ok 8+8] %] (2008), Al 38 A A 3 &
J. Kor. Pharm. Sci., Vol. 38, No. 3, 157-162 (2008)

OMAZLEZAL

ol
fon
=
Hr
fjo

0 o
0l
o
0o
HU
n
=]
=
-l
[S)
[m
0
R
10

WEA - BN - WS WS - Y - YT
SEfstid ot s * ALEHAT) Z/=2 T4

(2008 349 124 HF

2008 6 124 &2)

Improved Stability against Moisture of Amlodipine Maleate Tablets using
Microcrystalline Cellulose and Pregelatinized Starch

Ho-Seock Park, Woo-Sin Hwang, Kyu-Ho Bang*, Jeong-Sook Park, Cheong-Weon Cho and Sung-Joo Hwang'

College of Pharmacy, Chungnam National University, Daejeon 305-764, Korea
*R&D Center, KOLON Pharmaceutical Inc., Daejeon 306-220 Korea
(Received March 12, 2008 - Accepted June 12, 2008)

ABSTRACT - The aim of the study was to formulate the stable amlodipine maleate tablet by selecting and combining of
suitable ingredients. Amlodipine tablets were designed by using different manufacturing methods or formulations. Dis-
solution rate at 30 min of newly formulated tablets was over 98% in 0.1 M HCI medium. After 4 months storage under
accelerated condition, the changes of appearance, loss on drying, content and total impurity were investigated. For long-term
stability tests, two formulations of K017 (direct compressed tablets consisting of microcrystalline cellulose and prege-
latinized starch) and K018 (wet granulated tablets by OpadryAMB) were stored under 25°C, 60% RH for 24 months. Under
the accelerated condition, moisture content in K017 formulation was increased as 5.96% for 4 months, while other for-
mulations with anhydrous monobasic phosphoric potassium or by wet granulation showed higher increase in moisture con-
tent compared to KO17. In addition, K017 formulation showed a low decrease in contents and total relative substance as
0.8% and 0.7%, respectively. Similar stability of amlodipine in K017 was obtained under the long-term stability test. These
results indicate that the K017 combined with microcrystalline cellulose and pregelatinized starch as ingredients is very stable
formulation to protect active substance from moisture contact and sustain stability. Therefore, suitable combination of ingre-
dients such as microcrystalline cellulose and pregelatinized starch could attribute to enhance the stability of moisture-labile

drug such as amlodipine maleate.

Key words — Amlodipine maleate, Stability, Microcrystalline cellulose, Pregelatinized starch
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Table I-Formulations of Amlodipine Maleate Tablets Used for Stability Test

) Weight (mg per tablet)
Step Ingredient
KO011 K018 Ko015 K016 K017
Amlodipine maleate 6.42 6.42 - - -
K HEWETEN® type 102° 5.58 5.58 - - -
HPMC2910° 19.0 - - -
Opadry® AMB - 19.0 - - -
Amlodipine maleate - 6.42 6.42 6.42
HEWETEN® type 102 100.0 100.0 124.58 187.58 105.58
B DCPA® 63.0 63.0 63.0 - -
Pregelatinized starch - - - 82.0
Sodium starch glycolate 4.0 4.0 4.0 4.0
Magnesium stearate 2.0 2.0 2.0 2.0
Total 200.0 200.0 200.0 200.0 200.0
*, Wet granulation by Glatt machine
**, Mixing or direct pressing
 Microcrystalline cellulose
® Hydroxypropyl methylcellulose 2910
¢, Dibasic calcium phosphate anhydrous
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Table II-Characteristics of Amlodipine Maleate Tablets Manufactured with Various Formulations

K011 K018 K015 K016 K017
Appearance Confirm Confirm Confirm Confirm Confirm
Disintegration (min) <1.0 <1.0 <1.0 <1.0 <1.0
Hardness (kp) 14.0£0.3 14.0£0.2 12.1+£0.7 14.2+0.3 9.7+£0.2
Dissolution at 30 min (%)* 98.4+1.2 97.7+£0.9 97.9+1.5 99.0+0.8 98.4+1.3
Loss on Drying(%)° 2.97+0.07 3.32+0.10 3.41£0.05 3.62+0.03 5.20+0.04
Content(%) 100.2+0.9 101.5+£0.4 99.0+0.7 100.4+0.3 98.3+0.5
Total Impurity(%) ND' ND' ND' ND' ND'

# Mean dissolution at 30 min (content %+S.D.)
® Loss on Drying at 100°C, 6 min (water content %+S.D.)
*, Not detected

Table III-Appearance and Loss on Drying of Amlodipine Maleate Tablets after 4 Months Storage under Accelerated Condition

(40°C, 75% RH)

Appearance Loss on Drying*
Formulation
Initial After 4 months Initial After 4 months Variation® (%) Correlation®
K011 Confirm NC 2.97+0.07 5.21£0.12 754 12.6
K018 Confirm NC* 3.32+0.10 4.80+0.08 44.6 7.4
K015 Confirm NC 3.41£0.05 4.41+0.06 293 49
Ko16 Confirm NC* 3.62%0.03 4.42+0.10 22.1 3.7
K017 Confirm NC 5.20+0.04 5.51£0.07 5.96 1.0

*, Not changed

# Loss on Drying at 100°C, 6 min (content %+S.D.)

LOD4month _LODinilial
LODinilial

® Variation (%)= ( ) x 100
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Table IV-The content and total impurity of amlodipine maleate tablets after 4 months storage under accelerated condition (40°C,

75% RH)
Content (%) Total Impurity (%)
Formulation
Initial 4 month Variation® Correlation® Initial 4 month Correlation®
Ko011 100.2£0.9 98.4£0.5 1.8 2.3 ND' 1.58+0.10 2.3
K018 101.5+0.4 100.0£0.8 1.5 1.9 ND' 1.19£0.06 1.7
K015 99.0+0.7 97.3£0.9 1.7 2.1 ND' 2.01+0.05 2.9
K016 100.4+0.3 98.8+0.7 1.6 2.0 ND' 0.9240.07 1.3
K017 98.3%0.5 97.5£0.4 0.8 1.0 ND' 0.70£0.11 1.0
* Not Detected
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Table V-Stability of Amlodipine Maleate Tablets Stored after 24 Months Storage in Closed HDPE Bottle under Long-term Stability

Condition (25°C, 60% RH)

S K018 K017
torage
£ Appearance Loss on Drying Assay Total impurity Appearance Loss on Drying Assay Total Impurity
Initial Confirm 3.32+0.10  101.5+0.4 ND" Confirm 520+£0.04  98.3%0.5 ND™
6 month NC” 3.75£0.08 10.1.1£0.7 0.35+0.07 NC 5.31£0.08 98.0£0.3 0.20£0.03
12 month NC' 4.18+0.11 100.8+0.3 0.95+0.05 NC* 5.40+0.03 97.8+£0.8 0.52+0.06
24 month NC 53040.10  99.7403  1.45+0.04 NC 5624007  973+03  0.80%0.07
*, Not changed
**, Not detected
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