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Abstract: Exogenous melatonin, a nutraceutical for maintaining a healthy sleep-wake cycle and managing sleep 

disorders, requires large, repeated doses due to low bioavailability and short half-life. This necessitates the 

development of a sustained-release formulation with a longer half-life and sustained plasma concentration. 

Therefore, exogenous novel 5 mg sustained-release melatonin capsules (Melatonin-SR, test product) were 

formulated. This open-label cross-over study compared the pharmacokinetics (maximum concentration [Cmax], 

time to reach Cmax [Tmax], area under the curve [AUC] and elimination half-life [t1/2]) and safety of Melatonin-SR 

with 5 mg immediate-release melatonin capsules (Melatonin-IR, reference product) after single-dose oral 

administration in healthy fasting adults. Sixteen participants (aged 18-45 years) were randomized (1:1) to 

receive either Melatonin-SR or Melatonin-IR in two periods with a 7-day washout period. Melatonin-SR 

reported lower Cmax (11446.87 pg/mL) compared to Melatonin-IR (22786.30 pg/mL). The mean Tmax of 

Melatonin-SR and Melatonin-IR was 1.26 h and 0.87 h, respectively. The mean t1/2 of Melatonin-SR (5.10 h) was 

prolonged by five-fold compared to Melatonin-IR (1.01 h). One adverse event (vomiting) was reported 

following administration of the Melatonin-IR. Melatonin-SR resulted in higher and sustained plasma 

melatonin concentrations for an extended period and was well-tolerated. Hence, Melatonin-SR may be a 

promising nutraceutical for maintaining healthy sleep.  
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1. Introduction 

Sound sleep is crucial for maintaining health in humans. Sleep disturbances (acute) or sleep 

disorders (chronic) may predispose the individual to the development and progression of major 

illnesses, and neural changes such as depression and low mood [1]. Sleep disruptions impact 

continuity, quality, and quantity of sleep and can lead to stress responsivity, somatic pain, reduced 

quality of life, emotional distress and mood disorders, and cognitive, memory, and performance 

deficits; over a prolonged period of time, these can contribute to medical issues such as hypertension, 

dyslipidemia, cardiovascular disease, weight-related issues, metabolic syndrome, type 2 diabetes 

mellitus, and colorectal cancer [2–6].  

Insomnia, a chronic sleep disorder, is characterized by persistent difficulty encountered in either 

the induction or maintenance of sleep for at least one month [7]. Recent evidence from the United 

States of America indicates that approximately 13% of older adults had frequent insomnia and 18.1% 

had poor-quality sleep [8]. Moreover, according to the National Center for Health Statistics report for 

2020, overall 14.5% of adults had trouble falling asleep and 17.8% of adults had trouble staying asleep 

[9]. In the United Kingdom, around 34% of children (aged 7-16 years) and 64% of young people (aged 

17-23 years) had a sleep problem three or more times over the previous seven nights [10]. Prevalence 
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of insomnia is also estimated by various studies conducted on Asian populations. A cross-sectional 

study from India reported a 33% of individuals having insomnia [11]. 

The role of melatonin (N-acetyl-5-methoxytryptamine, a chronobiotic hormone produced by the 

pineal gland) in sleep regulation and maintaining the sleep-wake cycle is well established. It 

primarily influences the body's internal circadian rhythm through interaction with the 

suprachiasmatic nucleus, which is the central circadian pacemaker, to align bodily functions with the 

light/dark cycle of the surrounding environment [12]. Being considered a crucial endogenous 

synchronizer of the human biological clock, external melatonin is widely used in the management of 

insomnia and other sleep disorders, jet lag, and shift work normalization.  

Several studies have reported varied pharmacokinetic profiles of melatonin. Following oral 

administration, melatonin is rapidly metabolized through the first-pass hepatic metabolic processes 

such as hydroxylation and conjugation and is eliminated from the body through urine [13]. After oral 

administration, its time to reach Cmax (Tmax) has been reported to be approximately 50 min, while the 

elimination half-life (t½) was about 45 min. The bioavailability of melatonin ranges from 9% to 33% 

following oral administration [14]. Melatonin shows variations in its overall pharmacokinetic 

behavior in terms of absorption, metabolism, and elimination. Many factors such as age, caffeine 

consumption, smoking habits, oral contraceptive use, feeding pa�erns in lactating mothers, and 

coadministration of drugs have been reported to have an impact on melatonin pharmacokinetics [15–

17]. 

