
 

 

 

 

 

CARFENTANYL 

 

Russian military special forces storm the Dubrovka Theater to end the 2002 Moscow 

hostage crisis, during the Second Chechen War. 

 

 

The First Chechen War, was fought between the Russian Federation and the Chechen 

Republic of Ichkeria, from December 1994 to August 1996. Russian troops had entered 

Chechnya in December 1994, in order to prevent Chechnya’s attempt  to secede from the 

Russian Federation. Expected to win an easy victory, the Russians were embarrassingly 

fought to a standstill. They halted the attack, and subsequent negotiations resulted in a 

peace deal, by which Chechnya’s request for independence would be  postponed for up to 

5 years. Tens of thousands of civilians had been killed and over 500,000 persons 

displaced. 

 

Just three years later, however, the Russians, now far better prepared, launched a full 

scale invasion of Chechnya, in what became known as the Second Chechen War, which 



lasted from 1999 to 2009. The Chechnyans were eventually crushed and a pro-Russian 

government was installed. The second war was characterized by escalating terrorist acts 

of violence committed by both sides. Two of the most tragic of these involved the large 

scale taking of hostages at the Dubrovka Theater in Moscow in 2002 and at the Beslan 

School in Belgium in 2004. These sieges resulted in the deaths of all the terrorists, but 

tragically hundreds of civilians as well, including over 180 children at the Beslan school.  

 

The Chechen Wars have come to symbolize modern day fighting, where “total war”, now 

includes the concept of terrorism and the cold-blooded indiscriminate killing of civilians, 

including women and children without distinction.   

 

The large number of civilian deaths in the Moscow Theater siege were in fact not due to 

the terrorists but rather the Russian military themselves who in a poorly organized 

attempt to subdue the hostages released an unknown gas into the theater which rapidly 

incapacitated everyone within it. All terrorists were killed in the subsequent storming of 

the theater, however well over a hundred civilian hostages were also killed, mostly by the 

effects of the gas. Subsequent British forensic investigations of two British hostages found 

that the gas probably consisted of a mixture of opioids, amoung them the most potent 

synthetic opioid ever developed, carfentanyl.  

 

It has long been appreciated that the strongly controlled veterinary drug carfentanyl had 

the potential for a terrifying new agent for chemical warfare. Of the gravest concern are 

reports that this agent has recently been discovered amoung new illicit drugs of abuse in 

civilian settings.       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Children laying memorials to victims of the Dubrovka Theater siege, Moscow, 2002, 

(AFP)  



CARFENTANYL 

 

Pure, crystalline carfentanyl 

 

Introduction 

 

Carfentanyl (or Carfentanil) is a super-potent synthetic opioid. 

 

It has a clinical potency of up to 10,000 times that of morphine!     

 

It is an analogue of fentanyl     

 

It can be dermally absorbed or inhaled and can be rapidly lethal    

 

Carfentanyl is a Veterinary drug that is normally used as a tranquilizing agent to rapidly 

incapacitate large wildlife animals such as Rhinoceroses or Elephants. It is not 

recommended for human use.   



 

It is an extremely potent, rapidly acting large animal preparation, designed solely 

for rapid knockdown via IM administration.  

 

Marked opioid toxicity, including CNS and respiratory depression, is likely to 

develop almost immediately following injection, and within minutes of exposure via 

other routes.  

 

Any exposure requires immediate medical attention and treatment with an opioid 

antagonist. 

 

Carfentanyl is an agent with potential for use as:  

 

1. A chemical warfare weapon: 

 

● It was probably the agent used in the Dubrovka theatre hostage crisis in 

 Moscow in 2002.  

 

 2. A terrorist weapon 

 

3. An agent for assassination 

 

More recently, and very disturbingly, are increasing reports of its appearance 

(including in Australia) as an illicit drug of abuse, either pure or in combination 

with other drugs.     

 

History 

 

Carfentanyl was first synthesized in 1974 by a team of chemists at Janssen Pharmaceutica 

which included its founder, Paul Janssen (1925 - 2003).  

 

During the 2002 Dubrovka theatre hostage crisis in Moscow, the Russian military used 

an aerosol mixture of carfentanyl and remifentanil to subdue Chechen hostage takers, 

which resulted in at the deaths of around 40 militants and 130 hostages.   

 

Chemistry 
 

Carfentanyl is 4-carbo-methoxy-fentanyl is an analogue of the synthetic opioid 

analgesic fentanyl. 

