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Formulation and Evaluation of Melatonin Plasters

Hye Sun Gwak, Seung Ung Kim and In Koo Chun'

College of Pharmacy, Dongduk Women's University, Seoul 136-714, Korea
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ABSTRACT-To investigate the feasibility of developing a novel melatonin plaster, the effects of vehicles and drug loading
dose on the in vitro permeation of melatonin across dorsal hairless mouse skin from pressure-sensitive adhesive (PSA) matri-
ces were examined. Vehicles employed were propylene glycol laurate (PGL), propylene glycol monocaprylate (PGMC) and
diethylene glycol monoethyl ether (DGME). Among PSAs used, only Duro-Tak® 87-2196 showed a good peeling property.
The release from Duro-Tak®™ 87-2196 was proportional to the square root of time, and dose-dependent. The fluxes increased
as the loading dose increased over the doses under solubility. The relatively high permeation flux (3.03£1.37 ug/cmzlhr) was
obtained when using PGMC at the melatonin loading dose of 45 mg/140 cm’. Lag time was not affected by the vehicles
used but by the thickness spread. The melatonin plasters prepared using PGMC showed a good adhesive property onto skin,

and showed no crystal formation.

Keywords—Melatonin, Pressure-sensitive adhesive matrices, Vehicles, Release, Permeation
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AME H ASF
AatEdy o) 2 gehl(MP)S Sigma Chemical Co.
(USAPIIA 43 AE 2833t SAEE 22T
Z2}9¢-g o] E(PGL, Lauroglycol®), Z2HA ISR =72
Yol E(PGMC, Capryol® 90), Tlo|AAFe|FX ol &)
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Duro-Tak® 87-2196(copolymer: acrylate-vinylacetate, func-
tional group: -COOH, 45% solution of self-crosslinking
acrylic copolymer, 3000 cps, solubility parameter 16), Duro
-Tak® 87-2100(copolymer: acrylate, functional group: -
COOH, 51.5% solution of self-crosslinking acrylic copoly-
mer, 8500cps, solubility parameter 16) and Duro-Tak®
87-2510(copolymer: acrylate, functional group: -OH, 40.5
% solution of non-crosslinking acrylic copolymer, 4500
cps, solubility parameter 16)2 MNational Starch and Com-
pany(USA)ZS-E] A 20} ALSIAT 7IEF Aok Al A
e AHgatact.

7271 & =x|

DA A2 E T Z(Perkin Elmer series 310, A&7|2
Perkin-Elmer LC 90 UV detector @ 7]|=AXZ Varian
model, 4290 integrator “2}), Valia-Chien F2}A]2=% (Crown
Bio Scientific, Inc., USA), 180° 8}}7-E24 7] (Universal
Testing Machine, Hounsfield, England) 58 A3l

HWalEHe| HPLC #4=A

ZHOZE Radial Pak insert(Cis, Waters)?t 8
uBondapak Cjz ZE(10pum, 3.9x300 mm, WatersyS AR
3laL, o] 3o 2 s WEhe - & EFN(50 : 50 vivyE AA
& 12mimin® 2 FEAA 37 229 nellM A& &
< AzvlEaYRe] v ey Yt WRES

o4 - A5 -

A
gHoZ2E MPY 50% HIERS €4 (50 pg/ml)yS AHE-3IATE

deled ZE2fAEe| M=

Table I} Zo] WEUS €ol §Alo Zo|3 PSA &
Az} vEA e T AYE HE A (Gelrofex ALU-
PET 100pu-2S DR, 3M, USA, Zgjdl2d "E9 3=
Holl dFujE IYS 3T A dHES A2 AT
A wg)®], FA 14017 g/m?, FA 95-106 um)E 13 cm
Wolg Adhsle a9 9o £Hes 38y £54 =
XE7|(film casting machine, W100 mm, 0.01 mm, Sheen)&
ARR3] 7E2 10cm, A2 14cm®] ZA0lE =X =
EELS A2 M7 BX s EAE AT, 37°C
oA s WRIste] Az F AR (Scotchpak 1109,
3M, USA, AL E7] el 44 Eid2d vs 2
B8 YA A Az

HN=gl StlAE oG2S FH &3

A £771(0.01 mm, microdial gauge, Mitutoyo, Japan)
2 3R], AXA7E o e BHE STAEe] A F
7AE 338 2% & ulEA, ARAA @59 g uE &
At} FslaL ol AA FAIA wio) o A2HE o
THY HEA 3o FAR s B FAR JehiUeh