Despite being an effective ingredient for restoring a healthy sleeping cycle, melatonin’s short 

elimination half-life combined with a high degree of variability in pharmacokinetic parameters 

highlights the need for modified release formulations that offer continuous release of active 

compounds over a longer time period. Thus, novel sustained-release formulations of melatonin are 

required that can release a certain amount of the active compounds (up to 50%) immediately, thereby 

mimicking the endogenous melatonin profile, followed by a continuous and gradual release for a 

prolonged time to avoid the peak and trough effect, which normally occurs with exogenous products 

having immediate-release profile. Such sustained-release formulations are expected to provide 

elevated plasma melatonin levels for a longer duration of time, thus allowing it to exert its action for 

a longer duration and thus facilitating healthy sleep. 

MelotimeTM, a nutraceutical supplement, was formulated as 5 mg sustained-release capsules of 

melatonin (Melatonin-SR, test product) to provide a uniform release and maintenance of melatonin 

levels in plasma during the sleep period of 8 h with a gradual tapering down effect without causing 

spillover of sleep during the waking hours. The present study aimed to compare the pharmacokinetic 

profile and the safety and tolerability of Melatonin-SR capsules with immediate-release 5 mg 

melatonin (Melatonin-IR, reference product) capsules after single-dose oral administration in healthy 

adults under fasting condition. 

2. Materials and Methods 

2.1. Study Design 

This was an open-label, balanced, randomized, single-dose, two-treatment, two-sequence, two-

period, two-way cross-over, oral comparative pharmacokinetic study conducted in healthy adults 

under fasting condition at Spinos Life Science and Research Private Limited, Tamil Nadu, India, from 

Aug 28, 2022 to Sept 7, 2022. 

2.2. Study Population Eligibility 

Participants aged between 18 and 45 years with body mass index (BMI) ranging between 18.50 

to 29.99 kg/m2; with no evidence of underlying disease during screening as documented by laboratory 

screening values (which were within normal limits as per the physician’s or principal investigator’s 

discretion); considered healthy based on the medical history, physical examination (including but not 

be limited to an evaluation of the cardiovascular, gastrointestinal, respiratory, musculoskeletal and 

central nervous systems, gynecological examination and breast examination for women), vital sign 

assessments, 12-lead electrocardiogram (ECG) and chest x-ray; who were nonsmokers or ex-smokers 
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(defined as one who completely stopped smoking for at least past three months of study initiation); 

and willing to comply with all the requirements of the study protocol and those instructed by the 

study personnel were included in this study. Participants having an allergy to melatonin, a history of 

any pre-existing disease (which might compromise the hemopoietic, gastrointestinal, renal, hepatic, 

cardiovascular, musculoskeletal, respiratory, central nervous system or any other body system), 

presence of diabetes mellitus, psychiatric disorders, renal or hepatic impairment, history of alcohol 

addiction or abuse, regular consumption of caffeine and xanthine products, or having used tobacco 

containing products for at least a day prior to study were excluded. Additional exclusion criteria 

included the use of any prescription medications/ any hormonal agent 14 days prior to study, use of 

any over the counter medicinal products 7 days prior to study, use of hormone replacement therapy 

6 months prior to the study, donation of blood within 90 days prior to study, unusual diet, a positive 

result of a urine test for drug abuse, a positive test for alcohol, pregnant or breastfeeding women, or 

a history of difficulty in swallowing. Grapefruit and its juice and poppy-containing foods were 

restricted 48 h prior to and during the study period. 

2.3. Study Procedure 

After ge�ing the informed consent from the participants, the screening evaluations were 

performed to determine the eligibility of participants within 21 days before the check-in period 1. The 

participants were housed at the clinical facility for at least 36.00 h pre-dose to 24.00 h post-dose for 

period 1 and period 2. Both the periods were separated by a 7-day washout period. The total study 

duration was 11 days. 

The test product was Melatonin-SR capsules containing 5 mg melatonin (Nutriventia Limited, 

Mumbai, Maharashtra, India), and the reference product was Melatonin-IR capsules containing 5 mg 

melatonin (Huanggang Saikang Pharmaceutical Co., Ltd, Huanggang City, Hubei, China). Both 

products were administered to the participants following a randomization schedule (using block 

randomization method with block size of 4) created using R software, version 4.0.4 (Auckland, New 

Zealand) (by an independent statistician). During each period, in the morning between 8:00 am to 

8:14 am, the participants received Melatonin-SR or Melatonin-IR after overnight fasting of at least 10 

h. As per the randomization schedule, the single oral dose of Melatonin-SR or Melatonin-IR was 

administered along with 240 mL of drinking water to the participants in an upright si�ing position 

