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0.	D.SP.NO.
34897

1.	NAME OF THE MEDICINAL PRODUCT
Melatonin "ACE Pharmaceuticals"

2.	QUALITATIVE AND QUANTITATIVE COMPOSITION
Each tablet contains 1 mg, 3 mg or 5 mg melatonin.

Excipient with known effect
Melatonin "ACE Pharmaceuticals" 3 mg contains 0,2 mg sunset yellow aluminium lake (E110) per tablet.

For the full list of excipients, see section 6.1.

3.	PHARMACEUTICAL FORM
Melatonin "ACE Pharmaceuticals" tablets are round with a diameter of 6 mm.

Melatonin "ACE Pharmaceuticals" 1 mg is white and has the inscription “MEL 1”.
Melatonin "ACE Pharmaceuticals" 3 mg is orange and has the inscription “MEL 3”.
Melatonin "ACE Pharmaceuticals" 5 mg is blue and has the inscription “MEL 5”.


4.	CLINICAL PARTICULARS

4.1	Therapeutic indications
Melatonin "ACE Pharmaceuticals" 1 mg, 3 mg and 5 mg are indicated for the short-term treatment of jet lag in adults.

4.2	Posology and method of administration

Posology
The recommended dose is 1 to 5 mg for a maximum of five days.
The dose should be taken at the local bedtime from the day of arrival at the destination.

Due to the potential for incorrectly timed intake of melatonin to have no effect, or an adverse effect, on re-synchronisation following jet lag, Melatonin "ACE Pharmaceuticals" should not be taken before 20:00 hr or after 04:00 hr at destination.

Use Melatonin "ACE Pharmaceuticals" tablets for the shortest time possible at the dosage that most effectively relieves the symptoms.

Paediatric patients
The safety and efficacy of melatonin in children in the treatment of jet lag has not been established.
Melatonin "ACE Pharmaceuticals" should not be used for children or adolescents for the indication jet-lag. 

Elderly
Since the pharmacokinetics of melatonin (immediate release) are generally similar in young adults and the elderly, there is no specific dosage recommendation for the elderly (see section 5.2).

Renal impairment                                                                                                                                                                    The effect of any stage of renal impairment on melatonin pharmacokinetics has not been studied. Caution should be used when melatonin is administered to patients with renal impairment

Hepatic impairment
There are no clinical data on the use of Melatonin "ACE Pharmaceuticals" in patients with liver disfunction. However, the literature shows that patients with cirrhosis of the liver may have increased endogenous blood plasma melatonin levels. This is why the use of Melatonin "ACE Pharmaceuticals" tablets is not recommended for patients with moderate to severe liver dysfunction. 

Method of administration 
Melatonin "ACE Pharmaceuticals" tablets are administered orally and can be taken with or without food. The tablets can be taken with water. Food may increase the plasma concentrations of melatonin in humans (see section 5.2). Taking melatonin with foods that are high in carbohydrates may affect blood sugar regulation for several hours. It is advisable not to eat anything for 2 hours before and 2 hours after taking Melatonin "ACE Pharmaceuticals" ; ideally, individuals with significantly impaired glucose tolerance or diabetes should wait at least 3 hours after a meal.

4.3	Contraindications
Hypersensitivity to the active substance(s) or to any of the excipients listed in section 6.1. 

4.4	Special warnings and precautions for use

Epilepsy
There have been occasional reports of increased epileptic seizures during the use of melatonin. Patients with epilepsy should therefore be careful when using melatonin.



Immunological diseases
Endogenous melatonin can stimulate the immune system. A few reports mention exacerbation of autoimmune disease in patients who use melatonin. The use of Melatonin "ACE Pharmaceuticals" is not recommended in patients with autoimmune disease. 

Diabetes
Limited data suggest that taking melatonin right before or after a high-carbohydrate meal may disrupt blood sugar regulation for several hours. Melatonin "ACE Pharmaceuticals" should be take at least 2 hours before or at least 2 hours after a meal; ideally, individuals with significantly impaired glucose tolerance or diabetes should wait at least 3 hours after a meal.

