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INTRODUCTION

Carfentanil is a synthetic opioid agonist which
is one of the most potent opioids analgesics in
opioids drugs. It was discovered and
developed by Janssen Pharmaceutical in year
1974 and it was an analog of the opioid
analgesic fentanyl. The potency was estimated
to be approximately ten thousand times more
potent than morphine.

Carfentanil is a powerful derivative of Fentanyl
and is a synthetic narcotic analgesic produced
from Morphine. This drug is not approved for
human use in any dose, it's typically used in
veterinary medicine to sedate large and big
animals.

Carfentanil binds strongly with y opioid
receptor and acts as a comparative agonist.
Opiate analgesic drugs act on G-protein
receptors and regulate both positive and
negative of syneptic transmission via G-protein
that activate effector proteins. Carfentanil
induce similar effects of analgesia as other
opioids, however due its high potency it will
induce side effect such as sedation that is why
it used as a tranquilizer for large animals.

CHEMISTRY

Carfentanil is an opioid analogue that have
monocarboxymethyl group in the fourth
position of the piperidine ring of fentanyl.
Carfentanil is a white granular or crystalline
powder which shows a clear solution in water,
and it also soluble in chloroform and other
organic solvent and sparingly soluble in water
but it shows highly solubility in water in
hydrochloride and citrates forms. It has high
lipophilicity, which allows greater penetration
through the blood-brain barrier which shows its
high potency.

Carfentanil acts on the p-receptor in the
central nervous system. Carfentanil stiplates
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the exchanges of GTP for GDP on the G-
protein complex inhibits the adenylate cyclise
which results in a decrease in
intracellular cAMP and leads the reduction in
release of neurotransmitters substance. The
analgesic activity of Carfentanil is due to its
stiplation to the opening of G-PC (G- protein
coupled receptor inwardly regenerated
potassium channels and blocks the opening of
N-type voltage gated calcium channels
resulting in hyperpolarization and reduced
neuronal votability.

Molecular structure
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Molecular forpla: C24H30N203
Molecular weight: 394.515 g/mol
Melting point: 152-190°C

Boiling point: 508°C

Synonym: - 4- carbomethoxy fentanyl

IUPAC name:- Methyl 1 — (2-
pheneylethyl)-4- [phenyl (profanely) Amino]
Pepperdine 4 — carboxylate

Solubility: Carfentanil is the white
colour crystalline powder which soluble in
chloroform dicloromethene and ethyl acetate
and sparingly soluble in water but it shows
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highly solubility in water in hydrochloride and
citrates forms.

PHARMACODYNAMICS/MECHANISM OF
ACTION

Carfentanil acts on the p (Little action on
kappa and delta) opioid receptors as an
agonist. It will show similar effects of analgesia
as other opioids. It will also induce strong side
effects like other opiods such sedation. That
why it is used as a tranquilizer for large
animals.

Carfentanil acts predominately with the opioid
J-receptor. These p-receptors are distributed
in the brain, spinal cord, and other many
different tissues. It exerts its principal
pharmacological effects on the central nervous
system. Its therapeutic actions are analgesia
and sedation. Carfentanil additionally
depresses the respiratory system, depresses
the cough reflex center, and constricts the
pupils.

Competitive agonist activity show by the
carfenanil due to it's affinity of p opioid
receptor.  Generally morphine  receptor
attached with G- protein receptor and show
both positive and negative regulators of
synaptic congugation via G-proteins that
activate effector proteins. Carfentanil binds
with the opioid receptor to increase the
stimulation the exchange of GTP to GDP on
the G-protein complex. As the effective system
is adenylate cyclase and cAMP located at the
inner most surface of the plasma membrane,
opioids decrease intracellular cAMP by
decreasing inhibition of adenylate cyclise and
act as the release of sensetive
neurotransmitters. The Opioid analgesics also
act by inhibiting the release of vasopressin and
somatostatin. Opioids analgesics also close N-
type voltage-operated calcium channels (OP2-
receptor agonist) and open calcium-dependent
rectifying potassium channels (OP3 and OP1
receptor agonist). This acts as
hyperpolarization and reduced neuronal
excitability.

PHARMACOKINETICS

Carfentanil recorded pharmacokinetic with
models as elimination half —life 5-6 hours and
non Carfentanil metabolite gave elimination
half-life as 11-12 hours.

Route of Administration:
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The very preferred route of administration of
Carfentanil to anesthetize the large animals is
intrapscular via a dart, and the dose range
between 0.005 and 0.020 mg per kilogram of
body weight. Carfentanil have high potency
it also can be easily absorbed through the skin
or inhaled.

Medicinal uses:-

Analgesia

The analgesic activity of carfentanil depends
on its blood plasma drug level and dose. This
indicates for the relief of mild to severe pain.