(under the supervision of the trained study personnel) and participants were instructed to remain in 

the same position for four hours post-dosing. Participants were not allowed to lie down during the 

restriction period. Thereafter, participants were allowed to move freely during the remaining part of 

the study. However, they were not allowed to be engaged in any kind of strenuous activity during 

the study period. Drinking water was allowed to be consumed ad libitum during the study period 

except for restricting for 1 h pre-dose and 1 h post-dose. Standardized meals were provided at -34.00, 

-24.00, -20.00, -16.00 and -12.00 h of each period pre-dose and at 4.00, 8.00, and 12.00 h after dosing. 

Standardized lighting conditions were maintained in the clinical phase unit to suppress the 

production of endogenous melatonin. This standardization included housing the participants in a 

windowless room on the dosing day and was maintained throughout the entire blood sampling 

period in both the treatment periods with all light readings between 500 to 600 Lux. Light levels were 

measured four times in a day on both the study periods (7:00 to 8:00 am, 12:00 noon to 1:00 pm, 5:00 

to 6:00 pm and 11:00 pm to 12:00 midnight) using Luxmeter, horizontal plane at participants eye level 

[18]. 

2.4. Bioanlytical Procedure 

A total of 20 blood samples were collected from each participant at the following time points, 

00.00 h (6 mL; pre-dose blood sample, within 60 minutes prior to dosing), 00.25, 00.50, 00.75, 01.00, 

01.33, 01.67, 02.00, 02.33, 02.67, 03.00, 04.00, 05.00, 06.00, 07.00, 08.00, 10.00, 12.00, 14.00, and 24.00 h 

(5 mL, post-dose blood sample). All blood samples were collected in pre-labelled tubes filled with 

anticoagulant (dipotassium ethylenediaminetetraacetic acid [K2EDTA]) and centrifuged at 3800 rpm 

for 10 min at 4°C (Centrifuge 5804 R) within 30 min of the collection of samples (at each collection 
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time-point) to separate the plasma. The plasma samples were transferred to pre-labelled 

polypropylene tubes into two aliquots (approximately 1.2 mL in the first aliquot [Aliquot-1] and 

remaining plasma in the second aliquot [Aliquot-2]) and stored in a freezer at a temperature of -

30±10°C for interim storage at the clinical site and then transferred to analytical site after the 

completion of clinical phase for bioanalytical study. 

A sensitive and selective quantification method was used to quantify melatonin concentration 

in plasma by using ultra-high performance liquid chromatography-mass spectroscopy (UHPLC-

MS/MS) in the bioanalytical facility of Spinos Life Science and Research Pvt. Ltd., Coimbatore, India. 

Plasma concentrations of melatonin over the concentration range 201.30 to 200629.90 pg/mL were 

estimated quantitatively using optimized and validated LC-MS/MS method. Melatonin D4 was used 

as an internal standard. The reference standards melatonin (99.34% purity) and melatonin D4 (99.45% 

purity) were purchased from Vivan Life Sciences, Mumbai, India. Prior to use, melatonin standard 

was stored at 2-8 °C, and melatonin D4 standard was stored at -20°C. Melatonin and melatonin D4 

were selectively extracted from plasma sample by solid phase extraction technique. Melatonin and 

melatonin D4 were separated using Strata-X 33 µm (Phenomenex, Torrance, USA) Polymeric 

Reversed Phase cartridges. Chromatographic separation was achieved by reverse phase liquid 

chromatography on ZORBAX Eclipse XDB-C18 (4.6 mm x 100 mm, Agilent technologies, USA), 3.5 

µm column maintained at 45°C. Internal standard was added to all the samples except blank and the 

samples were then further analyzed for melatonin concentration using API 4000 LC-MS/MS system 

(AB Sciex, USA) detector, LC30AD (Shimadzu, Japan) pump, SIL30AC (Shimadzu, Japan) 

autosampler, CTO20AC (Shimadzu, Japan) column oven, and analyst software version 1.6.2 (AB 

Sciex, USA) data acquisition system. Details of quantitative analysis of melatonin are provided in the 

supplementary material. 

2.4.1. Calibration Curve 

Calibration curves of melatonin were constructed by spiking standard solutions in human blank 

plasma samples to obtain nine calibration standards at 201.60, 504.20, 4400.00, 8747.50, 17495.00, 

34990.10, 69980.20, 139960.30, and 199943.30 pg/mL. Calibration curves were analyzed individually 

using a least square-weighted linear regression (1/X2) and regression values (r2) were >0.98. Using an 

optimized method, the lower limit of quantification (LLOQ) observed for melatonin in human plasma 

was 201.30 pg/mL. 