Melatonin "ACE Pharmaceuticals" contains sunset yellow and sodium
Melatonin "ACE Pharmaceuticals" 3 mg tablet contains 0.2 mg sunset yellow aluminium lake (E110) per tablet. Sunset yellow may cause allergic reactions.

This medicinal product contains less than 1 mmol sodium (23 mg) per tablet, that is to say essentially ‘sodium‑free’.

4.5	Interaction with other medicinal products and other forms of interaction

Pharmacokinetic interactions
Melatonin is primarily metabolized via CYP1A enzymes. Interactions between melatonin and other active 
substances affecting CYP1A enzymes are therefore possible.

CYP1A2 inhibitors 
CYP1A2 inhibitor fluvoxamine considerably increased the melatonin plasma concentration (17-fold higher AUC and 12-fold higher Cmax). Concomitant treatment of melatonin with strong CYP1A2 inhibitors e.g. fluvoxamine, ciprofloxacin, 5-or 8-methoxypsoralen should be avoided. 

Estrogens have been shown to increase melatonin concentrations by inhibiting CYP1A1 and CYP1A2 (a 4 -5-fold increase in melatonin concentration during simultaneous use with combined hormonal contraception). 
Caution should be exercised in patients concomitantly treated with moderate CYP1A2 inhibitors e.g. estrogens and propanol.

Caffeine is a CYP1A2 substrate. Caffeine has been shown to increase serum concentrations of orally administered melatonin (2.2 times higher AUC and 2.4 times higher Cmax).

Caution should be exercised in patients who take cimetidine, as this product increases plasma melatonin levels by inhibiting its metabolism by CYP1A. CYP1A2 inhibitors, such a quinolones (ciprofloxacin and norfloxacin), may cause increased exposure to melatonin.

CYP1A2 inducers 
CYP1A2 inducers may decrease the plasma concentrations of melatonin. Dose adjustment of melatonin may be required in concomitant treatment with the following CYP1A2 inducers: carbamazepine, phenytoin, rifampicin, omeprazole and cigarette smoking (halved exposure compared with 7 days of smoking abstinence). CYP1A2 inductors, such as carbamazepine, rifampicin, and smoking, may reduce melatonin plasma concentrations.

Pharmacodynamic interactions
Adrenergic agonists/antagonists, opiate agonists/antagonists, antidepressants, prostaglandin inhibitors, tryptophan and alcohol affect the endogenous secretion of melatonin in the pineal gland, but do not affect the metabolism of melatonin. It is not known if these interactions are of clinical significance. 

Alcohol
Alcohol should not be used concomitantly with melatonin since this combination may reduce the effect of melatonin on sleep. 

Nifedipine
Melatonin may reduce the hypotensive effect of nifedipine. Caution must be exercised during concomitant use with melatonin and dose adjustment of nifedipine may be needed. As it is not known if this is a class effect, caution should be exercised when combining melatonin and other calcium antagonists.

Anticoagulants
It has been reported in case reports that concomitant use of melatonin and vitamin K antagonists such as warfarin can lead to either increased or decreased prothrombin levels, and a study has shown decreased levels of factor VIII and fibrinogen. The combination of warfarin and direct-acting anticoagulants (e.g. dabigatran, rivaroxaban, apixaban, edoxaban) with melatonin may require dose adjustment of the anticoagulant products and should be avoided.

Benzodiazepine-like hypnotics
Melatonin may enhance the sedative effect of benzodiazepines (e.g. midazolam, temazepam) and non-benzodiazepine hypnotics (e.g. zaleplon, zolpidem, zopiclone). The use of melatonin in combination with these drugs is not recommended. 

NSAIDs 
Prostaglandin synthesis inhibitors (NSAIDs) such as acetylsalicylic acid and ibuprofen may suppress endogenous melatonin levels when taken in the evening. If possible, administration of NSAIDs should be avoided in the evening. 

Beta-blockers 
Beta-blockers may suppress the release of endogenous melatonin and should therefore be administered in the morning.

