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ABSTRACT Biodegradable wafers were prepared with poly(L-lactide—co—glycolide)
(50 50 mole ratio of lactide to glycolide, molecular weight 5000 g/mole) by direct
compression method for the sustained release of nifedipine to investigate the possibility of
the treatment of hypertension. PLGA wafers were prepared by altering initial drug/polymer
loading ratio, wafer thickness, and hydroxypropyl methylcellulose (HPMC) content. These
wafers showed near zero—order release patterns for 11 days, and various biphasic release
patterns could be obtained by altering the composition of wafers such as addition of matrix
binder as HPMC to the PLGA wafer to reduce release rate of initial phase. The onset of
polymer mass loss only occured after 4 days and about 40% of mass loss was observed after
11 days nifedipine release. This system had advantages in terms of simplicity in design and
obviousness of drug release rate and may be useful as an implantable dosage form.

Keywords : biodegradable wafer, poly(L-lactide-co-glycolide), nifedipine, hypertension.
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Table 1. Preparation Conditions of Nifedipine-loaded
PLGA Wafers(n=3)

batch drug ratio HPMC wafer weight yvafer
(%) (%) (mg) thickness
N1 3 - 20 0.90
N2 5 — 20 0.90
N3 10 - 20 0.90
N4 20 — 20 0.90
N5 10 — 10 0.45
N6 10 — 50 2.25
N7 10 — 100 4.50
N8 10 2 20 0.90
N9 10 5 20 0.90
N10 10 10 20 0.90
* Control.
N1-N4 Different initial drug—loading ratio.
N5-N7 and N3 Different matrix thickness.
N8-N10 and N3 Different additive ratio.
Packard, USA) 2
(UG 120 5um, 2.0x 250 mm, USA)
, UV 236 nm
, , 2
1 1 vol%
1-20pg/mL  50-400p g/mL
5.01
, 1/x
. PLGA
, 24

27

Weight uptake(%) (Ww— Wg)x 100 Wy (1)
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Figure 1. The chemical structures of (a) nifedipine
and (b) poly(L-lactic—co—glycolic acid) (PLGA)
(m=50 and n=50 mole percent).
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Figure 2. DSC thermograms of (a) PLGA, (b) nifedipine,
and (c) 10% nifedipine—loaded PLGA wafer.
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Figure 3. X-ray diffraction patterns of (a) PLGA, (b)
10% nifedipine/PLGA, (c) 50% nifedipine/PLGA, and
(d) nifedipine.
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Surface Cross—section

Figure 4. SEM micrographs of wafer N3: (a) before in vitro, (b) after 1 day, and (c) after 4 days release.
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Figure 5. Effect of initial drug loading ratio on the
nifedipine release profiles (5.0x 0.9 mm; (a) N1, (b)

N2, (c) N3, and (d) N4).
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Figure 6. Effect of wafer thickness on the nifedipine
release profiles (10% drug content; (a) N5, (b) N3,

(c) N6, and (d) N7).
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Figure 7. Effect of HPMC concentration on the ni—
fedipine release profiles (0.9 mm thickness wafer; (a)

N3, (b) N8, (c) N9, and (d) N10).
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Table 2. Water Uptake and Mass Loss of Nifedipine-
loaded PLGA Wafers (n=3)

batch W, time W, Wy water mass
(mg) (day) (mg)  (mg) uptake loss (%)
1 22.8 19.3 11.8 25
2 245 19.1 28.3 45
N3 200 4 25.6 18.9 355 55
6 25.9 17.6 47.2 9.0
10 — 11.9 — 41
56.5 48.6 16.5 1.8
59.7 48.1 241 3.6
N6 500 4 63.3 47.2 34.1 5.6
63.9 44.9 42.3 10
10 — 313 — 35
111 97.7 13.6 23
115 96.3 19.4 3.7
N7 100 4 122 95.2 28.2 4.8
6 126 89.1 414 10.9
10 — 63.8 — 36.2
23.9 193 22.6 25
25.2 19.1 30.6 35
N9 200 4 25.6 19.1 34.0 45
26.1 17.6 48.3 12
10 — 13.6 — 32
W, Original weight.
W, Wet weight.
Wy Dry weight,
, N3
HPMC 5% N9
N3
(Figure 6).
(Figure 7).
PLGA
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Figure 8. Swelling behaviors of nifedipine—loaded PLGA wafers: N6; 2.25 mm and N7; 4.50 mm thickness.
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Figure 9. Mass loss profiles of nifedipine—loaded
PLGA wafers.
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