
Atracurium-hameln 10 mg/ml Injection
Active ingredient: atracurium besilate

DESCRIPTION
Colourless, clear solution.

COMPOSITION
One ampoule with 2.5 ml injection solution contains
Active ingredient: 25 mg atracurium besilate
Other ingredients:
Benzenesulfonic acid, water for injections
One ampoule with 5 ml injection solution contains
Active ingredient: 50 mg atracurium besilate
Other ingredients:
Benzenesulfonic acid, water for injections

PHARMACEUTICAL FORM AND CONTENT
-	 5 ampoules with 2.5 ml solution for intravenous injec-

tion and infusion
-	 10 ampoules with 2.5 ml solution for intravenous injec-

tion and infusion
-	 5 ampoules with 5 ml solution for intravenous injection 

and infusion
-	 10 ampoules with 5 ml solution for intravenous injec-

tion and infusion

Not all pack sizes will be marketed.

Non-depolarising muscle relaxant
Manufacturer
Siegfried Hameln GmbH
Langes Feld 13
31789 Hameln
Germany

THERAPEUTIC INDICATIONS
Intravenous use during surgical and other procedures and 
in intensive care.
Atracurium besilate is used as an adjunct to general an-
aesthesia, to facilitate tracheal intubation and controlled 
ventilation.

CONTRAINDICATIONS
Atracurium besilate should not be administered to patients 
known to have an allergic hypersensitivity to the drug or to 
benzenesulphonic acid.

PREGNANCY AND LACTATION
There are no adequate data on the use of atracurium besil-
ate during pregnancy. Animal studies of effects on pregnan-
cy, embryo/foetal development, parturition and post natal 
development are incomplete (See section Toxicology prop-
erties). Atracurium besilate should only be administered 
during pregnancy after careful risk-benefit assessment. 
Placental transfer is low. Applications within the recom-
mended dose range in caesarean section patients showed 
no detrimental effects on the new born. Therefore, atracu-
rium besilate is also suitable for maintenance of muscle 
relaxation during caesarean section.
It is not known whether the atracurium besilate passes into 
breast milk. Due to short half-life, an influence on the infant 
is not to be expected if the mother starts breast-feeding 
(again) after the effects of the substance have worn off. As 
precaution, restart breast-feeding 24 hours after adminis-
tration of atracurium besilate.

SPECIAL PRECAUTIONS FOR USE AND WARNINGS
As with all other neuromuscular blocking agents, atracuri-
um besilate paralyses the respiratory muscles as well as 
other skeletal muscles but has no effect on consciousness. 
Atracurium besilate has to be administered only with ad-
equate general anaesthesia or with adequate sedation in 
ICU patients and only by an experienced anaesthetist, with 
adequate facilities and staff for endotracheal intubation and 
artificial ventilation, and with an antidote, immediately avail-
able.
Atracurium besilate must not be administered intramuscu-
larly.
As with other non-depolarising neuromuscular blocking 
agents, increased sensitivity to atracurium besilate may be 
expected in patients with myasthenia gravis, Eaton-Lam-
bert syndrome, or other neuromuscular diseases in which 
potentiation of non-depolarising neuromuscular blocking 
agents has been noted. A reduced dosage of atracurium 
besilate and the use of a peripheral nerve stimulator for 
assessing neuromuscular blockade is especially important 
in these patients. Similar precautions should be taken in 
patients with severe acid-base and/or electrolyte imbalance 
or carcinomatosis.
As with other neuromuscular blocking agents, the potential 
for histamine release exists in susceptible patients during 
atracurium besilate administration. Caution should be exer-
cised in administering atracurium besilate to patients with a 
history suggestive of an increased sensitivity to the effects 
of histamine. 
Histamine release can be minimised by slow administration 
or by divided doses over at least one minute.
Especially in patients with a history of allergy or asthma, 
individual cases of bronchospasm have to be considered. 
In such cases, use of atracurium besilate has to be carefully 
monitored. Monitoring of creatine phosphokinase should be 
considered in asthmatic patients receiving high-dose corti-
costeroids and neuromuscular blocking agents in ICU.
Atracurium besilate should be administered slowly or in 
partial doses over a period of 60 to 120 seconds to patients 
abnormally susceptible to falls in arterial blood pressure, 
e.g. those who are hypovolaemic.
After injecting atracurium besilate into a small vein, physio-
logical saline solution should be flushed through the vein. If 
other anaesthetic drugs are administered through the same 
in-dwelling needle or cannula as atracurium besilate, it is 
important that after each drug, an adequate volume of wa-
ter for injection or physiological saline is flushed through.
Atracurium besilate does not have significant vagal or gan-
glionic blocking properties in the recommended dosage 
range. Consequently, atracurium besilate has no clinically 
relevant effects on heart rate in the recommended dosage 
range. Bradycardia produced by other anaesthetic agents 
or by vagal stimulation during surgery will not be counter-
acted by atracurium besilate and may therefore occur with 
greater severity.
Atracurium besilate is hypotonic and must not be ad-
mini-stered via the infusion system of a blood transfusion, 
because it might cause haemolysis. 
Note: the pH: 3.2 to 3.7 (for incompatibility, see also Major 
incompatibilities).
In common with other non-depolarising neuromuscular  
blocking agents, resistance may develop in patients suffer-
ing from burns (See also Posology and method of admin-
istration).
Notes:
Atracurium besilate has no direct effect on the intra-ocu-
lar pressure, which makes it suitable for use in ophthalmic 
surgery.