4.6	Fertility, pregnancy and lactation

Pregnancy
There are no data for the treatment of pregnant women with melatonin. Animal studies are incomplete regarding the effects on pregnancy, embryonic/fetal development, labour and postnatal development (see section 5.3). Exogenous melatonin readily crosses the human placenta. Considering the lack of clinical data, treatment with Melatonin "ACE Pharmaceuticals" is not recommended during pregnancy or in women of childbearing potential who are not using contraceptives.

Breastfeeding
Data from animal studies indicate maternal transfer of melatonin to the fetus via the placenta or in milk. Endogenous melatonin has also been measured in breast milk from breast-feeding women, and therefore exogenous melatonin is most likely also excreted in human milk. 

Melatonin is therefore not recommended to breast-feeding women.

Fertility
High doses of melatonin impaired male and female fertility in animals. The relevance of these data for human fertility is unknown.


4.7	Effects on ability to drive and use machines
Traffic warning.
Melatonin may cause drowsiness and may therefore affect the ability to drive and use machines. The appropriate level of caution is therefore advised in those situations when using melatonin.

4.8	Undesirable effects

Summary of the safety profile
No clinical studies have been performed with Melatonin "ACE Pharmaceuticals". Studies with short-term use of melatonin to treat jet lag and the scientific literature indicate that the most frequently reported adverse reactions are headaches, dizziness/disorientation, and drowsiness/sleepiness. However, in placebo-controlled studies on the safety of melatonin these adverse reactions were not reported more often than they were by controls who were not treated with melatonin.

No very common side effects have been reported.

Adverse reactions in adults are listed according to MedDRA system organ class and presented within each frequency category according to decreasing severity, with use of the following categories: Very common (≥ 1/10); common (≥ 1/100, < 1/10); uncommon (≥ 1/1,000, 1/100); rare (≥ 1/10,000 ≤ 1/1,000), very rare (< 1/10,000); not known (cannot be estimated from the available data).

	System organ class
	Frequency
	Undesirable effect

	Blood and lymphatic system disorders
	Rare
	Leukopenia, thrombocytopenia

	Cardiac disorders
	Rare
	Palpitations

	Eye disorders
	Rare
	Visual acuity reduced, vision blurred, lacrimation increased

	Gastrointestinal disorders

	Uncommon
	Abdominal pain, upper abdominal pain, dyspepsia, mouth ulceration, dry mouth, nausea

	
	Rare
	Vomiting, flatulence, salivary hypersecretion, halitosis, abdominal discomfort, gastric disorder, gastritis
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	Rare
	Fatigue, pain

	Immune system disorders
	Not known
	Hypersensitivity reaction

	Investigations
	Uncommon
	Weight increase

	
	Rare
	Blood electrolytes abnormal

	Metabolism and nutrition disorders
	Rare

	Hypertriglyceridemia, 
hypocalcaemia

	
	Not known

	Hyperglycaemia 

	Musculoskeletal and connective tissue disorders
	Rare

	Arthritis, muscle spasms 

	Nervous system disorders
	Common
	Headache, somnolence

	
	Uncommon 
	Lethargy, dizziness

	
	Rare

	Syncope, memory impairment, restless legs syndrome, paresthesia

	Psychiatric disorders
	Uncommon
	Irritability, nervousness, restlessness, insomnia, abnormal dreams, nightmares, anxiety

	
	Rare

	Altered mood, aggression, disorientation, libido increased

	Renal and urinary disorders
	Uncommon
	Glycosuria, proteinuria

	
	Rare
	Polyuria, haematuria

	Reproductive system and breast disorders
	Rare
	Priapism, prostatitis

	
	Not known
	Galactorrhoea

	Skin and subcutaneous tissue disorders
	Uncommon
	Pruritus, rash, dry skin

	
	Rare
	Nail disorders

	
	Not known

	Oedema oral, oedema tongue

	Vascular disorders
	Uncommon
	Hypertension

	
	Rare
	Hot flushes



Reporting of suspected adverse reactions
Reporting suspected adverse reactions after authorisation of the medicinal product is important. It allows continued monitoring of the benefit/risk balance of the medicinal product. Healthcare professionals are asked to report any suspected adverse reactions via:
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4.9	Overdose
Drowsiness, headache, dizziness, and nausea are the most commonly reported signs and symptoms of overdose with oral melatonin. 