2.4.2. Bioanalytical Method Validation 

The International Council for Harmonisation Bioanalytical Method Validation and Study 

Sample Analysis M10 (ICH M10) and the Bioanalytical Method Validation Guidance for Industry by 

the United States Food and Drug Administration (USFDA) were followed for the development of 

validation protocol of bioanalytical method [19,20]. Optimized method was validated for specificity, 

selectivity, sensitivity, precision, accuracy, and recovery and all the parameters were within the 

acceptance criteria. 

2.5. Pharmacokinetic Evaluations 

Primary pharmacokinetic parameters including Cmax, area under curve from time 0 to the last 

quantifiable time-point (AUC0-t), and area under curve from time 0 to infinity (AUC0-∞) and secondary 

pharmacokinetic parameters including Tmax, elimination rate constant (Kel), t½, and AUC_%Extrap_obs 

were determined for both products.  

2.6. Safety Assessment 

Safety assessment was measured by assessing the number of adverse events (AEs) reported for 

Melatonin-SR and Melatonin-IR. The participants were closely observed by study personnel for any 

AEs and serious adverse events (SAEs) during and after the completion of the study. The AEs were 

categorized based on their severity as mild, moderate, or severe. 
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2.7. Statistical Analysis 

Descriptive statistics (arithmetic mean, geometric mean, standard deviation [SD], coefficient of 

variation [CV], minimum, median, and maximum) for all parameters were calculated. The sample 

size for this study was determined referring to the guidelines of Central Drugs Standard Control 

Organization (CDSCO) which recommend including a minimum of 16 subjects in the bioavailability 

studies. The 90% confidence interval (CI) and the ratio of geometric least square means for the mean 

concentrations of melatonin present in both products was calculated for log-transformed parameters 

(Cmax, AUC0-t, and AUC0-∞). The log-transformed pharmacokinetic parameters were subjected to 

analysis of variance (ANOVA) test followed by Dunne�’s test (student’s t-test) to determine the 

statistical significance between two products at a significance level of 5%. A P-value < 0.05 was 

considered significant. Statistical analysis was performed using a non-compartmental model of SAS® 

software (SAS Institute Inc., USA) on Windows, version 9.4. 

3. Results 

3.1. Demographic Details 

Sixteen healthy participants (eight men and eight women) who met all the eligibility criteria 

were enrolled in the study (Figure 1). All the participants successfully completed the study and were 

administered Melatonin-SR and Melatonin-IR in both the study periods. Demographic details of 

study participants are summarized in Table 1. The mean (SD) age and mean (SD) BMI of the 

participants was 33.25 (4.45) years and 25.48 (3.46) kg/m2, respectively (Table 1).  

Table 1. Demographic characteristics of the participants. 

Characteristic Mean (SD) 
Coefficient of      

variance (%) 
Range 

Age (years) 33.25 (4.45) 13.38 26.00–40.00 

Height (cm) 162.60 (6.22) 3.83 153.00–173.70 

Weight (kg) 67.18 (8.48) 12.62 53.80–81.50 

BMI (kg/m2) 25.48 (3.46) 13.58 18.84–29.59 

N=16, male: 08, female: 08; BMI, body mass index; SD, standard deviation. 
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Figure 1. Disposition of the participants. 

3.2. Pharmacokinetic parameters  

Following oral administration, the mean (SD) Cmax of the test product (Melatonin-SR) was lower 

(11446.87 [7804.98] pg/mL) as compared to reference product (Melatonin-IR) (22786.30 [13772.70] 

pg/mL) (Table 2). 

Table 2. Comparison of primary pharmacokinetic parameters between test and reference products. 