Studies in malignant hyperthermia in susceptible animals 
(swine) and clinical studies in patients susceptible to ma-
lignant hyperthermia indicate that atracurium besilate does 
not trigger this syndrome.

EFFECTS ON ABILITY TO DRIVE AND USE MACHINE
As the drug is administered under general anaesthesia, the 
patient must not drive, operate machinery or work in ex-
posed situations after anaesthesia. The time factor should 
be decided individually by the physician. The patient should 
be accompanied on his way home and should not ingest 
alcohol.

INTERACTIONS WITH OTHER MEDICINAL PRODUCTS
The neuromuscular block produced by atracurium besilate 
may be increased by the concomitant use of inhalation an-
aesthetics such as halothane, isoflurane, enflurane, sevo-
flurane and desflurane.
As with all non-depolarising neuromuscular blocking 
agents, the magnitude and/or duration of a non-depolaris-
ing neuromuscular block may be increased as a result of 
interaction with:
-	 antibiotics including the aminoglycosides, polymyxins, 

spectinomycin, tetracyclines, lincomycin, clindamycin 
and vancomycin;

-	 antiarrhythmic drugs: lidocaine, procainamide and 
quinidine;

-	 beta-blocking agents: propranolol;
-	 calcium channel blockers;
-	 diuretics: furosemide and possibly mannitol, thiazide 

diuretics;
-	 acetazolamide;
-	 magnesium sulphate;
-	 ketamine;
-	 lithium salts;
-	 dantrolene;
-	 ganglion blocking agents: trimethaphan, hexamethoni-

um.
Seldom, certain drugs may aggravate or unmask latent my-
asthenia gravis or actually induce a myasthenic syndrome 
and followed by increased sensitivity atracurium besilate. 
Such drugs include:
-	 beta-blockers (propranolol, oxprenolol);
-	 antiarrhythmic drugs (procainamide, quinidine);
-	 chloroquine;
-	 D-penicillamine;
-	 various antibiotics;
-	 trimethaphan;
-	 chlorpromazine;
-	 steroids;
-	 phenytoin;
-	 lithium.
The onset of non-depolarising neuromuscular block is likely 
to be lengthened and the duration of block shortened in pa-
tients receiving chronic anticonvulsant therapy (phenytoin, 
carbamazepine).
The administration of combinations of non-depolarising 
neuromuscular blocking agents in conjunction with atra-
curium besilate may produce a degree of neuro-muscular 
blockade in excess of that which might be expected were 
an equipotent total dose of atracurium besilate adminis-
tered. Any synergistic effect may vary between different 
drug combinations.
A depolarising muscle relaxant such as suxamethonium 
chloride should not be administered to prolong the neu-
romuscular blocking effects of non-depolarising blocking 
agents such as atracurium besilate, as this may result in 
a prolonged and complex block which can be difficult to re-
verse with an anticholinesterase drugs.

MAJOR INCOMPATIBILITIES
Atracurium besilate is inactivated by high pH and so must 
not be mixed in the same syringe with thiopentone or any 
alkaline agent.
Therefore, the cannula has to be flushed between infusion 
of atracurium besilate and thiopentone in order to avoid the 
formation of aggregates, which might cause an anaphylac-
toid reaction.