Acute pain

Opioids are the most effective agents for the
treatment of acute and severe pain for short
terms relief and it also controls to severe acute
pain treatment. They have also been found to
be important in treatment of rheumatoid
arthritis and Cancer pain.

Central Nervous System (Tranquilizer)
Carfentanil induce similar effects of analgesia
as other opioids , however due its high
potency it will induce side effect such as
sedation, that is why it used as a tranquilizer
for large animals.

Side effects

Carfentanil has the following side effects.

More common:
e euphoria & drowsiness

¢ Restlessness

e Sweating

e Runny nose

e Insomnia

o Difficulty concentrating
e Depression

e Mscle aches

e Anxiety

e Heart failure, weak or absent pulse
e Cardiac arrest

e Disorientation

e Pinpoint pupils

e Nausea or vomiting

e Clammy Skin
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Sedation

Death

Side Effects: Post Treatment

Restlessness

Weakness

Stomach cramps

Speech disorder

Carfentanil drug Interaction

Carfentanil may interact with:

e The analgesic activity of Carfentanil is
enhance due to the two important
chemical classes present in it like
Phenethylamine and Amphetamine

e The severity of adverse drug effects
can be increased when Carfentanil is

administered  with

5-methoxy-N,N-

dimethyltryptamine.

Carfentanill and Acepromethazine

The risk of hypotension and CNS depression
can be
administered with Aceprometazine.

increased when Carfentanil is

Carfentanil Overdose

o Difficulties breathing

e Coma and Death

e Extreme sleepiness

¢ Difficulty thinking, talking, or walking

e Contraction of pupils

1.

REFERENCES:

Sharma AK, Nareda M, Aziz S,
Sharma D, Garg S (2016) Fentanyl -
A Potent Opioid Analgesic: A
Review. J Dev Drugs 5:162. doi:
10.4172/2329-6631.1000162

Rang and Dale’s Pharmacology, 6th
edition,(H.P.Rang, M.M.Dale,
J.M.Ritter, R.J.Flower). Churchill
Livingstone publisher, pp 596-605
Essential of Medicinal
Pharmacology, 6th edition (KD
Tripathi) Jaypee publisher, pp 453-
468.

10.

11.

12.

13.

14.

15.

16.

17.

Ashok et al.

http://www.pharmacology2000.com/
Central/Opioid/Opioid_obj1.htm
http://en.wikipedia.org/wiki/Opioid
U-47700 at DistilBio
| http://www.distilbio.com/show/com
pound/U-47700

Jacob Szmuszkovicz (4 July 1978).
"Patent US4098904 - Analgesic n-
(2-aminocycloaliphatic)benzamides"
Darrell D Mullins (28 June 1966).
"Patent US US3258489 - N-(1-
aminocyclohexylmethyl)anilines and
n-(1-nitrocyclohexylmethyl)an-
ilines".

| http://www.google.com/patents/US
3258489

Herrlin K, Segerdahl M, Gustafsson
LL, Kalso E. Methadone,
ciprofloxacin, andnadverse drug
reactions. Lancet 2000; 356:2069-
2070.

Benmebarek M, Devaud C, Gex-
Fabry M, Powell Golay K, Brogli C,
Baumann P, Gravier B, Eap CB.
Effects of grapefruit juice on the
pharmacokinetics of the
enantiomers of methadone. Clin
Pharmacol Ther 2004; 76:55-63.
Gazelle G, Fine PG. Methadone for
the treatment of pain. J Palliat Med
2003; 6:621-622.

Norman James Harper, George
Bryan Austin Veitch (17 August
1976). "Patent US3975443 - 1-(3,4-
dichlorobenzamidomethyl)-
cyclohexyldimethylamine".
http://www.google.com/patents/US3
975443

Clinically Oriented Pharmacology (2

Ed.). Quick Review of
Pharmacology. 2010. p. 172.

DURAGESIC® (fentanyl
transdermal system) CIl Pain

Patch". Retrieved 28 March2016.
Lennernas B, Hedner T, Holmberg
M, Bredenberg S, Nystrom C,
Lennernas H (Feb 2005).
"Pharmacokinetics and tolerability of
different doses of fentanyl following
sublingual administration of a rapidly
dissolving tablet to cancer patients:
a new approach to treatment of
incident pain”. Br J Clin. Pharmacol.
Guideline for administration of
fentanyl for pain  relief in
labour" RCP. Retrieved 7
October 2015.