Parameters 

Mean (SD) Geometric least square mean 

Test 

(T) 

Reference 

(R) 

Test 

(T) 

Reference 

(R) 

Ratio of 

T/R 
90% CI P-value 

Cmax 

(pg/mL) 

11446.87 

(7804.98) 

22786.30 

(13772.70) 
9681.86 19587.29 49.43 38.32–63.77 P < 0.05 

AUC0-t 

(h×pg/mL) 

30004.59 

(21291.97) 

43078.8322 

(35854.20) 
24065.72 33483.50 71.87 63.16–81.79 P < 0.05 

AUC0-∞ 

(h×pg/mL) 

35812.98 

(28295.06) a 

43539.37 

(37146.72) b 
24565.12 34464.67 71.28 61.41–82.73 P < 0.05 

a Five participants were excluded from the calculation of AUC0-∞ as the adjusted R-square value 

was less than 0.8. b One participant was excluded from the calculation of AUC0-∞ as the adjusted R-

square value was less than 0.8.AUC0-t, area under curve from time 0 to the last quantifiable time-

point; AUC0-∞, area under curve from time 0 to infinity; CI, confidence interval; Cmax, maximum drug 

concentration in plasma; Reference, Melatonin-IR 5 mg immediate-release melatonin capsules; SD, 

standard deviation; Test, Melatonin-SR 5 mg sustained-release melatonin capsules. 
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Analysis of secondary pharmacokinetic parameters is summarized in Table 3. The test product 

reported a higher mean Tmax as compared to the reference product (1.26 [0.59] h vs. 0.87 [0.42] h). The 

mean (SD) t1/2 of the reference product (1.01 [0.68] h) was lower compared to the test product (5.10 

[4.38] h) (Table 3). 

Table 3. Secondary pharmacokinetic parameters of test and reference products. 

Parameters Test (T) Reference (R) 

Tmax (h) 1.26 (0.59) 0.87 (0.42) 

Kel (1/h) 0.36 (0.33)a 0.84 (0.29)b 

t½ (h) 5.10 (4.38)a 1.01 (0.68)b 

AUC_%Extrap_obs (%) 7.66 (4.54)a 1.84 (1.26)b 

All values are presented as mean (SD) a Five participants were excluded from the calculation of Kel, 

t1/2, and AUC_%Extrap_obs as the adjusted R-square value was less than 0.8. b One participant was 

excluded from the calculation of Kel, t1/2, and AUC_%Extrap_obs as the adjusted R-square value was less 

than 0.8. Kel, elimination rate constant; Reference, Melatonin-IR 5 mg immediate-release melatonin 

capsules; SD, standard deviation; Test, Melatonin-SR 5 mg sustained-release melatonin capsules; 

Tmax, time to reach maximum concentration in plasma; t1/2, elimination half-life. 

Clear differences in the release profiles of both the melatonin products were observed. In the 

initial phase (0-4 h), plasma concentration of melatonin in the test product was lower as compared to 

that in the reference product. However, in the delayed phase (4-8 h), plasma concentration of 

melatonin in the test product was higher as compared to that in the reference product (1.39- to 3.14-

fold increase) for all time points until 8 h (Figure 2). 

 

Figure 2. Mean plasma concentration vs time curve for test and reference product from 0 to 8 h. 

3.3. Safety Assessment 

One AE of a single episode of vomiting was reported in one female participant during the study 

in period 1, at around 5 h after administration of the reference product (Melatonin-IR). This AE was 

mild and was considered as possibly related to the product. The participant had normal vitals, 

general and systematic examinations. The participant was followed-up for vital signs and physical 

and general clinical examinations until the next day. All the parameters were normal throughout the 
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observation period, and the AE was considered resolved by the principal investigator. No other AEs 

or SAEs were reported by any other participants. 

4. Discussion 

The present study evaluated the pharmacokinetic profile of Melatonin-SR versus Melatonin-IR 

in healthy adults under the fasting condition. The key observations of this pharmacokinetic study 

were lower Cmax, higher Tmax, and five-fold prolonged half-life of melatonin in the test product 

compared to that in the reference product. These results indicate the sustained-release 

pharmacokinetic profile of the test product Melatonin-SR. 

Various publications have reported the pharmacokinetic profile of melatonin [7,14,16,18,21–24]. 

A phase 3, randomized, cross-over study conducted on 12 healthy subjects under fasting condition 

showed a mean Cmax of 5766 pg/mL, mean Tmax of 60.3 min, and mean t1/2 of 65.0 min following 4 mg 

oral administration of melatonin [22]. In the present study, the test product Melatonin-SR showed 

higher Cmax, prolonged Tmax, and longer t1/2 as compared to these results. A pharmacokinetic profile 

of melatonin reported by Gooneratne et al. (2012) was similar to the present study. It was a 

randomized, double-blind, placebo-controlled study which included 27 patients with insomnia who 

received 4 mg oral sustained-release product of melatonin and reported a Tmax of 1.5 h, mean 

elimination half-life of 2.1 h, and mean Cmax of 3999 (700) pg/mL [21]. Further, in the present study, 

the sustained-release profile of the test product was evident by the higher plasma concentration in 

the delayed phase from 4 to 8 h as compared to the reference product. This may have implications in 

minimizing the dosing frequency of melatonin in participants with sleeping disorders [22,24]. 