POSOLOGY AND METHOD OF ADMINISTRATION
As with all neuromuscular blocking agents, monitoring of 
neuromuscular function is recommended during the use of 
atracurium besilate in order to individualise dosage require-
ments.
•	 Use as an injection in adult
Atracurium besilate is administered by intravenous injection 
and must not be administered intramuscularly.
Relaxation
The dosage range recommended for adults is 0.3 to 0.6 
mg atracurium besilate/kg (depending on the duration of full 
block required). This dose will provide adequate relaxation 
for about 15 to 35 minutes.
Intubation
Endotracheal intubation can usually be accomplished 
within 90 seconds from the intravenous injection of 0.5 to 
0.6 mg atracurium besilate/kg.
Repeated dose
Full block can be prolonged with supplementary doses of  
0.1 to 0.2 mg atracurium besilate/kg. Generally, the first 
maintenance dose is required 20 to 45 minutes after the 
initial bolus injection, then typically at 15 to 25 minutes in-
tervals, however, the need for maintenance doses should 
be determined by the individual patient’s requirements and 
responses. 
Successive supplementary dosing does not produce accu-
mulation in neuromuscular blocking effect.
As measured by the restoration of the tetanic response to 
95% of normal neuromuscular function, spontaneous re-
covery occurs about 35 minutes after a full block.
Once evidence of spontaneous recovery is present, the 
neuromuscular block produced by atracurium besilate can 
be rapidly reversed by standard doses of anticholinesterase 
agents, such as neostigmine and edrophonium, accompa-
nied or preceded by atropine or glycopyrrolate, with no evi-
dence of recurarisation.
•	 Use as an infusion in adults
Atracurium besilate is hypotonic and must not be ad-
mini-stered via the infusion system of a blood transfusion. 
In this case, atracurium besilate has to be administered via 
a separate infusion line.
After an initial bolus dose of 0.3 to 0.6 mg/kg, atracurium 
besilate, administered as a continuous infusion at rates  
0.3 to 0.6 mg/kg/hour, can be used to maintain neuromus-
cular block during long surgical procedures.
Atracurium besilate can be administered by infusion dur-
ing cardiopulmonary bypass surgery at the recommended 
infusion rates.
Induced hypothermia with body temperature of 25 to 26°C 
reduces the rate of degradation of atracurium besilate, 
therefore full neuromuscular block may be maintained with 
approximately half the original infusion rate.
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Atracurium besilate can be diluted with the infusion solu-
tions as listed in section Instructions for use / handling.
•	 Use in children, in the elderly, in patients with reduced 

renal and/or hepatic function, in patients with cardio-
vascular disease, in patients suffering from burns and 
in patients in intensive care units (ICU)

Use in children
On a bodyweight basis, the dosage in children over the age 
of one month is similar to that in adults. The use of atracuri-
um besilate is not recommended in neonates (children un-
der the age of one month) as insufficient data are available.
Use in the elderly
Atracurium besilate may be used at standard dosage in 
elderly patients. It is recommended, however, that the in-
itial dose be at the lower end of the range and that it be 
admini-stered slowly.
Use in patients with reduced renal and/or hepatic function
Atracurium besilate may be used at standard dosage at 
all levels of renal or hepatic function, including endstage 
failure.
Use in patients with cardiovascular disease
Patients with severe cardiovascular diseases may react 
more sensitively to transient states of hypotony (see also 
Precautions / Warnings). In these patients, atracurium besi-
late should therefore be administered slowly and/or in divid-
ed doses over 1-2 minutes.
Use in patients suffering from burns
As with other non-depolarising neuromuscular blocking 
agents, resistance may develop in patients suffering from 
burns. Such patients may require increased doses dep-
en-dent on the time elapsed since the burn injury and the 
extent of the burn.
Use in patients in intensive care units (ICU)
When there is a need of atracurium besilate for long-term 
mechanical ventilation in intensive care units, the benefit to 
risk ratio of neuromuscular block must be considered. 
After an optional initial bolus dose of 0.3-0.6 mg/kg, atracu-
rium besilate can be used to maintain neuromuscular block 
by administration of a continuous infusion of between 11 and  
13 micrograms/kg/min (0.65-0.78 mg/kg/h). There is, how-
ever, a great variety of dosage requirements between pa-
tients. Patients may require infusion rates of as low as 4.5 
micrograms/kg/min (0.27 mg/kg/h) or as high as 29.5 micro-
grams/kg/min (1.77 mg/kg/h). Dosage requirements may 
change over time. Therefore, the rate of infusion should be 
adjusted by peripheral nerve monitoring. 
The speed of spontaneous recovery from neuromuscular 
block after infusion of atracurium besilate in ICU patients 
is independent of the duration of administration. Sponta-
neous recovery can be expected of a train-of-four ratio of 
more than 0.75 (the ratio of the peak of the fourth to the first 
contraction in a train of four) which occurs on average in 
approximately 60 minutes with a range of 32-108 minutes 
(n=6) observed in clinical trials.
The few findings currently available regarding long-term 
use of atracurium besilate indicate only minor influence of 
haemofiltration and haemodialysis on the plasma levels of 
atracurium besilate and its metabolites.
The effects of the haemoperfusion on the level of atracuri-
um besilate and its metabolites in plasma are not known.