 

Classification of the Opioids 1 

 

Opioid analgesics may be: 

 

1. Pure agonists of specific opioid receptors (notably the mu receptor) 

 

2. Mixed agonist - antagonist drugs with opposing effects at distinct receptor 

 subtypes 



 

3. Partial mu agonists.  

 

The affinity of individual opioid analgesics for receptors varies 

 

No ceiling effect to analgesia is found with the pure agonists, in contrast to the partial 

agonist and mixed agonists-antagonist opioids, which demonstrate a ceiling response 

above which an increase in dose does not produce any additional increase in effect. 

 

Synthetic opioids include:  

 

1. Fentanyl 

 

2. Alfentanil 

 

3. Remifentanil 

 

4. Sufentanil 

 

5. Carfentanyl 

 

Preparation 

 

Veterinary preparation: 

 

Carfentanyl citrate (trade name “Wildnil”) as:  

 

Ampoule: 

 

● 10 mL vial containing 4.46 mg/mL (equivalent to 3 mg/mL carfentanyl) 

 

Toxicology 

 

Carfentanyl is a Veterinary drug that is normally used as a tranquilizing agent to rapidly 

incapacitate large wildlife animals such as Rhinoceroses or Elephants. It is not 

recommended for human use.   

 

It is an extremely potent, rapidly acting large animal preparation, designed solely 

for rapid knockdown via IM administration.  

 

Marked opioid toxicity, including CNS and respiratory depression, is likely to 

develop almost immediately following injection, and within minutes of exposure via 

other routes.  

 

Pharmacokinetics 

 

Absorption: 

 



Carfentanyl can be absorbed orally, dermally or by inhalation.  

 

Distribution: 

 

Opioids as a group generally have volumes of distribution of around 1-5 L/kg and readily 

cross the blood -brain barrier, into the central nervous system 

 

Metabolism and excretion: 

 

Opioids as a group are metabolized in the liver.  

 

Biological half-life is around 8 hours   

 

Risk assessment 

 

Severe or lethal toxicity can occur rapidly when exposed via any route, (parenteral, 

dermal, mucous membrane or inhalation) 

 

Even very small doses can be rapidly lethal (doses of less than 1 mL can anaesthetize 

large animals such as moose or elk). 

 

Just 2 mg is capable of anesthetizing a one tonne African elephant. 

 

1 gram is capable of 50,000 human fatalities (i.e just 20 micrograms is potentially 

lethal)    

 

Effects will be even more pronounced in patients who have ingested other agents that 

produce CNS depression.  

 

Clinical features 
 

Carfentanyl exposure results in the clinical features typical for any opioid poisoning 

 

The typical features however can be: 

 

1. Very rapid in onset 

 

2. Very profound or happily lethal    

     

Features of opioid poisoning include the typical triad of: 

 

1. CNS depression 

 

2. Respiratory depression 

 

3. Miosis  

 



As exposure to carfentanyl is more likely to be dermal or inhalational, do not expect to 

see typical “track marks” seen in intravenous drug users.     

. 

Investigations 

 

For exposed patients investigations are directed to secondary complications or ruling out 

alternative diagnoses   

 

Consider: 

 

Blood tests: 

 

1. FBE 

 

2. U&Es/ glucose  

 

ECG: 

 

For coingestions / as for any unwell patient.   

 

CXR 

 

If aspiration is suspected. 

 

CT scan brain 

 

CT scan of the brain should always be considered in any patient with an altered conscious 

state in whom there is not an adequate response to naloxone. 

 

Management 

 

1. Immediate attention to ABC   

 

2. Patients exposed to high-potency veterinary opioids i.e carfentanyl, should be 

 given naloxone urgently for: 

 

 ● Any impairment of consciousness. 

 

● Any exposure that has occurred within the last 10 minutes even if 

 asymptomatic.   

 

♥ This is required for all types of exposures, including contact with 

 skin, eyes, mucous membranes, or needle scratches. 2 

  

Large and repeated doses of naloxone may be required due to the very high 

potency of carfentanyl 

 



 Naloxone only temporarily reverses opioid effects; it does not increase their 

 rate of removal. Its duration of action (around 20 - 90 minutes) is much 

 shorter than that of many opioids, especially in overdose.  

 

Toxic effects are likely to reappear when naloxone’s effect wears off. Repeat 

bolus doses as required or a continuous infusion may also be used.  

 

3. Skin/ mucous membrane exposure:  

 

● Immediate attention is required for any suspected exposure to opioid 

 animal tranquilizers, by any route, including dermal exposure to intact 

 skin 

 

Thoroughly irrigate any exposed skin, eyes, or mucous membranes with 

copious amounts of water.  

 

Disposition 

 

Exposed patients should be monitored for at least 12 hours 2 
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