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Abstract

The Development of Melatonin Mucoadhesive Film for Buccal Delivery

Narin Chansri'” Jomjai Peerapattana’
IJPS, March 2015; 11(Supplement) : 222-230

Introduction: The development of melatonin mucoadhesive film has the objective for delivering melatonin into
systemic circulation through buccal mucosa. The bilayer composite film composed of the hydrophilic layer which includes
1.5% hydroxypropyl methylcellulose, 0.5% sodium alginate and 0.5% polyvinylpyrrolidone as film formers; glycerin and
propylene glycol as plasticizers and permeation enhancers; and chitosan as a mucoadhesive polymer adhere to the
hydrophobic layer. Materials and Method: The film was prepared by pouring polymer solution on the mold and casting the
dry film from the mold. The physical properties of the film were evaluated by texture analyzer. The in vitro trans-mucosa
absorption of melatonin through pig esophageal membrane that represents buccal mucosa was performed by using Franz
diffusion cell and melatonin content was analyzed by HPLC. Results: The addition of glycerin into the film make the film

softer and improve elasticity by decrease tensile force and increase percent elongation when compared with the film with
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propylene glycol or without plasticizers. Transmucosa absorption of melatonin in the films composed of chitosan together
with plasticizers like glycerin and propylene glycol were more than the film without chitosan. Moreover, the rate of
absorption was depended on the concentration of plasticizer in the film especially increasing concentration of propylene
glycol in the film resulted in increasing permeation. Conclusion: Glycerin improved the softness and elasticity of the film

while propylene glycol provided high permeability and diffusion coefficient. Altogether, the melatonin film properties were

improved to achieve our goal.

Keywords: Melatonin, Mucoadhesive film, Buccal delivery
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(pm) (N) (%) (mN.mm’?) (%)
HPMC, SA, PVP 66.2 +12.3 306 £6.5 8.5+3.0 3241 +£129.7 3.93+0.35
HPMC, SA, PVP, 1% Gly 84.6 £+ 194 17.9 +1.9 28.1+59 267.8+54.8 5.34+1.00
HPMC, SA, PVP, 2% Gly 117.4 £ 27.8 13.1+£3.3 38.8+6.8 158.7 £65.3 6.54 +1.19
HPMC, SA, PVP, 3% Gly 146.1 £ 24.4 123+ 3.5 394 £9.1 171.5 £ 51.1 6.74 £ 0.28
HPMC, SA, PVP, 1% PG 71.2+£19.7 28.5 +4.9 22377 362.2+ 955 4.45+0.57

HPMC, SA, PVP, 2% PG 69.5+£202 26172 255+ 10.6 442.7 £ 1947 557 +1.24
HPMC, SA, PVP, 3% PG 84.7+208 228+43 416 £ 14.8 741.1+£1919 493+0.28
HPMC, SA, PVP, 2% Gly, 0.05% Chitosan 133.7 £ 40.2 4.8 +21 21.8+27 792+154 7.09+1.05
HPMC, SA, PVP, 2% Gly, 0.1% Chitosan 139.6 + 38.7 46+23 18.5 + 4.1 51.1+£10.2 522+0.25
HPMC, SA, PVP, 2% Gly, 0.2% Chitosan 141.2 + 36.6 8320 37.5+11.0 66.3 £12.0 567 +0.72
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P = A A , aje A H v PN 2 a6 9w A A
A139N 2 NMTTALNELEBLNaNVAILHWAINNTO VYN VL@]LLﬂLLiﬂﬂlﬁuﬂqiﬂ\?waNlﬁﬂq@QWﬂLﬂaLNaﬂ (detachment force) LLRSIH
luﬂqiﬁ@]Lﬂqzﬁ'ﬂLaaLﬁaﬂ (work of adhesion) IﬂﬂLLNuWﬁNﬁlzﬁﬁ’ﬁﬁaﬂgﬂ 1.5% HPMC, 0.5% SA LR 0.5% PVP LLRER1TY

\WNAWEANE 2% glycerin

dawilsznauy Detachment force (N) Work of adhesion (N.mm.)
HPMC, SA, PVP, Gly 1.42 £ 0.58 1.26 £ 1.20
HPMC, SA, PVP, Gly, 0.05% Chitosan 1.03 £ 0.56 0.68 + 0.24
HPMC, SA, PVP, Glyc, 0.1% Chitosan 0.79 £ 0.10 0.71 £0.29
HPMC, SA, PVP, Gly, 0.2% Chitosan 0.75 £ 0.09 0.83 £0.13