SYMPTOMS AND TREATMENT OF OVERDOSAGE

a) Signs of overdose
The main signs of overdosage are prolonged muscle paral-
ysis and its consequences.

b) Treatment of overdose
If cardiovascular support is necessary, this should include 
proper positioning of the patient, fluid administration / vol-
ume substitution, and the use of vasopressor agents if nec-
essary.
It is essential to maintain a patent airway together with as-
sisted positive pressure ventilation until adequate sponta-
neous respiration re-appears. Full sedation will be required 
since consciousness is not impaired. Recovery may be ac-
celerated by the administration of anticholinesterase agents 
accompanied by atropine or glycopyrrolate, once evidence 
of spontaneous recovery is present.

UNDESIRABLE EFFECTS
Reports of skin flushing, urticaria and mild transient hypo- 
tension, tachycardia, wheezing or bronchospasm, attribut-
ed to histamine release have been associated with the use 
of atracurium besilate.
In very rare cases, laryngeal spasm, severe anaphylactic 
and anaphylactoid reactions including shock, circulatory 
failure and cardiac arrest have been reported in patients re-
ceiving atracurium besilate in conjunction with one or more 
anaesthetic agents.
There have been few reports of seizures in patients in ICUs 
who had been receiving atracurium besilate simultaneously 
with other pharmacological agents. These patients gener-
ally had one or more medical conditions which made them 
susceptible to seizures (such as brain injury, cerebral oede-
ma, viral encephalitis, hypoxic encephalopathy, uraemia). 
Even after weeks of continuous infusion, there appears to 
be no correlation between plasma laudanosine concentra-
tion and appearance of seizures, in clinical trials (See also 
Pharmacokinetic).
After prolonged use of atracurium besilate in severely ill 
ICU patients, some cases of myasthenia and/or myopathy 
have been observed. The majority of these patients re-
ceived concomitant corticosteroids. Causal connection with 
atracurium besilate therapy is not established.

INSTRUCTIONS FOR USE / HANDLING
Atracurium besilate can be used for intravenous injection 
or infusion.
Atracurium besilate is compatible with the following infusion 
solutions:

Infusion solution Period of 
stability

1.Sodium Chloride Intravenous Infusion
BP (0.9% w/v)

24 hours

2.Glucose Intravenous Infusion BP (5% w/v) 8 hours
3.Ringer’s Injection USP 8 hours
4.Sodium Chloride (0.18% w/v) and

Glucose (4% w/v) Intravenous Infusion BP
8 hours

5.Compound Sodium Lactate Intravenous In- 
fusion BP (Hartmann’s Solution for Injection)

4 hours

When diluted in these solutions to give atracurium besil-
ate concentrations of 0.5 mg/ml and above, the resultant 
solutions will be stable in daylight for the stated periods at 
temperatures of up to 30°C.

INSTRUCTIONS AND INFORMATION ON SHELF-LIFE

Unopened ampoules
2 years

Opened ampoules
The product should be used immediately after opening the 
ampoule.
Any unused solution from opened ampoules should be dis-
carded.

