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Enhanced Dissolution Rate of Metformin HCI via GR-type Tablet with PAA and HPMC
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ABSTRACT - To develop a novel metformin HCl-loaded GR type tablet, various tablets were compressed with poly
acrylic acid (PAA) and hydroxypropylmethyl cellulose (HPMC) using a wet granulation, and their physical properties such
as swelling rate, hardness and dissolution were then investigated. Among the formulae tested in this study, the tablet pre-
pared with PAA 971 and 974 as disintegrants showed fastest dissolution rate and swelling rate. Furthermore, the tablets pre-
pared with PAA and HPMC improved the swelling rate, hardness and dissolution compared to those prepared with only
HPMC. Our results suggested that the tablets prepared with PAA 971, 974 and HPMC might be a potential candidate for

gastric retention type tablets.

Key words — Metformin HCI, gastric retention, PAA (Poly acrlic acid) HPMC (Hydroxy propyl methyl cellulose)
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Figure 1-Chemical structure of Metformin HCI.
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Scheme 1-Preparaing method of Metformin HCI tablet with wet
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Table I-Formula Sheet of Metformin HCI Tablets

Amount (mg) per tablet

Table II-Thickness, Hardness and diameter of Glucophage
tablet and Metformin HCI Tablets

Formulation
Al A2 A3 Bl B2 B3

Thickness (mm) Hardness (kp) diameter (mm)

Metformine HC1 500 500 500 500 500 500

HPMC 2208
(4000 cp) 6125 6125 6125 6125 6125 6125
Lactose
anhydrous 150 100 50 150 100 50
HPMC 2910  183.75 183.75 183.75 183.75 183.75 183.75
Crospovidone 35 35 35 35 35 35
Magnesium
stearate 3 > > > 3 >
PAA 971 65 115 165 - - -
Paa 974 - - - 65 115 165
Total 1000 1000 1000 1000 1000 1000
Batch size 500T 500T 500T S500T 5007 S00T

10 A7t Bl AlZdol] A 5mLE autosampler® A}
T AFHsL A FE5371(ML 550, U.S.A, Newyork)
2 232mmY oA FREE 533
un o o

Metformin HCl GR type Z&| M=

37 Aol 2] AT A8 AR/ AA(Gastric
retentive system. GRT)*'10 o] uhHlo 2= ¢1xule)] Eo]Z|
o2 RARE EeniE AREsi] Futo FAsie] 77k
A ol AF3=E A F9 F2A] 28 (Mucoadhesive
System)°] 31T}, ©]A-& Polycarbophil, Carbopots 2 Af
g3t Hup 2oz 7|7k 9 Y AFstes A9
AAZ 52 5§99 dee] Hates dol vk AF 3
Ao ¥t ZeHE 8 AR A vy 3%
sl 7lepskd oz @ 717 Bt il AFE 7hssAl st
= AAI] Unfoldable, Extendible or Expandable GRT
system WS o} 7|9 A @Al doH, BRI
GRTA|&lo]2} 3t] Depomedil’t 73t GRT AA7 &
(Depomed’s GRT system)©] Ath &322 Metformin
HCI GR type BAAZE 93] Z4A= HPMC 2208
6~8%, HPMC 2910 18~20%% 7|1EZAO=2 3lal, PAA
971 65mg, 115mg, 165mg3 PAA 974 65mg, 115mg,
165 mgS 242t E33F 24 A1~A3, B1~B3< 52389
o2 AZIIASH(Table 1), & 4 §E&5 AEsP]
Aol zt Aol FA FA 2 ARE 8% 29 Hage
2 Ztz} 7944022 mme}t 16.16+0.70 kpel Atk Glucoph-
aged (N2F)e) 745 FAS A= Hagke] 247t 8.01+0.21
mm, 17.44+138kpe] =t BA| EFA] TUE 4 270

Al 790+0.15  18.54+0.36  16.96+0.01
A2 796+032  16.63+0.84  16.960.01

A3 791+£028 14924069  16.98+0.01

B1 756+£0.18  16.79+023  16.97+0.01

B2 8.08+£024  1494+123  16.98+0.02

B3 758+0.16  13.84+084  17.03%0.01
Average 7.94+0.22 16.16+0.70 16.99+0.01
*Glutcﬁ)phage 8.01£0.21 1744+138  17.05+0.01

*Each value represents Mean£S.D. (n=20).
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Figure 2-Expansion profiles of PAA 971 and Glucophage in pH 1.2
hydrochloric acid buffer solution.
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Figure 3-Expansion profiles of PAA 974 and Glucophage in pH 1.2
hydrochloric acid buffer solution.
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Figure 4-Dissolution profiles of Metformin hydrochloride from var-
ious type tablet in pH 1.2 buffer solution (37°C 1000 mL, 100 rpm).
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Figure 5-Dissolution profiles of Metformin hydrochloride from var-
ious type tablet in pH 6.8 buffer solution (37°C 1000 mL, 100 rpm).
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