P = A A , als & da a v A 2 A 9w A A
A13791n 3 ﬂ’ﬁﬁl(ﬂLﬂ’]zLUaLNaﬂmaﬁLLNuwﬂNﬁaﬂﬁuﬂNLNQWI@]%% VL@]LLﬂLLidﬂlﬂuﬂqiﬂ\‘]waNlV\V\ﬁ!@ﬁ]’]ﬂLUﬂLNaﬂ (detachment

6 a

force) hazINulumsBatnziuliaiian work of adhesion) lasHUNANANaNIHaNAN 1.5% HPMC, 0.5% SA LAz

0.5% PVP WAENITI8HALNNZ 0.05% chitosan

é?%ﬂ‘ixnﬂu%ﬂﬁ&f&ﬁﬁauﬁ'} Detachment force (N) Work of adhesion (N.mm.)
HPMC, SA, PVP, 2% Gly 1.88 £ 0.43 0.42 £0.19
HPMC, SA, PVP, 2% PG 2.06 + 1.00 1.15 £ 0.17
HPMC, SA, PVP, Chitosan, 1% Gly 1.31 £ 0.36 0.48 £ 0.15
HPMC, SA, PVP, Chitosan, 2% Gly 1.94 £ 0.66 0.75+0.34
HPMC, SA, PVP, Chitosan, 3% Gly 1.35 + 0.51 0.83 £ 0.50
HPMC, SA, PVP, Chitosan, 1% PG 1.29 £ 0.86 0.65 + 0.19
HPMC, SA, PVP, Chitosan, 2% PG 1.52 £ 0.32 0.76 + 0.39
HPMC, SA, PVP, Chitosan, 3% PG 1.48 + 0.56 0.71 £0.32

A1319 4 ‘W’]i’]ﬁL@la%ﬂaﬂﬂ'ﬁ@@‘%&lma']l@]ﬁ%ﬁnﬂLLN%WE&JN']‘LLLEIaLﬁaﬂ’ﬂ’]ﬂﬂ'ﬁﬁﬂ‘]ﬂ']ﬂ'ﬁ%}@]éﬁwﬂﬂF;I%E]ﬂi"]\‘]ﬂ’]EJ law

LLN%WR{N‘ﬂzﬁﬁ’ﬁﬁﬁ‘Wﬁw 1.5% HPMC, 0.5% SA WA 0.5% PVP LLAZ&1TI) BHaLN 0.05% VLﬂI@]‘IT’TH:

ﬁ?uﬂizﬂﬂu%uﬂﬁuﬁ“ﬁauﬁﬁ Flux Permeability coefficient Lag time Diffusion coefficients
(ug.cmZ.min™) (x 10® cm.min") (min) (x 10 cm?.min™")
HPMC, SA, PVP, 2% Gly 0.101 £ 0.07 1.14 £ 0.86 100.5 + 22,5 0.71 £ 0.20
HPMC, SA, PVP, 2% PG 0.118 £ 0.04 1.26 £ 0.38 924 +25.6 0.81 +£0.32
HPMC, SA, PVP, Chitosan, 1% Gly 0.249 + 0.16 227 +1.41 81.0 £ 141 0.85 +0.16
HPMC, SA, PVP, Chitosan, 2% Gly 0.149 + 0.05 1.55 + 0.51 86.6 + 26.5 0.85 £ 0.25
HPMC, SA, PVP, Chitosan, 3% Gly 0.228 + 0.16 2.28 + 1.63 67.0 £22.3 1.10 £ 0.33
HPMC, SA, PVP, Chitosan, 1% PG 0.364 + 0.32 1.78 + 0.60 50.4 + 39.3 1.65 £ 1.20
HPMC, SA, PVP, Chitosan, 2% PG 0.212 + 0.07 1.71 £ 0.59 76.8 £22.3 0.95 + 0.28
HPMC, SA, PVP, Chitosan, 3% PG 0.227 + 0.07 2.35+0.73 94.7 +9.13 0.71 £ 0.07
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