Prepared infusion solutions
Chemical and physical in use stability has been demonstrat-
ed in Sodium Chloride Intravenous Infusion BP for up to  
24 hours at 30°C and in other common infusion fluids for up 
to 8 hours (See Instructions for use / handling).
From a microbiological point of view, the product should be 
used immediately. If not used immediately, in-use storage 
times and conditions prior to use are the responsibility of 
the user and would normally not be longer than 24 hours at 
2°C to 8°C, unless dilution has taken place in controlled and 
validated aseptic conditions.

SPECIAL PRECAUTIONS FOR STORAGE
Store at 2-8°C. Do not freeze.
Keep the container in the outer carton.
Keep out of reach of children.
Jauhi daripada kanak-kanak.

DATE OF REVISION OF THE TEXT
01/2018

PHARMACOLOGICAL AND TOXICOLOGICAL PROP-
ERTIES AND INFORMATION ABOUT THE PHARMA-
COKINETICS AND BIOAVAILABILITY 

Pharmacodynamic properties
Pharmaco-therapeutic group: peripheral neuromuscular 
blocking agent (quarternary ammonium base) / ATC code: 
M03A C04.
Atracurium besilate is a non-depolarising muscle relaxant 
with medium duration of action.
The active ingredient, atracurium besilate, interacts spe-
cifically with neurophysiological processes at the motor 
end-plate by competitively displacing acetylcholine from its 
receptor sites.
As a result of end-plate occupation by atracurium besilate, 
further depolarisation is inhibited. Subsequently, skeletal 
muscles are paralysed since stimulation by motoric nerves 
cannot be transmitted to the muscles.
Through inhibition of acetylcholine degradation by means 
of cholinesterase inhibitors, e.g. neostigmine or edrophoni-
um, an increase of acetylcholine concentration is achieve at 
all cholinergic synapses. The balance between atracurium 
besilate (antagonist) and acetylcholine (agonist) is shifted 
in favour of the latter. As a result, stimulation of the muscle 
can reoccur.

Toxicological properties
a) Acute toxicity
See Posology and method of administration

b) Chronic toxicity
See Undesirable effects

c) Mutagenic and carcinogenic potential
Genotoxicity
Atracurium besilate was not mutagenic in bacteria and in  
myeloid cells of rats. In vitro, minor mutagenic activity in 
mammalian cells was observed only in cytotoxic concen-
trations.
Carcinogenicity
Carcinogenicity studies have not been performed.

d) Reproduction toxicity
From the results of animal experiments, it appears that atra-
curium besilate has no significant effect on embryonic de-
velopment. Studies of the effects on the foetal development 
phase were not carried out.
Fertility studies were not carried out.

Pharmacokinetic properties
The onset and duration of effect of atracurium besilate are 
dose-dependent.
In man, following the administration of 0.3 mg atracurium 
besilate/kg, plasma concentrations of 3 mcg/ml were mea-
sured after 3 minutes.
Atracurium besilate is inactivated by:
1) Hofmann elimination, a non-enzymatic process which

occurs at physiological pH and temperature,
2) ester hydrolysis catalysed by non-specific esterases.
Variations in the blood pH and body temperature in patients 
within the physiological range will not significantly alter the 
duration of action of atracurium besilate.
Tests with plasma from patients with low levels of pseu-
do-cholinesterase show that the inactivation of atracurium 
besilate proceeds unaffected.
Plasma protein binding
The plasma protein binding of atracurium besilate is about 
82%. Plasma proteins neither influence the rate nor the 
mode of atracurium besilate catabolism.
Elimination
Elimination half-life for atracurium besilate is 20 to 30 mi-
nutes. As the termination of the neuromuscular blocking ac-
tion of atracurium besilate is not dependent on its hepatic or 
renal metabolism or excretion, its duration of action, there-
fore, is unlikely to be affected by impaired renal, hepatic or 
circulatory function.
When given to laboratory animals, cerebral excitatory ef-
fects have been associated with a metabolite of atracurium 
besilate, laudanosine. Although seizures have been ob-
served in patients in ICUs who were receiving atracurium 
besilate, they were not attributed in any case to laudano-
sine or to atracurium besilate, even after weeks of contin-
uous infusion.
The metabolites are present at higher concentrations in 
intensive-care patients with limited renal and/or hepatic 
function. However, these metabolites have no effect on the 
muscle-relaxant action.

KEEP MEDICINES OUT OF REACH OF CHILDREN!
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