquisitive person however and was determined to discover the 

identity of her secret lover, and so one night when he was asleep beside her she lit an oil 

lamp and discovered to her dismay that it was the god Cupid, whom she identified by his 

splendid wings and the quiver of arrows lying beside the bed. But when Cupid woke up 

and discovered Psyche staring at him in disbelief, he was furious with her. In his haste to 

fly away he knocked over the oil lamp and badly burnt his arm. In agony he flew back to 

his mother for help. Aphrodite eventually found out all that had happened and flew into a 

rage with her son and locked him into his room. She then decided to deal with Psyche 

personally. Having tracked Psyche down, she commanded the terrified girl to carry out a 

series of impossible tasks, (somewhat as Hera had done to Heracles). By this time the 

other gods had got wind of the great scandal of Aphrodite’s son falling in love with a 

mere mortal. Many of the lesser gods however sympathized with the two young lovers, 

and so with their assistance Psyche was able to successfully carry out three of 

Aphrodite’s “impossible” tasks. Aphrodite now desperate at the prospect that the other 

gods would call her to account for being excessively harsh over poor Psyche decided to 

give her one last truly impossible task - and perhaps in the process even killing two birds 

with the one stone. She knew that Proserpine, the wife of Hades, possessed a magical 

beauty salve that she thought could make her even more beautiful than Psyche. She 

commanded that Psyche go the underworld and persuade Proserpine to give up her salve 

- a truly impossible request. 

 

Again the lesser gods took pity on Psyche and they gave her wise advice on how to 

accomplish her task as well as avoiding various traps that Aphrodite would set for her. 

They gave her special coins to pay Charon the ferryman to take her across the river Styx 

into Hades, and also gave her special cakes to feed and make placid Cerberus the 

terrible three headed dog that guarded the gates of Hades. Eventually Psyche gained 

entrance to the underworld and found Proserpine who was astonished that a mortal had 

made it into her realm. Using the advice she had been given from the lesser gods, Psyche 

was able to charm Proserpine, who had some sympathy for the terrible way in which she 

had been treated. She gave Psyche her vase of magical beauty salve, but warned her that 

under no circumstances should she open the vase herself. Psyche on her way back to 

Aphrodite however was once again overcome with curiosity. She sat down and opened up 

the vase to see what was inside. The instant she opened it a mist was released which sent 

her into a deep sleep. Meanwhile Cupid had managed to escape from his room, and 

immediately flew to Psyche where he found her in an unrousable slumber. Overcome with 

grief and with love he took Psyche into his arms and kissed her, whereupon she awoke. 



Cupid flew with Psyche in his arms straight to mighty Zeus himself and begged him to 

allow him to marry Psyche. Zeus was quite overcome with the young lovers’ story and 

granted them their wish. He then gathered all the gods of Olympus together, including 

Aphrodite, and let his decision be known and that it was final. He reassured Aphrodite 

that her son had not made a bad marriage because he had given Psyche a nectar and 

ambrosia which had turned her into an immortal goddess. Cupid and Psyche lived 

happily ever after and had one daughter, Voluptas, the goddess of sensual delights.  

 

The charming story of Cupid and Psyche first appears in Second century A.D. in a novel 

by Apuleius, entitled The Metamorphoses, (not to be confused with Ovid’s work of the 

same name). Literary scholars believe that the eternal story of Sleeping Beauty can trace 

its origins back to Apuleius’s work. The story has provided one of the most enduring 

leitmotifs of Art and literature over the millennia. It is not surprising that the French with 

their legendary fondness for l’amour have led the way in this leitmotif. William Adolphe 

Bouguereau’s “L’Amour et Psyché, enfants” and Francois - Edouard Picot’s “L’Amour 

et Psyché” are well know examples, but perhaps the most famous depiction of all is that 

of Antonio Canova’s magnificent marble, “Cupid Awakening Psyche”, depicting the 

moment of Psyche’s awakening on the kiss of her lover Cupid. Joachim Murat the great 

Napoleonic Marshal of France owned it in 1800. After his death it was acquired by the 

Louvre Museum, where it stands today. 

 

In the 21st century the gods no longer concern themselves with the mundane affairs of 

humanity. Modern drugs now perform many of the magical tricks of past ages. The 

benzodiazepines may perform a bewitching spell of sleep over people, however the potion 

known as flumazenil may counter this as the kiss of Cupid.     

 

Psyche’s Wedding, oil on canvas,  Edward Burne-Jones, 1885, Royal Museums of Fine 

Arts, Brussels.  

 



FLUMAZENIL 

 

Introduction 

 

Flumazenil (trade name in Australia, “Anexate”) is a specific competitive antagonist to 

the benzodiazepine agents.  

 

It is useful for reversal of benzodiazepine sedation and has a limited role in 

benzodiazepine overdose. 

 

History 

 

Flumazenil was first synthesized in 1981 at Hoffmann La Roche Laboratories during the 

search for a benzodiazepine with a very short duration of action. 

 

Animal testing of the new compound revealed no benzodiazepine-like activity despite 

radio-labeling studies that demonstrated binding to benzodiazepine receptors in the brain. 

As such it was identified as the first specific benzodiazepine antagonist. 

 

Flumazenil was introduced into clinical practice in Europe in 1987 

 

It was introduced into clinical practice in the US in 1991.  

 

Chemistry 

 

Flumazenil is structurally similar to midazolam. 

