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Modeling for Multilayered Polymer Matrix
Drug Delivery Device
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Polymer Chemistry Lab., Div. of Polymer Sci., KAIST,
P.O. Box 131, Cheongryang, Seoul, Korea
(Received May 15, 1989)

The multilayered monolithic type transdermal delivery device has been designed and analyzed by a
numerical analysis. The device consists of three layered polymer matrices which posess the different dif-
fusion parameters, respectively. The purpose of this study was to design an ideal transdermal drug deli-
very device which is capable of initial burst and zero order release later on. Numerical modelings were
simulated for a dispersed and a dissolved multilayered monolithic system. The results showed that the
dispersed multilayered monolithic system could meet the requirements for an ideal transdermal delivery

device.
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Figure 1—Comparison of drug release patterns from each
drug formulation.
Key: (A), monolithic device; (B), reservoir device; (C),
ideal release

xoll olzs] SEANE B 7] AP
(burst-effect)o] Rg3jclo, ez HAF7 23
AEE o]FT B9 FEIFFE] o|E Fol
£ Aol FEe] dAT Sx=

ZlojoF 4
A BFolMe dEo FaEEst A FAE

fr

&3

2
o
mu de

2

g,

nfo

s

U
s
ol
o
o
ot

ofo

Sl wlalo) ,se_g_,_ 9},
£ dFolMe A1 F A Adel e 54
= & 9t APL sEAoz vl
. < 23 7Aoo 3Fe= AA
Hel2A 2E nEAZ] GEo] AXIFTE
2 Zgsol glol 271 A FBYEL F2F
4 A ek, gl Azke) mEAEL oEo
da) 7] e BAEE AT ek S
o aelm ARERFAN SPHE el A
A ke o FAEE 2w Jlrpa sl 5
7 A% (rate-determining layer) 24 28315
ket ER 2907 ZoA oFEe] FET
wjel WS Folmed iR 4 0|57 AF

l

J. Kor. Pharm. Sci., Vol. 19, No. 2(1989)

Backing membrane

I

3rd Matrix
2nd Matrix

I

I

st Matrix

Adhesive layer

Figure 2—Schematic diagram of multilayered matrix de-
vice.
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Figure 3—Schematic representation of the concentration gradient across matrices.
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Figure 4—Comparison of drug release rate from monoli-
thic and multilayered matrix device in the case of dispers-
ed system.
Key: (A), monolithic device (D = 9.0 x 10-5cm?2/ hr); (B),
multilayer device (Dy=9.0x 10-5cm2/hr, D, =5.0x
10-5cm?/ hr, D3 = 1.0 X 105%cm2/ hr); (C), monolithic de-
vice (D = 1.0 X 10-5cm?2/ hr)
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Figure 5—Comparison of drug release rate from monoli-
thic and multilayered matrix device in the case of dissolv-
ed system.

Key: (A), monolithic device (D = 9.0 x 10-5cm?/hr); (B),
multilayer device (D;=9.0 x 10-5cm2/hr, D, =5.0 x
10%cm?/hr, D3 =1.0 X 10-5cm2/hr); (C), monolithic
device (D = 1.0 x 10-5cm2/ hr)
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