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Release and Characterization of Multiple Coated Pellets Containing Melatonin
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ABSTRACT-Melatonin (MT) is an indole amide pineal hormone. It has not only very short half-life but also pH-sensitive
property. The sustained release dosage form which delivers MT in a circadian fashion over 8 h is clinical value. The purpose
of this study is to prepare sugar beads using multiple coating methods and enteric-coated in a sustained release to evaluate
in vitro release characteristics in simulated gastric and intestinal fluids. The Eudragit® as a polymer, sustained release mem-
brane, and triethylcitrate (TEC) as a plasticizer were used. Multi-coated melatonin delivery system was composed of sugar,
various excipients, Eudragit® and enteric materials (e.g. hydroxy propyl methyl cellulose phthalate, HPMCP), and prepared
by fluid bed coater. The dissolution test was carried out using the basket method at a stirring speed of 100 rpm at 37°C in
simulated gastric (pH 1.2) and intestinal fluid (pH 7.4). The released amount of MT was determined by High performance
liquid chromatography method. The morphologies of surface and cross section of multi-coated beads were observed by scan-
ning electron microscope. Size of multi-coated sugar beads was ranged over 1000~1300 wm. The release rate of MT from
coated beads was limited in simulated gastric fluid (pH 1.2), but it was sustained in intestinal fluid (pH 7.4) during 3~8
hours. The MT beads may provide small-intestine-targeted device for oral delivery. Studies on animal and relative exper-

iment are in process.

Key words—Melatonin (MT), Multi-coated beads, Enteric coating, Control release
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Figure 1-Structure of sustained-release pellets.

Core Materials (sugar, etc)

Coating Layer

Drug Coating Layer

Coating Layer of Sustained Membrane
Enteric Coating Layer

Table I-Formulation of Granules

Ingredients Weight (g) Weight (%)
Sugar 200 7.19
HPMC 100 2.40
PEG 6000 20 0.48
Starch (corn) 700 16.79
Water 1050 25.18
Acetone 950 22.78
Ethanol 1050 25.18
Total 4,170 100
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Table II-Condition of Coating Machine for Each Process
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Coating condition

Granule coating

Melatonin granule coating

Eudragit and Enteric coating

Nozzle size 0.8 mm 0.8 mm 0.8 mm

Automizing air pressure 1.25~1.75 bar 1.7 bar 1.25~1.75 bar

Outlet temperature 30°C 25°C 32°C

Inlet temperature 36°C 32°C 40°C

Inlet air volume 25 25 25

Air distribution plate type D D D

Flow rate 12 12 . 12 .

Increasing spray air pressure 0.5 bar/5 flow rate 0.5 bar/5 flow rate 0.5 bar/5 flow rate

Increasing flow rate 2 flow rate/5 min 2 flow rate/5 min 2 flow rate/5 min

Increasing temperature rate 2°C/5 min 2°C/5 min 2°C/5 min
Table INI-Formulation of Granules Containing Melatonin Xﬂiﬁ A=t S Azs17] 9

Component Weight (g) Weight (%)
Seed (325~425 pm) 200 22.6
Starch 50.4 5.69
MT 14.4 1.62
HPMC 20 2.26
Ethanol 200 22,6
Acetone 200 22.6
Water 200 22.6
Total 884.8 100
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Table IV-Formulation of Sustained Release Coated Pellet Containing Melatonin in Outer Layer

Process Ingredients - A B - - = - - D -
weight (g) weight (%) weight (g) weight (%) weight (g) weight(%) weight(g) weight (%)
forﬁ‘a‘jlllﬁng mp 200 4975 200 49.75 200 49.75 200 49.75
EudragitRS 12.8 3.18 16 3.98
Sustained EudragitRL 16 3.98 32 0.8
ustaine: :
membrane E(l)l %aglt NE 16 398
CORNE Tl 16 3.98 16 3.98 16 3.98 16 3.98
Triacetin 2 0.49 2 0.49 2 0.49 2 0.49
Ethanol 56 13.9 56 139 56 13.9 56 13.9
Acetone 112 27.8 112 27.8 112 27.8 112 27.8
Total 402 100 402 100 402 100 402 100
Ingredients weight (g) weight (%) -
First coated pellet 200 31.9
HPMC 20 3.19
Enteric coating Triacetin 2 0.319
Acetone 273 43.6
Ethanol 131 20.9
Total 626 100
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(a) Surface | (b) Inner-ection (c) Surface

(d) Inner-section (e) Surface (f) Inner-section

g) Surface (h) Inner-section

Figure 2—Scann1ng electron nncrographs of sustained release coated pellet with Eudraglt RS100: Eudraglt RL100, Eudrag1t RL100,
Eudragit® NE 30D, Eudragit® RS100.
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Figure 3-Dissolution behavior of Melatonin in simulated intestinal
juice and enteric juice at 100 rpm under 37.5+0.5°C.
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