The role of melatonin in the induction and maintenance of sleep is well documented. Patients 

with insomnia and other sleep disorders lack N-acetyltransferase; this enzyme is involved in the 

conversion of melatonin into the hypnotic derivative of melatonin, which helps induce and maintain 

sleep [25]. Melatonin plasma concentration ranges from 80 to 120 pg/mL in adults during nigh�ime, 

which is necessary to maintain sound sleep in humans [13]. In our study, the mean plasma 

concentration of melatonin following test product administration was maintained above the normal 

range in healthy adults. This indicated that the melatonin released through the test product remained 

in plasma for longer duration, which can help induce and maintain sound sleep for long hours in 

healthy adults. This can also be beneficial for adults with an abnormal sleep cycle, who are on shift 

work, and for those who are badly affected by jet lag. 

Delayed sleep-wake phase disorder is considered as the most common of the circadian rhythm 

sleep-wake disorders, which is an increasingly recognized and diagnosed group of sleep disorders. 

These disorders are primarily caused by external factors like jet lag or shift work. Melatonin 

formulations are widely used in these cases but not without limitations like quick clearance, low 

plasma concentration, shorter half-life, and shorter Tmax [26]. Consequently, these patients often face 

high pill burden to manage their symptoms. In our study, test product showed prolonged Tmax, longer 

half-life, and maintained a high level of plasma concentration for 8 h compared to reference product, 

which in turn can help in minimizing dosing frequency in these sleep disorders. In the Melatonin-IR 

group, we observed a decline in the plasma levels of melatonin after 0.75 h; however, in the 

melatonin-SR group, this decline was observed at later time point, i.e. after 1.33 h, which gradually 

continued up to 8 h. Although, this decrease in melatonin levels was observed in both groups, the 

rate at which melatonin levels declined in the Melatonin-SR group was slower than that of Melatonin-

IR group. In particular, in the delayed phase, i.e., after 4 h till 8 h, the plasma levels of melatonin in 

the Melatonin-SR group were 1.39- to 3.41-fold higher than the Melatonin-IR group. These 

observations indicate that the SR formulation provides a steady and slow release of melatonin 

throughout the 8-hour sleep period. Additionally, this gradual decline in plasma melatonin levels in 

the body would further help maintain consistent sleep throughout the night without compromising 

morning alertness [27]. Given the limitations of exogenous melatonin in IR formulations, such as 

short elimination half-life, which can disrupt sleep, the SR formulation offers a superior alternative. 

With its extended half-life, and continuous, gradual release of melatonin over a longer duration, the 
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SR formulation would be effective in facilitating a peaceful and longer sleep while maintaining a 

balanced sleep-wake cycle [13,14,26]. 

In our study, one participant reported an AE following the administration of the reference 

product; it was of mild severity, short-lived, and resolved on its own. Therefore, both the products 

were considered as well tolerated and safe for oral administration. Safety results of an open-label, 

two-way, crossover, randomized study, comparing continuous release and absorption melatonin 

(melatonin-CRA) (5 mg) vs. melatonin-IR (5 mg), reported treatment emergent AEs (including 

emesis, stomach cramps, nausea, and irritability) in patients who received melatonin-IR and no AEs 

in the melatonin-CRA group. These results are in line with the present study [18]. Furthermore, Foley 

and Steel in their systematic review (included 50 clinical studies) documented AEs associated with 

melatonin oral administration. The most common AEs were related to fatigue, mood, or psychomotor 

and neurocognitive performance which were generally short-lived and associated with day-time 

dosing [28]. 

Limitations of this study include a small sample size of 16 healthy participants and a single dose 

study. However, large-scale studies with multiple doses administered over multiple days or weeks 

on a larger participant pool from varied demographic backgrounds can help obtain a more real-world 

pharmacokinetic profile of the newly developed Melatonin-SR capsules. 

5. Conclusions 

Melatonin-SR capsules, on a single oral dose administration, elevated plasma melatonin levels 

and sustained them over an extended period (up to 8 h) as compared to immediate release product. 

Melatonin-SR was safe and well-tolerated. Thus, Melatonin-SR may be considered as a promising 

nutraceutical supplement for promoting and maintaining healthy sleep pa�erns, especially for adults 

grappling with erratic sleep cycles. 
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