Daily doses of 300 mg in up to 2 years have been reported in the literature, without any clinically significant adverse reactions. 

After doses of 3.0-6.6 grams for several weeks somnolence, stomach cramps, diarrhoea or migraine headaches were reported. Clearance of the active substance is expected within 12 hours of ingestion. General supportive measures should be employed.  

4.10	Legal status
A


5.	PHARMACOLOGICAL PROPERTIES

5.1	Pharmacodynamic properties	
Pharmacotherapeutic group: Psycholeptics, melatonin receptor agonists, ATC code: N05CH01.

Melatonin is a hormone and an antioxidant. Melatonin is produced and excreted by the pineal gland, and production is influenced by light. Melatonin excretion/melatonin plasma levels increase shortly after dusk, peak between 2:00 and 4:00 a.m., and revert to their low daytime levels by the time it gets light. Melatonin is involved in synchronisation of the circadian rhythm with the daily day-night cycle.

Mechanism of action
Melatonin binds to MT1, MT2 and MT3 receptors. These receptors (in particular MT1 and MT2) are involved in regulating our sleep rhythm and general circadian rhythm. The receptors are found in many tissues, with high expression in the brain.

Pharmacodynamic effects
Melatonin has a hypnotic / sedative effect and increases propensity for sleep. Melatonin administered earlier or later than the nocturnal peak in melatonin secretion can, respectively, advance or delay the circadian rhythmicity of melatonin secretion. Administration of melatonin at bedtime (between 22:00 and 24:00 hr) at destination following rapid transmeridian travel (aircraft flight) hastens resynchronisation of circadian rhythmicity from 'departure time' to 'destination time', and ameliorates the collection of symptoms known as jet lag that are a consequence of such de-synchronisation.


Clinical efficacy and safety
Typical symptoms of jet lag are sleep disturbances and daytime tiredness and fatigue, though mild cognitive impairment, irritability, and gastrointestinal disturbances may also occur. Jet lag is worse the more time-zones crossed, and is typically worse following eastward travel. Eight of ten clinical trials found that melatonin, taken close to the target bedtime at the destination (10 pm to midnight), decreased jet lag from flights crossing five or more time zones. The benefit is likely to be greater the more time zones are crossed, and less for westward flights. Daily doses of melatonin between 0.5 and 5 mg are similarly effective, except that people fall asleep faster and sleep better after 5 mg than 0.5 mg. 

Clinical trials have found melatonin to reduce patient-assessed overall symptoms of jet lag by ~44%, and to shorten the duration of jet lag. In 2 studies of flights over 12 time-zones melatonin effectively reduced the duration of jet lag by ~33%. Due to the potential for incorrectly timed intake of melatonin to have no effect, or to cause an adverse effect, on re-synchronisation of circadian rhythmicity/jet lag, melatonin should not be taken before 20:00 hr or after 04:00 hr at destination.

Transient drowsiness/sedation, headache and dizziness/disorientation were reported; these same adverse reactions, plus nausea, are those typically associated with short-term use of melatonin in reviews of the safety of melatonin in humans.

Paediatric population
The efficacy of melatonin for jet lag in children aged 0-18 years has not been established. Melatonin "ACE Pharmaceuticals" should not be used in children and adolescents aged 0-18 years.

5.2	Pharmacokinetic properties	

Absorption
The bioavailability of melatonin is very low, on average between 3% and 33%, and there is a wide range of individual variation. Orally administered melatonin is almost fully absorbed, but its first-pass metabolism in the liver results in lower bioavailability. Maximum plasma levels after oral intake are reached after approximately 15 to 90 minutes (Tmax). There are only limited data on the effect of the intake of food at or around the time of melatonin intake on pharmacokinetics. However, these data do suggest that concomitant intake of food may increase absorption by a factor of almost 2.

Distribution
The protein-binding rate of melatonin is about 50-60%. Melatonin binds primarily to albumin, but also to alpha 1-acid glycoprotein. Melatonin is distributed quickly from plasma to and through most tissues and organs, and it easily passes the blood-brain barrier and placenta.

