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INTRODUCTION: What is melatonin?

A natural hormone produced by the pineal gland
(circadian rhythm) and signals the body when it's time to sleep. ("

Suppressed by light exposure,

especially blue light

STUDY RATIONALE

Immediate release is effective for delayed sleep onset, while modified
release systems are designed to provide better control of plasma
profiles.

Various formulation approaches, including multilayer tablets and
multiple-dose systems, often use different modify release polymers. @

Pulsatile or delayed-release formulations that deliver an initial dose for
sleep induction followed by delayed release may better mimic
endogenous melatonin secretion. ©)

Pharmacokinetics
Complete and well absorbed in GIT.

(R Extensive first pass metabolism.

. Metabolized to its inactive metabolite,
Metabolism

6-sulphatoxy-melatonin.

Half Life Short, 20 to 50 minutes
pKa  [1176 pg/mL (fasted), 1020 L (fed state)

0.75 hours (fasted state)
3 hours (fed state)

FORMULATION STUDIES

Tmax

Proposed formula- MUPS

Ingredient Function

Cellets 18/20 #
850 - 1000y ot

Melatonin 5.84 Active substance

%l capsule

Hydroxypropyl
methylcellulose (5 mPa.s)

2.33 Binder

Talc 2.92 Antistatic agent

Solvent System -

Ethanol: water (8:2) q.s. vent

Enteric Coa
Methacrylic

RPM

8,10, 15% w/w  Enteric coat

Ethanol: water (8:2) q.s. Solvent

Proposed formulas — sustained release tablets

20/ 30/ 40 Controlled release
polymer
77/ 6

% MT release

Ingredient

Hydroxypropyl methylcellulose
(100,000 mPa.s)

Cellulose, microcrystalline 102

Magnesium stearate

in the brain. It regulates the sleep-wake cycle
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RESULTS

In vitro release study - MUPS
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FACTORS AFFECTING MELATONIN LEVELS

Artificial light at night
(mobile, TV, LED)

Irregular sleep schedules
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Dissolution profile of Melatonin 4 mg SR tablets

CONCLUSION

Pulsatile and sustained-release formulations of melatonin have been
developed using single and multiple pellet capsules and hydrophilic HPMC
matrix tablets. Pulsatile release can better mimic endogenous melatonin
secretion in circadian rhythm disorders, while matrix-based systems offer
scalable, industry-accepted platforms. Ongoing studies are expected to further
explore the influence of specific range of HPMC concentration, molecular
weight, and substitution on release optimization.
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