M=gl EdlAE9| o8& 2 &3
ul2)z) | AR A7 o] de HEHE ZTAEE 2x2 cm

Table I-Formulation compositions for the preparation of melatonin plasters

FN D‘(’flfgl/‘gged Vehicle used V‘:}rﬁgfé“(‘n‘i’f) PSA used Al‘}é‘;m(‘;’f S;gfﬁ;ﬁ) Dr“glfé’k‘“"m
01 20 Co-solvent 1.0 2196 4 0.51 1:4
02 20 Co-solvent 1.0 2287 4 0.51 1:4
03 20 Co-solvent 1.0 2510 4 0.51 1:4
04 5 Co-solvent 1.0 2196 4 0.51 1:4
05 10 Co-solvent 1.0 2196 4 0.51 1:4
06 30 Co-solvent 1.0 2196 4 0.51 1:4
07 40 Co-solvent 1.0 2196 4 0.51 1:4
08 20 Co-solvent 0.5 2196 4 0.46 05:4
09 20 Co-solvent 1.5 2196 4 0.56 15:4
10 5 PGL 1.0 2196 4 0.51 1:4
11 10 PGL 1.0 2196 4 0.51 1:4
12 15 PGL 1.0 2196 4 0.51 1:4
13 15 PGMC 1.0 2196 4 0.51 1:4
14 30 PGMC 1.0 2196 4 0.51 1:4
15 45 PGMC 1.0 2196 4 0.51 1:4

Co-solvent is the 8 : 2 ratio of PGL and DGME. FN: formulation number.
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05, 1,2 3,5 7, 12 2 247 72402 100 u8S
ste] WR-EEY 100wt 432 o] A 20ulE HPLCY F
Yl A FzulEade] WIUAH| ZHE dalEd §
TN Q0 ug/mhe] #a HAB|e} Blwsle] FF WEFS F
skt
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ZA|A FHFSIAL 32°CE A€ Valia-Chien F34A12=9o]
vl 83 o2 receptor cellolli= PEG 4002] A2]2H4
40%) 3 mAE YA FAIHOE 2,4, 6,8, 123 24
Al7Ha}e} receptor cell2HE] Fabel 100wl Halil 24|
receptor solution® 2 HZF3IG ). T3l 100 we W25
F 100wt A2 o] 4 20uE HPLCO| FYUsle] 4
AzwEae] SauAE|ZRY deteEd BEN (20 uy
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HWtEY F2pAEQ WESY
Table I3} o] Az=¥ ZHAEE 7HA|AL BHejA @S 3t
A& Wl Duro-Tak® 87-2196& ARS-gH -9 WA/} 45
S BAROY, Duro-Tak® 8725103 87-2287¢ 84
o] AlE ) LA HaPd 22E = AR A S}
YA FEol| FatElo] vyt Zdsiit webd HRAR
Duro-Tak® 8721962 ANl WElEde] &S HE
3131t} Figure 19 2412 PGL-DGME® : 2 viv)E AR
gt A9 Uehd Fojtth o7)ol|A wEgo] A7k Alw
o] ¥ 8+ matrix-controlled diffusion model (Q=k't'?,
Q" amount released, k": release rate constant)’®S WEE
Aoz vepdrt. B¢k loading dosedl| thall 91 24129 7]
2718 2 JERAE o= Figure 20419} 7o) 2|
AAQ AAABA(P=0988yF UFS BTt PGL %
PGMC ©d 8A1E AFE-SE 7-9-9% loading dosell tgh
oFEo] WEET(uglem*hr'?) 7He] R ghel 42 0.997 #
099302 2H4Hl HAE WERSITE o|HE oY &
9] oFEo] WEWTo] £ &R e Hole A%

12 H o
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Figure 1-The release of melatonin from PSA matrix plasters con-
taining PGL-DGME (8 : 2 v/v) following matrix-controlled dif-
fusion model (n=3). O: 5mg/140 cm’, @: 10 mg/140 cm’, A:
20 mg/140 cm’, A : 30 mg/140 cm®, [: 40 mg/140 cm?.
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Figure 2-Effect of loading dose on the release of melatonin from
PSA matrix plasters containing PGL-DGME (8 : 2 v/v) (n=3).
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Bt FERS $49 F 2L BF FA9} PElE
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SAxto 2 RE WIEW] HMFTF P A A
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@ : 2 VWE A3t &4 T WEU FEE 540

Table YI-Effect of loading dose on the permeation flux and lag
time of melatonin across excised hairless mouse skin from
PSA matrix plasters containing either PGL or PGMC

FN Js (ug/om’/hr) Ty, (hr)
10 0.25+£0.05 2.94+0.20
11 0.37+0.03 1.83 £0.66
12 0.77+0.13 2.23+£044
13 0.84+0.24 1.56 +1.25
14 1.09 £ 0.64 1.15+0.48
15 3.03+1.37 2.62+0.38

Data were expressed as the mean + S.D. (n= 3). Js: steady state flux, Ty:
lag time, FN: formulation number.
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Figure 3-Effect of loading dose on the permeation of melatonin
through hairless mouse skin from PSA matrix plasters contalmng
PGL-DGME co—solvent 8:2 v/v) n=3). O: 5 mg/140 om?, @:
10 mg/140 cm?, A: 20 mg/140 cm?, A: 30 mg/140 em?, [0 40 mg/
140 cn®.
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Table I1I-Physical properties of melatonin plasters containing
PGMC

FN Thickness Weight2 Drug content  Peeling strength
(um) (mg/cm®) assayed (g/em?) (g force/12 mm)

13 167+22 347422 220+ 11 254 +33

14 165+15 345+1.5 431+21 257+42

15 159+17 339+02 645+ 27 265+41

Data were expressed as the mean#+ S.D. (n=3). FN: formulation number.
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