Biotransformation
Melatonin is metabolised in the liver via the cytochrome P450 system (CYP 1A). Its main metabolite is 6-hydroxymelatonin, which is conjugated to the sulfate conjugate 6‑sulfatoxymelatonin (~90%) and glucuronide (~10%). These metabolites are primarily eliminated in urine.

Elimination
The plasma elimination half-life (T½) is ~ 45 minutes (normal range ~ 30-60 minutes) in healthy adults, with a clearance between 40 and 90 L/h. Melatonin metabolites are primarily eliminated in urine, ~ 90% as sulfate and glucuronide conjugates of 6-hydroxymelatonin. Less than 1% of the melatonin dose is eliminated in the urine unchanged.

Linearity/nonlinearity
Dose-proportional pharmacokinetics have been demonstrated for oral dosages between 1 mg and10 mg.

Special patient populations

Elderly
The endogenous plasma concentration of melatonin at night is lower in the elderly than in young adults. Limited data on melatonin plasma concentrations after intake of immediate-release melatonin do not show significant differences between young adults and the elderly. 
Generally speaking, the pharmacokinetics of melatonin may be different in the elderly due to age-related changes in liver and kidney clearance and changes in body composition (fat, water). 

Hepatic impairment
Limited data show clear elevation of endogenous melatonin blood levels during the day in patients with cirrhosis of the liver, probably due to reduced clearance (metabolism) of melatonin. A small study showed that the t½ of exogenous serum melatonin was twice as high in cirrhosis patients as in the control group. Since the liver is the primary metabolism site for melatonin, liver failure is likely to lead to increased exposure to exogenous melatonin.

Renal impairment
There are no known data on the renal clearance of melatonin in patients with kidney failure. However, since melatonin is eliminated primarily as metabolites via urine, it is likely that metabolite plasma concentrations of melatonin will be higher in patients with more advanced kidney failure.

Pharmacokinetic/pharmacodynamic relationship(s)
A physiological dosage of exogenously administered melatonin will shift the circadian rhythm in accordance with a phase-response curve. The circadian rhythm will slow down with administration in the morning and accelerate with administration in the evening.

5.3	Preclinical safety data
Non-clinical data reveal no special hazard for humans based on conventional studies of safety pharmacology, acute toxicity, repeated dose toxicity, genotoxicity, and carcinogenic potential.

The data regarding reproductive toxicology is limited. 

Delayed sexual maturation was observed in male and female descendants of rats and hamsters after exposure to melatonin during pregnancy and post partum. These data show that exogenous melatonin passes the placenta and is excreted in breast milk, and that it may affect ontogeny and activation of the hypothalamic–pituitary–gonadal axis. Since rats and hamsters are seasonal breeders, the implications of these findings for humans are not clear.

There are no safety studies on juvenile animals.


6.	PHARMACEUTICAL PARTICULARS

6.1	List of excipients
Microcrystalline cellulose (PH102) (E460)
Sodium starch glycolate
Silicon dioxide (E551)
Magnesium stearate (E470b)

Melatonin "ACE Pharmaceuticals" 3 mg also contains
sunset yellow aluminium lake (E110) 



Melatonin "ACE Pharmaceuticals" 5 mg also contains
indigo carmine aluminium lake (E132)

6.2	Incompatibilities
Not applicable. 

6.3	Shelf life
3 years.

6.4	Special precautions for storage
Store below 30 °C.

6.5	Nature and contents of container
Transparent PVC-PE-PVdC aluminium blister pack.

Pack sizes
30 tablets (3 blister strips with 10 tablets per strip)

6.6	Special precautions for disposal and other handling
No special requirements for disposal.

Any unused medicinal product or waste material should be disposed of in accordance with local requirements. 

7.	MARKETING AUTHORISATION HOLDER
ACE Pharmaceuticals BV
Schepenveld 41
3891 ZK Zeewolde
Holland

8.	MARKETING AUTHORISATION NUMBER(S)
1 mg:	75116
3 mg:	75117
5 mg:	75118

9.	DATE OF FIRST AUTHORISATION
15 September 2026

10.	DATE OF REVISION OF THE TEXT
-
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