Hess R, Stiebler G, Herz A (June
1972). "Pharmacokinetics of fentanyl

386


http://www.pharmacology2000.com/Central/Opioid/Opioid_obj1.htm
http://www.pharmacology2000.com/Central/Opioid/Opioid_obj1.htm
http://en.wikipedia.org/wiki/Opioid
http://www.distilbio.com/show/compound/U-47700
http://www.distilbio.com/show/compound/U-47700
http://www.google.com/patents/US3258489
http://www.google.com/patents/US3258489
http://www.google.com/patents/US3975443
http://www.google.com/patents/US3975443

Glob. J. Med. Plant Res.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

in man and the rabbit". Eur. J. Clin.
Pharmacol. 4 (3): 137-41

"WCPI Focus on Pain Series: The
Three Faces of Fentanyl".
Aspi.wisc.edu.  Retrieved2010-07-
28.

FENTANYL: Incapacitating

Agent". CDC. Retrieved 2014-09-18.
Mutschler, Ernst; Schéfer-Korting,
Monika

(2001). Arzneimittelwirkungen (in
German) (8 Ed.).  Stuttgart:
WissenschaftlicheVerlagsgesellscha
ft. p. 286.

Stanley TH (April 1992). "The history
and development of the fentanyl
series". J Pain Symptom
Manage 7 (3 Suppl): S3-7.

Denton, J.S., Donoghue, E.R.,
McReynolds, J. and Kalelkar, M.
(2008), 'An epidemic of illicit fentanyl
deaths in Cook County lllinois:
September 2005 through April
2007', Journal of Forensic Sciences,
Volume 53, Issue 2, pp. 452—-454.

Drug Enforcement Administration
(DEA), US, Department of Justice
(2007), 'Control of a chemical
precursor used in the illicit
manufacture of fentanyl as a List |
chemical. Interim rule with request
for comments', Federal Register,
Volume 72, No 77, pp. 20039-47.

Van Bever WF, Niemegeers CJ,
Janssen PA: Synthetic analgesic
And pharmacology of the
diastereoisomers of N-3 methyl-1-
2phenyllepthy-4-piperidyl-N-
phenylpropanamide, J Med Chem
1947 , page. 1047

Henderson, G. (1991), ‘'Fentanyl-
related deaths:  demographics,
circumstances and toxicology in 112
cases', Journal of Forensic
Sciences, Volume 36, Issue 2, pp.
422-433.

Higashikawa, Y. and Suzuki, S.
(2008), 'Studies on 1-(2-phenethyl)-
4-(N-propionylanilino) piperidine
(fentanyl) and its related
compounds. VI. Structure-analgesic
activity relationship for fentanyl,
methyl-substituted fentanyls and
other Analogues', Forensic
Toxicology, Volume 26, No 1, pp. 1-
5.

Hull, M.J., Juhascik, M., Mazur, F.,
Flomenbaum, M.A. and Behonick,

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Ashok et al.

G.S. (2007), 'Fatalities associated
with fentanyl and co-administered
cocaine or opiates’, Journal of
Forensic Sciences, Volume 52,
Issue 6, pp. 1383-1388.
International Narcotics Control
Board (2006), Psychotropic
Substances: Statistics for 2004 —
Assessments of Annual Medical and
Scientific Requirements for
Substances in Schedules 11, 1ll and
IV, United Nations Publications, New
York.

Stacey Mayes, PharmD MS,
Marcus Ferrone, PharmD BCNSP,
2006.Fentanyl HCI Patient-
Controlled lontophoretic
Transdermal System for Pain:
Pharmacology The Annals of
Pharmacotherapy

Product Information: Actiq®, oral
transmucosal fentanyl citrate. Abbott
Laboratories, North Chicago, IL,
USA, 1998.

Dhawan BN, Cesselin F, Raghubir
R, Reisine T, Bradley PB,
Portoghese PS, Hamon M
(December 1996). "International
Union of Pharmacology. XII.
Classification of opioid
receptors" (PDF). 567-592
Janecka A, Fichna J, Janecki T
(2004). "Opioid receptors and their
ligands". Curr. Top. Med.
Chem. 4 (1): 1-17.

Waldhoer M, Bartlett SE, Whistler JL
(2004). "Opioid receptors”. Annu.
Rev. Biochem.73: 953-990

Brauser D. Prescription Opioid
Abuse Waning. Medscape Medical
News. Available at

http://www.medscape.com/viewarticl
e/838538. Accessed: January 23,
2015.

Rudd RA, Aleshire N, Zibbell JE,
Gladden RM. Increases in Drug and
Opioid Overdose Deaths--United
States, 2000-2014. MMWR Morb
Mortal Wkly Rep. 2016 Jan 1. 64(50-
51):1378-82

Joranson DE, Gilson AM. Wanted: a
public health approach to
prescription opioid abuse and
diversion.Pharmacoepidemiol Drug
Saf. 2006 Sep. 15(9):632-4.

Compton WM, Volkow ND. Major
increases in opioid analgesic abuse

387



Glob. J. Med. Plant Res. Ashok et al.

in the United States: concerns and
strategies. Drug Alcohol Depend.
2006 Feb 1. 81(2):103-7.

388