 

It is a 1,4 imidazo-benzodiazepine. 

 

Preparation 

 

Flumazenil as:  

 

Ampoules:  

 

● Flumazenil as 0.5 mg/ 5ml ampoules. 

 

 Therefore 1ml = 0.1 mg. 
 

Mechanism of Action 

 

Flumazenil acts as a competitive antagonist at benzodiazepine GABA A receptor sites in 

the CNS. 

 

It reverses the CNS effects of benzodiazepines. 

 

 

 



Pharmacodynamics 

 

Flumazenil has no clinical effects of itself. 

 

It is purely an antagonist of GABA A receptors, (and not GABA B receptors - which are 

what GHB are thought to act on). 

 

Pharmacokinetics 

 

Absorption: 

 

● Flumazenil is administered intravenously. 

 

Distribution: 

 

● Vd is 1 L/kg at steady state. 

 

● Flumazenil is about 40 - 50 % bound to plasma proteins. 

 

● It is unknown if flumazenil crosses the human placenta. 

 

● It is unknown if flumazenil is excreted into human breast milk.  

 

Metabolism and excretion: 

 

●  Flumazenil is extensively and rapidly metabolized by the liver.  

 

● The half-life of flumazenil is about 1 hour and so is significantly shorter than that 

 of most benzodiazepines; repeat doses of flumazenil may therefore be required to 

 maintain clinical effect.  

 

Indications 

 

Indications include: 

 

1. To manage a compromised airway or ventilation in cases where the resources are 

not available to safely intubate and ventilate a patient. 

 

2. As a diagnostic tool to avoid further investigation. 

 

3. Reversal of a conscious sedation procedure. 

 

4. Accidental pediatric ingestion with compromised airway and breathing. 

 

Contra-indications / Precautions 

 

These include specific cases of patients at risk of seizure following the administration of 

flumazenil.  



 

These cases include: 

 

1. Patients with known seizure disorders. 

 

2. Patients with known or suspected coingestion of pro-convulsant drugs, (including 

tricyclic antidepressants) 

 

3. QRS prolongation on ECG (this is suggestive of coingestion with tricyclic 

antidepressant). 

 

4. Known benzodiazepine dependence 

 

Pregnancy 

 

Flumazenil is an Australian category B3 drug with respect to pregnancy. 

 

Category B3 drugs are those drugs which have been taken by only a limited number of 

pregnant women and women of childbearing age, without an increase in the frequency of 

malformation or other direct or indirect harmful effects on the human fetus having been 

observed. Studies in animals have shown evidence of an increased occurrence of fetal 

damage, the significance of which is considered uncertain in humans. 

 

From the limited information available, adverse maternal and fetal outcomes have not 

been observed following flumazenil use during pregnancy. 

 

Due to the low molecular weight and moderate plasma protein binding, flumazenil may 

cross the placenta. However, the relatively short half-life of the medicine may limit fetal 

exposure. 

 

Flumazenil should only be used if it is the medicine of choice, and monitoring of fetal 

heart rate at birth is recommended, as withdrawal symptoms may occur in the neonate. 

 

Breastfeeding 

 

Intravenous injections of flumazenil have been administered directly to neonates whose 

mothers were administered diazepam prior to delivery.  

 

The short half-life of flumazenil will limit the transfer of the medicine into breast milk.  

 

However, if flumazenil is the medicine of choice, observe the breastfed infant for signs of 

adverse effects such as vomiting, agitation and cutaneous vasodilation. 

 

Adverse Reactions 

 

1. Seizures: 

 



● Repeated or prolonged seizures that occur following flumazenil 

administration will require IV titrated benzodiazepines to control these 

with attention to any consequent airway and ventilation impairment. 

 

2. Benzodiazepine withdrawal syndrome: 

 

 This manifests as: 

 

 ● Agitation. 

 

 ● Tachycardia. 

 

 ● Seizures. 

  

Mild withdrawal symptoms are usually short lived and will not require specific 

treatment.  

  

 Severe symptoms will require titrated doses of IV benzodiazepines. 

 

Dosing 

 

Adults: 

 

● Initial dosing is 0.1- 0.2 mg IV, (i.e 1-2 mls) 

 

 This can be repeated every minute until reversal of sedation occurs.    

 

 Maximal response should be seen with not more than 2 mg (ie 4 ampoules) 

 

The action of flumazenil is relatively short lived and resedation may occur at 

around 90 minutes. Flumazenil administration may then be repeated. 

 

Occasionally a flumazenil infusion may be useful, (0.1 - 0.5 mg / hour). 

 

Children: 3 

 

● Give IV 5 - 10 micrograms/kg repeated every 60 seconds to a total of 40 

 micrograms/kg (maximum total dose 1 mg i.e. 2 ampoules) 

 

 Then infusion of 2 - 10 micrograms/kg/hour if required. 

 

 

 

 

 

 

 

 



 

“Psyche awoken by Cupid’s Kiss”, (Details) marble, Antonio Canova, Musée du Louvre, 

Paris.  

 

Left: The face of Cupid is deliberately obscured to our gaze by Canova, who believed that 

it would be impossible to depict the true beauty of Psyche.  

 

Right: If you take the time to walk to the back of Canova’s masterpiece, you can see the 

Urn of Proserpine that contained the beauty salve so envied by Aphrodite.  
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